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5.4.6  Air Emissions Inventory Summary

Table 5-9 summarises the air emission sources and emission rates to be utilised for the air dispersion
modelling.

Table 5-9: Summary of Air Emission Sources and Emission Rates

. Emission Rates (a/s Reference Source for the.
Emission Sources (95) Emission Factor Used in Air
PMuo TSP Dispersion Modelling

Vehicle Travel Emissions
*  Truck Travel 6.56x10-2 1.29x10-2 Parrett 1992
«  Staff Vehicle Travel 9.84x10-2 1.93x10-2
Loading, Unloading and Materia 1.12 x 1011 6.17 x10-1 NPI Database
Handling
Wind Erosmn Emissions From 3.08x10-6 6.04x10-6 Parrett 1992
Stockpiles
Crushing Process 2.08x10-2 5.42x10-2
Screening Process 1.19x10-2 3.47x10-2 USEPA AP42
Excavation Process 1.57x10-3 3.31 x 10-3 NPl Database

5.5  Modelling Methodology

5.5.1 Air Dispersion Model Utilised

The CALPUFF PRO (Version 6.0,306) Gaussian plume dispersion model was used to predict potential off-
site impacts. The meteorological data discussed in Section 5.1 is considered to be representative of the
wind climate at the subject site and study region in general. A total of 8,760 individual temperature, wind
speed and wind direction events were obtained for the meteorological input file. This was to ensure that
sufficient meteorological data was available so as to guarantee that worst-case conditions were adequately
represented in the air dispersion model predictions.

Ref: 109099 _AIR_FINAL_REP Benbow Environmental

October 2009
Issue No: 1 965 Page: 29



Marian Vale Pastoral Co Pty Ltd
Quantitative Air Assessment - Curlewin Tiyces Lane, Towrang

5.5.2 Modelling Scenarios and Assumptions

The scenarios considered in the air dispersion modelling are shown in Table 5-10.

Table 5-10: Modelling Scenarios Considered

Scenario No. Description
1 No dust suppression controls used for any activities on site.
2 Dust suppression controls used for the following activities:

+  Excavation process
+  Crushing and Screening works
+ Loading, Unloading and Material Handling activities

The following reduction controls, which are referenced from the NPI guidelines “Emission Estimation
Technique Manual (EETM) for Mining" (NPl DEH December 2001), were applied to the air dispersion model
for Scenario 2:

Table 5-11: Dust Suppression Control Factors

Control Method Reduction
Water sprays in Excavations 70%
Water sprays in Crushing and Screening 70%
Water sprays in Loading, Unloading and Material Handling Activities 70%

The following assumptions were used in CALPUFF:

+ Constant emission rates were used in the model for all emission sources. Emissions outside
operational hours were also assessed and hence and hence impact results would be conservative.
Wind erosion emissions from stockpiles storage emissions would not be conservative, since stockpiles
are stored on site 24 hours per day, 7 days per week.

+ All vehicle travel paths were assumed to release emissions, which is a more conservative approach in
assessing wheel-generated emissions. Excavation, loading, unloading, material handling and stockpile
storage emissions are released from the entire allocated area for each corresponding activity and can
be considered to be a more conservative method in assessing emissions compared to how emissions
would be released in reality (which would be from a much smaller area).

5.6  Modelling Results

The Ground Level Concentration (GLC) results from CALPUFF are summarised in Table 5-12. A sample
control file has been attached as Attachment 1. Concentration isopleths for Scenario 2 have been provided
as Figure 5-5, Figure 5-6, Figure 5-7, and Figure 5-8.
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Figure 5-5: Isopleth for PM1o Impacts Under 24-Hour Averaging Time (Scenario 2)

Legend:
Ee H Site Boundary
6152000 Existing Receptors
| 1 Proposed
Receptors
-1 GLC Contours
6151500 -1 GLC at Criteria
GLC range:
0.0001 - 0.0629 mg/m3
6151000
Contours Shown
(Outer to Inner):
i\{y 6150500 ggz rT(1).90/?';30.04, 0.05 and
Criteria:
6150000 0.050 mg/m3
6149500
759000 759500 760000 760500 761000 761500 762000 762500 763000 763500 764000
MGAS5 Easting (metres)
Ref: 109099_AIR_FINAL_REP Benbow Environmental
October 2009
Issue No: 1 Page: 32

968



969



-1

g
“
©

B

:

970



01l

615150

|
: i
s
o
o

(sanaw) BuiyuoN SSYON

6150000 -

971



972



Marian Vale Pastoral Co Pty Ltd
Quantitative Air Assessment - Curlewin Tiyces Lane, Towrang

5.7  Discussions

No exceedances were found for both scenarios except for the PM1o 24-hour averaging time impacts under
Scenario 1. However, it has been found that the implementation of controls for the excavation, crushing,
screening, loading, unloading and material handling eliminates the exceedances measured from Scenario 1.

The outcomes suggest that controls are compulsory in order to satisfy the assessment criteria. Other than
this, it is expected that the proposed development would comply with the requirements listed in the DECC
NSW approved guidelines.
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6.  CONCLUSION

The document “Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales”
has been closely followed in preparing and conducting this quantitative air assessment. The assessment
also involved the review and analysis of the site-specific operational parameters and activities relevant in
assessing the environmental dust impacts that the subject site can potentially establish, especially upon the
nearest receptors - may it be existing or proposed.

Air dispersion modelling outcomes suggest that controls are required in order to minimise the dust particulate
impacts. Itis suggested that controls, which are water sprays for dust suppression, be applied during

excavation, crushing, screening, loading, unloading and material handling activities on site.

Provided that these controls are established, it is the opinion of Benbow Environmental that the proposed
development satisfies the requirements of air quality compliance.

Prepared by:

Duke Ismael Filbert Hidayat

Environmental Engineer Environmental Engineer

Gusni Melington R T Benbow

Senior Environmental Engineer Principal Consultant
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9.  LIMITATIONS

Our services for this project are carried out in accordance with our current professional standards for site
assessment investigations. No guarantees are either expressed or implied.

This report has been prepared solely for the use by Marian Vale Pastoral Co Pty Ltd and Figtree Reserve Pty
Ltd, as per our agreement for providing environmental assessment services. Although all due care has been
taken in the preparation of this study, no warranty is given, nor liability accepted (except that required by law)
in relation to the information contained within this document.

Marian Vale Pastoral Co Pty Ltd and Figtree Reserve Pty Ltd are entitled to rely upon the findings in the
report within the scope of work described in this report. No responsibility is accepted for the use of any part
of the report in any other context or for any other purpose.

Opinions and judgements expressed herein, which are based on our understanding and interpretation of
current regulatory standards, should not be construed as legal opinions.
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1. INTRODUCTION

Benbow Environmental (BE) was commissioned by Laterals Planning to prepare a Noise
Monitoring Plan for the construction and operational phase of a proposed quarry in Tiyces Lane,
Towrang.

The proposed development includes construction an office building and machinery storage shed,
and operation of an extractive area, access road off Hume Hwy and on-going rehabilitative and
site screening involving tree planting. The site is used to perform open pit excavation of material
which is to be transported off-site on demand. The extracted material is crushed and screened to
provide a range of products for use in construction.

This noise monitoring plan outlines the methodologies for the undertaking of noise compliance
monitoring in order to review the noise performance of construction and operational activities at
the site.

This noise monitoring plan will be revised to reflect any requirement of the Development
Conditions of Consent.

1.1  Scope oF WORKS
The following scope of work has been adopted:

e |dentify the noise monitoring location;

e Qutline the noise monitoring methodology;

e Determine criteria at sample locations; and

e Provide guidance on noise monitoring timing and procedures.

Ref: 161048-03_NMP_REV2 Benbow Environmental
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2. NOISE MONITORING LOCATIONS
The EPA Proposed Draft Condition L3.2 states the follows:

“Noise from the premises is to be measured at the nearest sensitive receiver to determine
compliance with this condition”

Given the nature of the site’s operations, Benbow Environmental considers more appropriate to
undertake noise monitoring at four locations.

Based on Benbow Environmental’s experience at the subject site it is concluded that access to
residential properties is not always possible during daytime.

The ambient noise is dominated by road traffic at several locations and this would result in
difficulties in determine the noise contribution from the construction and operations of the
quarry.

Based on the reasons above, a number of monitoring locations have been strategically selected
at the site’s boundary and conservative noise limits at these locations were determined.

Results of monitoring at these key locations can be utilised also to determine the noise levels
back at the nearest residences. This methodology is also presented in the NSW EPA Industrial
Noise Policy and it is often utilised for assessment of noise from quarries and mining sites.

The monitoring locations are presented in the figure below:
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Figure 2-1: Noise Monitoring Locations Site Map
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Figure 2-2: Noise Monitoring Locations Aerial
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3. NOISE MONITORING CRITERIA

Based on the Noise Impact Assessment conducted by Benbow Environmental for the subject site
the following noise limits are required to ensure there are no exceedances at residential
locations.

The limits have been calculated based on the expected worst case noise impact that is when the
construction works are at their closest to the monitoring locations.

Table 3-1: Noise Limits

Location Construction Noise Limit (Lageq15min) Operational Noise Limit (Laeq15min)
Location 1 53 47
Location 2 56 45
Location 3 52 47
Location 4 44 39

The achievement of compliance with the above limits at the key boundary locations would
ensure compliance with the noise criteria derived for each residence and presented in the Noise
Impact Assessment 161048 NIA revl. The project specific noise levels were derived in
accordance with the NSW EPA Industrial Noise Policy and based on the recent long-term
background noise monitoring carried out in May 2016.

Note the Laeq 15 min applies to site operations, not total background noise. In the case where
measured Lage 15 min €Xceeds the values in the above table the Laeq 15 min may be an exceedance due
to background noise rather than site-specific noise.
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4. NOISE MONITORING TIMING AND MAIN NOISE SOURCES

As the nature of the noise generated at the site would vary significantly for different operations it
is important to coordinate with the site manager to measure noise during those operations which
generate the most noise.

4.1 FReEQUENCY OF NOISE MONITORING
During construction operations fortnightly noise monitoring is recommended.
During operations of the quarry noise monitoring is recommended every 3 months during the

initial phase of the quarry lifetime. This would end once a pit depth of 3 metre is reached.
From this point onwards annual performance review is recommended.

4.2 CoNSTRUCTION NoISE MONITORING

A summary of equipment likely to be used during the construction phase is presented below:

Table 4-1: Construction Noise Sources dB(A) Sound Power Levels

Noise Source Overall

Rock Hammer 117
Grader 110
Water Cart 110
Chain Saw 107
Excavator 107
Tip Truck 107
Reversing Alarm 105
Vibratory Roller 103

The equipment in the table above is listed from most noise generating to least. The acoustic
consultant responsible for noise compliance monitoring must coordinate with the site manager
such that the measurements are taken when the noisiest equipment is operating. Due to the
mobile nature of operations noise monitoring is to be taken at the location (chosen from noise
monitoring locations) closest to the noisiest equipment. If the operations are fairly consistent for
some time, it is recommended that measurements are taken at as many different locations as
possible, starting from the most affected location to the least affected.

4.3 OPERATIONAL NOISE MONITORING

A summary of equipment likely to be used during the operation phase is presented in Table 4-2.
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Table 4-2: Operational Noise Sources dB(A) Sound Power Levels

Noise Source Overall

Crusher and Screen 111
Excavator 109
Backhoe 105
Articulated Dump Truck 104
Front End Loader Cat 966C 104
Komatsu Bulldozer (DA55A) 104

The equipment in the table above is listed from most noise generating to least. The acoustic
consultant responsible for noise compliance monitoring must co-ordinate with the site manager
such that the measurements are taken when the noisiest equipment is operating. The location
most affected by operational noise is location 4, so this measurement location should be given
priority. If the operations are fairly consistent for some time, it is recommended that
measurements are taken at as many different locations as possible, starting from the most
affected location to the least affected.

4.4 NoISE COMPLAINTS RESPONSE

Where a noise complaint from a resident is received, noise monitoring shall be undertaken at the
complainant residence.

A suitably qualified acoustic consultant shall carry out the monitoring and must identify the
following:

e Date/time of noise complaint;

e Nature and description of the noise complaint;

e Determine noise contribution from construction and/or operational activities;

e Compare results with relevant noise criteria and determine status of compliance;
o |dentify the cause of the exceedance (if any is found); and

e Recommend noise management strategies in order to mitigate the noise impacts.
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5. NOISE MONITORING INSTRUMENTATION AND PROCEDURE

All noise monitoring must be conducted by a suitably qualified acoustic consultant.

Monitoring shall be carried out in accordance with the NSW EPA Industrial Noise Policy — Chapter
11 — Reviewing Performance and the Australian Standard AS 1055-1997 - "Acoustics — Description
and Measurement of Environmental Noise".

5.1 ATTENDED NOISE MONITORING

All attended measurements must be undertaken with a Class 1 Sound Level Meter. The
instrument must have been calibrated by a NATA accredited laboratory within two years of the
measurement period. The instrument settings must comply with AS IEC 61672.1-2004 and shall
be configured for A-weighted, fast response measured over 15-minute statistical intervals. The
microphones shall be fitted with windsocks and positioned between 1.2 metres and 1.5 meters
above ground level.

To ensure accuracy and reliability in the results, field reference checks must be both before and
after the measurement period with an acoustic calibrator. There must be no excessive variances
observed in the reference signal between the pre-measurement and post-measurement
calibration for a measurement to be considered valid. This difference shall not exceed 0.5 dB.

The attended noise measurements must be carried out in accordance with Australian Standard
AS 1055-1997 "Acoustics — Description and Measurement of Environmental Noise".

The noise emission limit applies for prevailing meteorological conditions (winds up to 3m/s),
except under conditions of temperature inversions.

5.2 INVESTIGATION PROCEDURES

All investigative procedures must be conducted in accordance with AS 1055.1-1997 Acoustics —
“Description and Measurement of Environmental Noise (Part 1: General Procedures)”.

The following information must be recorded and kept for reference purposes:

e Type of instrumentation used and measurement procedure conducted;
e Description of the time aspect of the measurements, ie. measurement time intervals; and
e Positions of measurements.

As per AS 1055.1-1997, all measurements must be carried out at least 3.5 m from any reflecting
structure other than the ground. A measurement height of 1.2 m above the ground is
recommended. A sketch of the area should be provided by the consultant identifying positions of
measurement and the approximate direction and distance of noise sources.

Modifying factor corrections would need to be applied for tonal or impulsive noise in accordance
with the NSW EPA Industrial Noise Policy requirements.
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5.3 REPORTING
The following items shall be included in the report showing the noise monitoring results:

e Type of monitoring methodology and scope of work;

e Details of instruments and calibration certificated;

e Applicable noise criteria;

e  Monitoring locations;

e Weather conditions during monitoring;

e Time, date and duration of monitoring;

e Results of noise monitoring and site noise contribution;

e Statement of compliance with noise limits; and

e Where exceedances are found, reasons for the exceedances and strategies to manage the
noise.

5.4 MANAGEMENT OF NOISE EXCEEDANCES

Where exceedances of the noise levels are found, further investigation will be necessary. This
would include measurement or calculation of noise levels at the affected residences and
comparison with relevant noise criteria being made.

Where exceedance at the residential location is found, a noise mitigation strategy shall be
implemented in order to minimize and mitigate the noise impacts.
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6. CONCLUDING REMARKS

Benbow Environmental prepared a Noise Monitoring Plan for the construction and operational
phase of the Argyle Quarry located at in Tiyces Lane, Towrang.

This noise monitoring plan outlines the methodologies for the undertaking of noise compliance
monitoring in order to review the noise performance of construction and operational activities at
the site.

The objectives of the Noise Monitoring Plan are as follows:

e |dentify the noise monitoring location;

e Qutline the noise monitoring methodology;

e Determine criteria at sample locations; and

e Provide guidance on noise monitoring timing and procedures.

This concludes the report.
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Emma Hansma Daniele Albanese R T Benbow
Acoustic Engineer Senior Acoustical Consultant Principal Consultant
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7. LIMITATIONS

Our services for this project are carried out in accordance with our current professional standards
for site assessment investigations. No guarantees are either expressed or implied.

This report has been prepared solely for the use of Argyle (NSW) Pty Ltd, as per our agreement for
providing environmental services. Only Argyle (NSW) Pty Ltd is entitled to rely upon the findings
in the report within the scope of work described in this report. Otherwise, no responsibility is
accepted for the use of any part of the report by another in any other context or for any other
purpose.

Although all due care has been taken in the preparation of this study, no warranty is given, nor
liability accepted (except that otherwise required by law) in relation to any of the information
contained within this document. We accept no responsibility for the accuracy of any data or
information provided to us by Argyle (NSW) Pty Ltd for the purposes of preparing this report.

Any opinions and judgements expressed herein, which are based on our understanding and
interpretation of current regulatory standards, should not be construed as legal advice.
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1. INTRODUCTION

Benbow Environmental (BE) was commissioned by Laterals Planning to conduct a Noise Impact
Assessment for a proposed quarry located at Tiyces Lane, Towrang.

The proposed development includes construction of an office building, machinery storage shed,
extractive area and access road off Hume Hwy, and on-going rehabilitative and site screening
involving tree planting. The site will be used to perform open pit excavation of material is
transported off-site on demand. The extracted material will be crushed and screened to provide
a range of products for use in construction.

A noise impact assessment was prepared in 2009 by Benbow Environmental, but this earlier
assessment did not account for the construction or operation of the access road. The current
report aims to update the previous assessment to include the construction of an access road in
the noise impact analysis. Long-term background noise monitoring was undertaken at the
proposed site for the purpose of this update, as the data collected in 2009 was considered
obsolete.

In the compilation of this update, Benbow consultants modelled only the noise impact of the
construction and operation of the access road, and the results of these calculations were added
to the results of the 2009 modelling of the other aspects of the development.

1.1  ScoPe oF WORKS
This noise impact assessment has been limited to the following scope of works:

a) Site inspection and review of the proposed site operations;

b) Long term and short term ambient and background noise monitoring in accordance with
relevant NSW guidelines;

c) Establish project specific noise levels;

d) Determine all potential noise sources associated with the proposed development;

e) Collect representative noise source data;

f)  Predict potential noise impacts at the nearest potentially affected receptors;

g) Assess potential noise impacts against relevant legislation and guidelines;

h) Recommend general ameliorative measures/control solutions (where required); and

i)  Compile this report with concise statements of potential noise impact.

To aid in the review of this report, supporting documentation has been included within the
Attachments.
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2. SITE DESCRIPTION

2.1 Site LocAuTy

The site is located in the Southern Highlands about 1 km south of the Hume Highway on Tiyces
Lane, Towrang, NSW, 2580. The resource covers an area of approximately 12.64 ha on a 44 ha
site. The population of Towrang has just exceeded the mark of 400, where 90% of the population
lived in the Northern direction from the site, divided by Hume Highway. The site is surrounded
by rural land and occupying residences.

Figure 2-1 shows a topographical site plan and Figure 2-2 shows an aerial view of the site as
prepared by Laterals Planning in 2009.

Ref: 161048 NIA_REV2 Benbow Environmental
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Figure 2-1: Topographical Site Plan
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Figure 2-2: Aerial Site Plan
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2.2  DESCRIPTION OF SITE AND SURROUNDS

The site is currently zoned Rural Landscape RU2 under Goulburn Mulwaree Local Environmental
Plan 2009. The site is surrounded by rural land with housing on several lots.

In the western direction of the proposed site, lies the forest region of Mount Towrang and Mount
Towrang itself, while to the immediate east, the lands are semi-forest for approximately 2 km,
followed by the forest region.

To the west is Towrang Creek, providing bore water supply together with Narambula Creek that
runs along the proposed site. Towrang and Narambula Creeks are located perpendicular with the

western and eastern site boundaries respectively.

To the north lies Osborne Creek, running at a perpendicular axis to the northern site border.
From the south, Jerrara Creek runs along the perpendicular axis of the southern site border.

Electrical easement is located to the north-west of the proposed site. This would be the main
electrical power supply for the proposed site.

2.3  NOISE SENSITIVE RECEIVERS

The nearest noise sensitive receivers are tabulated in Table 2-1 and shown in Figure 2-2 (see
items labelled ‘Existing and Proposed house’ in the key).

Table 2-1: Potentially Sensitive Receptors

Distance from

Receptors Address Direction Site Boundary

(m)

1 o2t ope21sa0 NW o
I R 1 T o
3 "rox2 00 247200 e o0
s I
5 " o6 0p 10158643 * o
; et 0P t00sas * -
7 etz op o0ga07 * i
: 0P 100897 * >
9 ot op 1087071 W "
10 M orave 087071 W -
Ref: 161048 NIA_REV2 Benbow Environmental

May 2016 1006 Page: 6



Argyle (NSW) Pty Ltd
Noise Impact Assessment

=

Table 2-1: Potentially Sensitive Receptors

Distance from

Receptors Address Direction Site Boundary

(m)

Tiyces Lane, Towrang 2580
1 Lot 2 DP 1087071 SW 730
Tiyces Lane, Towrang 2580
12 Lot 1 DP 1087071 SW 640
Not Defined Tiyces Lane, Towrang 2580 E 290
(13) Lot 4 DP 1094055

The application for a proposed dwelling on Lot 4 DP 1094055 (R13) has not identified a particular
location for the dwelling. Thus the highest point (which is quite close to the quarry) has been
chosen for worst case purposes during the modelling process in order to ensure compliance. The
best way to view the noise impact for this land owner is to look at the whole of Lot 4 DP 1094055.

Once the construction phase is complete (and thus the noise controls are in place) Figure 4-7 and
Figure 4-8 show the noise isopleths that are indicative of the noise impact for the local area as
well as for Lot 4 DP 1094055 in particular. It must be noted that the limit line shown in these
figures are only for R5—R12. The limit for this proposed dwelling on Lot 4 DP 1094055 is 43 dB(A),
the reasoning for which is shown in Section 4.5.

2.4 OPERATIONS REVIEW

The operating hours are from 7am to 5pm Monday-Friday and 7am to 1pm Saturday. The quarry
will not operate on Sundays or Public Holidays.

The equipment list for the site is presented below and site layout presented in the following
figures.

o Machinery List For Extractive Activity
Mobile Crusher (1);

Material sizing screen (1);
Bulldozer (1);

Front end loader (1);

Backhoe (1);

Trucks; and

Water truck (1).

vV vV vV VvV VY VvYYy
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e Site Infrastructure

» Office (including staff amenities) (1);
» Machinery shed (1);
» Equipment shed;
» On site waste water management facility;
» Access roads to office site (@ 6m width) and central quarry (@ 4m width);
» Security compound fencing around infrastructure (including lockable access gate to
Tiyces Lane);
» Electricity extension to security compound;
» Telephone extension to security compound;
» Water supply — existing dams on site; and
» Bore (proposed).
Ref: 161048 NIA_REV2 Benbow Environmental
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Figure 2-3: Site Plan

B CHAMTY rasnures anea
] Ravagalalion arcas & Edha
[ Exietng Toreglad anaa
ﬁ:‘% ! Clmyigravel quarry 2080 m2
P e £ Basalt gusarry 1,14 ha
o "q.%h o HEATETY
. S LT Acea of operabore
P " o E - Quamy acesaarcad 018 fa
B i = - H".\_ - Emhlng AlSEs i ha
- Cairy acceas & drain  0100a
; . : ¥ - D and mal .20 ha
; d -Berm .24 ha
4 - Girareal guay 0.2 ha
/ 1 - Banalt quanty 104
ey
Y o =1 1L B >_E-= Tokal 200 ks
R i @ .
//;' g IL ?5' \
; .-.-__.-' | = | !' "| |
4 | i A
T = = 3 l "l
N e T, _{_‘_ 5 !
CURLEWIN |'l e =L~ o Y A
e Nt Y 7
IR i i
B \\\ pnegnss .-"';
TR [sma——
MNOTES PLAN I BHERTHG:
1. The area of basalt on Lol 1 is approcimately 12,54 ho Ehl:ll‘!ﬂ; ﬂrl:-pu:-u&l:lmmrrjr{n EIEPEIJ T mTETe
Lot 1 P 1084055 &;6 ;
Tiyoas Lana, Towrang / aNREng DATE: 27/8:2008
281 povepar e (PO Bow §526) PLAM KCr 8043
Gouthian= S 2500 Quamry Site Pan 73
Scale - ;5000 on AG Pheanga 02 L5821 0873 Fae 02 4621 0854

Ref: 161048 NIA_REV2

May 2016 1009

Benbow Environmental
Page: 9



Argyle (NSW) Pty Ltd
Noise Impact Assessment

E::-
ol

Figure 2-4: Detailed Site Plan
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Figure 2-5: Showing the New Road

Proposed Access Road
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3. EXISTING ACOUSTIC ENVIRONMENT

The level of background noise varies over the course of any 24 hour period, typically from a
minimum at 3.00am to a maximum during morning and afternoon traffic peak hours. Therefore
the NSW EPA Industrial Noise Policy (INP) requires that the level of background and ambient
noise be assessed separately for the daytime, evening and night time periods. The INP defines
these periods as follows:

e Day is defined as 7.00am to 6.00pm, Monday to Saturday and 8.00am to 6.00pm Sundays
and Public Holidays;

e Evening is defined as 6.00pm to 10.00pm, Monday to Sunday and Public Holidays; and

e Night is defined as 10.00pm to 7.00am, Monday to Saturday and 10.00pm to 8.00am Sundays
and Public Holidays.

3.1 Noise MONITORING EQUIPMENT AND METHODOLOGY

Background noise level measurements were carried out using a Svantek SVAN 957 Precision
Sound Level Meter (attended noise monitoring) and three (3) Acoustic Research Laboratories
statistical Environmental Noise Loggers, type EL-215 (unattended noise monitoring). The
instrument sets were calibrated by a NATA accredited laboratory within two years of the
measurement period. Calibration certificates have been included in Attachment 1.

To ensure accuracy and reliability in the results, field reference checks were applied both before
and after the measurement period with an acoustic calibrator. There were no excessive variances
observed in the reference signal between the pre-measurement and post-measurement
calibration. The instruments were set on A-weighted Fast response and noise levels were
measured over 15-minute statistical intervals. QA/QC procedures applied for the measurement
and analysis of noise levels have been presented in Attachment 2. The microphones were fitted
with windsocks and were positioned between 1.2 metres and 1.5 meters above ground level.

In assessing the background noise levels, any data affected by adverse weather conditions has
been discarded according to the requirements of the NSW EPA Industrial Noise Policy (INP). The
weather data was sourced from the Bureau of Meteorology from the Automatic Weather Station
(AWS) located at Goulburn Airport (ID 070330).

3.2 MEASUREMENT LOCATION

Unattended long-term noise monitoring was undertaken from 2" May 2016 to 7" May 2016 at
three (3) residential locations. Additional attended noise monitoring was undertaken on 2" May
2016. The noise logger locations are listed in Table 3-1 and shown in Figure 3-1. Noise Logger
Charts are presented in Attachment 3.

Table 3-1: Noise Monitoring Locations

Monitoring Location Address

A 51 Tiyces Lane, Boxers Creek
B 16987 Hume Hwy, Boxers Creek
C 287 Tiyces Lane, Boxers Creek
Ref: 161048 NIA_REV2 Benbow Environmental
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Figure 3-1: Noise Monitoring Locations

Quarry Location

o~

c©o

In accordance with the NSW EPA INP, measured noise data obtained from the above monitored
locations has been considered representative of the various potentially affected areas
surrounding the project site. The relevant information, found in Section 3.1.2 on page 24 of the
NSW INP has been reproduced below.

“Most affected location(s)—Ilocations that are most affected (or that will be most affected)
by noise from the source under consideration as per Note 2 in Section 2.2.1. In determining
these locations, the following need to be considered: existing background levels, noise source
location/s, distance from source/s (or proposed source/s) to receiver, and any shielding (for
example, building, barrier) between source and receiver. Often several locations will be
affected by noise from the development. In these cases, locations that can be considered
representative of the various affected areas should be monitored.”

Ref: 161048 NIA_REV2 1014 Benbow Environmental
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Table 3-2 identifies the various considered receptor locations that have been associated with the
three (3) noise logger locations and will therefore utilise the noise criteria derived from the
measurement data obtained from the respective noise logger.

Table 3-2: Associated Residential Receptors

Monitoring Location Associated Residential Receptor Locations
A R1
B R2, R3, R13
C R4-R12

3.3  MEASURED NOISE LEVELS
3.3.1 Long-Term Unattended Noise Monitoring Results

The data was analysed to determine a single assessment background level (ABL) for each day,
evening and night time period, in accordance with the NSW EPA INP. That is, the ABL is
established by determining the lowest tenth-percentile level of the Lag noise data over each
period of interest. The background noise level or rating background level (RBL) representing the
day, evening and night assessment periods is based on the median of individual ABL’s determined
over the entire monitoring period. The results of the long-term unattended noise monitoring are
displayed in Table 3-3, Table 3-4 and Table 3-5 for the respective locations A, B and C.

Daily noise logger graphs have been included in Attachment 3.

Ref: 161048 NIA_REV2 Benbow Environmental
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Table 3-3: Unattended Noise Monitoring Results at Location A, dB(A)

Average Ly | Average Lio ABL (Lso) Leg
Day Evening Night ‘ Day Evening Evening Evening
2/05/2016 62 55 51 48 44 43 38 35 35 52 48 45
3/05/2016 63 - 54 52 - 44 38 - 35 54 - 47
4/05/2016 62 58 50 44 49 44 34 36 35 53 48 43
5/05/2016 64 53 50 45 44 43 35 36 35 52 46 44
6/05/2016 60 60 50 43 52 43 33 38 33 51 53 44
7/05/2016 58 - 54 44 - 47 35 - 32 50 - 46
Average 61 57 51 46 47 44 * * * * * *
Median (RBL) * * * * * * 35 36 35 * * *
Logarithmic * * * * * * * * % 52 50 45
Average
Note: - indicates values that has not been considered due to adverse weather conditions

# indicates noise measurements were not undertaken during this period
* Indicates values that are not relevant to that noise descriptor
Value in bold indicates most relevant noise descriptor

Ref: 161048 NIA_REV2 Benbow Environmental
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Table 3-4: Unattended Noise Monitoring Results at Location B, dB(A)

Average L, | Average Ly ABL (Lso) Leq
DEY Evening Night ‘ Day Evening Night Evening Night Day Evening Night
2/05/2016 55 52 51 49 48 47 41 39 38 47 45 44
3/05/2016 - - 53 - - 49 - - 38 - - 46
4/05/2016 51 54 53 46 50 49 38 39 38 43 47 46
5/05/2016 51 53 52 46 50 48 40 41 34 44 47 45
6/05/2016 49 57 53 45 53 48 37 41 36 44 51 45
7/05/2016 52 - 56 47 - 52 36 - 37 47 - 49
Average 52 54 53 47 50 49 * * * * * *
Median (RBL) * * * * * * 38 40 38 * * *
Logarithmic * * * * * * * * * 45 48 46
Average
Note: - indicates values that has not been considered due to adverse weather conditions

# indicates noise measurements were not undertaken during this period
* Indicates values that are not relevant to that noise descriptor
Value in bold indicates most relevant noise descriptor

Ref: 161048 NIA_REV2 Benbow Environmental
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Table 3-5: Unattended Noise Monitoring Results at Location C, dB(A)

Average L; | Average Lio ABL (Lso) Leq
DEY Evening Night ‘ Day Evening Night Day Evening Day Evening
2/05/2016 50 48 46 43 41 41 33 34 34 41 40 39
3/05/2016 - - 51 - - 44 - - 36 - 44
4/05/2016 47 44 49 40 38 42 29 30 31 38 39 44
5/05/2016 51 48 44 43 43 38 31 34 29 44 41 37
6/05/2016 47 43 46 39 37 40 28 28 31 39 35 38
7/05/2016 48 - 40 40 - 34 31 - 28 41 - 34
Average 49 46 46 41 40 40 * * * * * *
Median (RBL) * * * * * * 31 32 31 * * *
Logarithmic * * * * * * * * *
Average 41 39 41

Ref: 161048 NIA_REV2
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3.3.2 Short-Term Attended Noise Monitoring Results

Given that the results of the unattended noise monitoring are affected by all ambient noise
sources such as local fauna, road traffic and industrial sources, it is not possible to determine with
precision the exact existing industrial noise contribution based on unattended monitoring alone.
Therefore, the attended noise monitoring allows for a more detailed understanding of the
existing ambient noise characteristics and a more meaningful final analysis to be undertaken. The
results of the short-term attended noise monitoring are displayed in Table 3-6.

Table 3-6: Attended Noise Monitoring Results, dB(A)

Noise Descriptor

Location / Time Period Comments
Laeq Laso Lao Laz

Traffic < 47 dB(A)
Location A Wlnd gusts < 48 dB(A)
. Distant aeroplane < 44 dB(A)
51 Tiyces Lane, Boxers .
Car passing < 74 dB(A)
Creek 49 | 38 | 45 | 63
2/5/2016 Insects < 40 dB(A)
1311 Birds < 43 dB(A)
' No industrial noise audible
Noise dominated by traffic and insects
Traffic < 54 dB(A)
Wind gusts < 65 dB(A) — according to
Location B resident strong wind gusts are typical of
16987 Hume Hwy, Boxers the area
Creek 47 | 42 | 49 | 54 | Reverse beepers — barely audible
2/5/2016 Bird <52
14:24 Insects < 40
No industrial noise audible
Noise dominated by wind and traffic
Traffic < 54 dB(A) — on Tiyces Ln
Location C Wind gusts < 62 dB(A)
. Aeroplane < 40 dB(A)
287 Tiyces Lane, Boxers .
Bird < 39dB(A)
Creek 45 | 38 | 46 | 51 . . ,
Impulse noise from neighbour’s shed< 50
2/5/2016 dB(A)
15:1
>:14 No industrial noise audible
Noise dominated by wind and traffic
Ref: 161048 NIA_REV2 Benbow Environmental
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3.4 PHOTOGRAPHS

Figure 3-2 and Figure 3-3 show the locations of the noise monitoring instrumentation at location
A and B respectively.

Figure 3-2: Noise Logger Location A — 51 Tiyces Lane, Boxers Creek

R T
LAS A

Unattended Monitoring

Figure 3-3: Noise Logger Location B — 16987 Hume Hwy, Boxers Creek
= -~ -

-

-

Attended Monitoring

~

Unattended Monitoring
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Figure 3-4: Noise Logger Location C— 287 Tiyces Lane, Boxers Creek
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4. CURRENT LEGISLATION AND GUIDELINES

4.1 NSW INTERIM CONSTRUCTION NOISE GUIDELINE
4.1.1 Airborne noise

Residential Criteria

Table 4-1 sets out management levels for noise at residences and how they are to be applied.
Restrictions to the hours of construction may apply to activities that generate noise at residences
above the ‘highly noise affected’ noise management level.

Table 4-1: Management Levels at Residences Using Quantitative Assessment

. Management Level
Time of Day & How to Apply
I-Aeq(15 minute)
The noise affected level represents the point above
which there may be some community reaction to noise.
e Where the predicted or measured Laeq(is minute) iS
. reater than the noise affected level, the proponent
Noise Affected 8 . prop
should apply all feasible and reasonable work
RBL+ 10 dB . .
practises to meet the noise affected level.
Recommended e The proponent should also inform all potentially
standard hours: affected residents of the nature of works to be
carried out, the expected noise levels and duration,
Monday to as well as contact details.
Friday The highly noise affected level represents the point
7am —6pm above which there may be strong community reaction to
noise.
Saturday
8am—1pm e Where noise is above this level, the relevant
authority (consent, determining or regulatory) may
No work on . . require respite periods by restricting the hours that
Highly Noise d P . P - Y & . .
Sundays or the very noisy activities can occur, taking into
) . Affected
Public Holidays account:
75 dB(A) ) o .

1. times identified by the community when they
are less sensitive to noise (such as before and
after school, or mid-morning or mid-afternoon
for works near residents.

2. if the community is prepared to accept a longer
period of construction in exchange for
restrictions on construction times.
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Table 4-1: Management Levels at Residences Using Quantitative Assessment

M t Level
anagement Leve How to Apply

Time of Day

I-Aeq(15 minute)

e A strong justification would typically be required for
works outside the recommended standard hours.

e The proponent should apply all feasible and
reasonable work practices to meet the noise

Outside . affected level.
Noise Affected . .
recommended RBL+ 5 dB e Where all feasible and reasonable practices have
standard hours been applied and noise is more than 5 dB(A) above

the noise affected level, the proponent should
negotiate with the community.

e For guidance on negotiating agreements see section
7.2.2 (RNP)

Noise levels apply at the property boundary that is most exposed to construction noise, and at a
height of 1.5 m above ground level. If the property boundary is more than 30 m from the
residence, the location for measuring or predicting noise levels is at the most noise-affected point
within 30 m from the residence.

Other Sensitive Land Uses

There are no other sensitive land uses in the area.

4.2 NSW EPA INDUSTRIAL NOISE PoLicy

4.2.1 Introduction

The NSW Industrial Noise Policy was developed by the NSW EPA primarily for the assessment of
noise emissions from industrial sites regulated by the NSW EPA. However, the policy can also be
used by NSW Planning and Infrastructure and local government to assist in their assessment of
potential noise issues.

An important point to note in the policy is presented in Section 1.4.1. This section states:

“The industrial noise source criteria set down in Section 2 are best regarded as planning
tools. They are not mandatory, and an application for a noise-producing development is
not determined purely on the basis of compliance or otherwise with the noise criteria.
Numerous other factors need to be taken into account in the determination. These
factors include economic consequences, other environmental effects and the social worth
of the development.”

The policy sets out two criteria that are used to assess potential site-related noise impacts. The
first criterion aims at controlling intrusive noise impacts in the short-term for residences. This
criterion is therefore called the intrusiveness criterion.
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The second criterion aims at maintaining a suitable amenity for particular land uses including
residences in the long-term. This criterion is called the amenity criterion.

4.2.2 Intrusiveness Criterion

The intrusiveness criterion can be summarised as:
Laeq,(15minute) < rating background level + 5 dB(A)

Where the Laeq,1sminute) iS the predicted or measured Laeq from noise generated within the project
site over a fifteen minute interval at the receptor.

This is to be assessed at the most affected point on or within the residential property boundary
or if that is more than 30 m from the residence, at the most affected point within 30 m of the
residence.

4.2.3 Amenity Criterion

To limit continuing increases in noise levels, the maximum ambient noise level within an area
from industrial noise sources should not normally exceed the acceptable noise levels specified in
Table 2.1 of the NSW INP, the applicable parts of which are reproduced in Table 4-2.

Table 4-2: NSW EPA Amenity Criteria — Recommended Laeq Noise levels from industrial noise
sources

Recommended Laeq noise level

Indicative Noi dB(A
Type of Receptor ndlcatl.ve OIS€ Period (dB(A))
Amenity Area Recommended
Acceptable .
Maximum
Day 50 55
Residence Rural Evening 45 50
Night 40 45

The existing industrial noise levels are compared to the acceptable level and Table 4-3 is then
used to derive the applicable amenity criteria.
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Table 4-3: Modification to Acceptable Noise Level (ANL') to Account for Existing Levels of
Stationary Noise

Total Existing Laeq Noise Level Maximum Laeq Noise Level for Noise from New Sources
From Industrial Sources Alone
If existing noise level is likely to decrease in future:
> ANL +2 . _ ANL-10 .
If existing noise level is unlikely to decrease in the future:
Existing level — 10
ANL+1 ANL-8
ANL ANL-8
ANL -1 ANL-6
ANL-2 ANL-4
ANL-3 ANL-3
ANL-4 ANL-2
ANL -5 ANL -2
ANL-6 ANL-1
<ANL-6 ANL
Source: Table 2.2 NSW EPA INP
Note: 1ANL is the recommended acceptable Laeq noise level for the specific receptor, area and time of day.

4.3 NSW EPA RoAD NOISE PoLicy

The NSW Road Noise Policy has been adopted to establish the noise criteria for the potential
noise impact associated with the off-site road traffic generated by the proposed development.
The NSW Road Noise Policy was developed by the NSW EPA primarily to identify the strategies
that address the issue of road traffic noise from:

e  Existing roads;

e New road projects;

e Road redevelopment projects; and

e New traffic-generating developments.

4.3.1 Road Category

Based on the RNP road classification description, Hume Hwy would be classified as a Freeway or
motorways/arterial road.

4.3.2 Noise Assessment Criteria

Section 2.3 of the RNP outlines the criteria for assessing road traffic noise. The relevant sections
of Table 3 of the RNP are shown in Table 4-4.
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Table 4-4: Road Traffic Noise Assessment Criteria For Residential Land Uses, dB(A)

Assessment Criteria, dB(A)*
Day (7 am-10 pm)  Night (10 pm-7 am)

Road Category Type of Project/Land Use

1. Existing residences affected
by noise from new
freeway/arterial/sub-arterial
road corridors.

LAeq (15 hour) 55 dB LAeq (9 hour) 50 dB

2. Existing residences affected
by noise from
redevelopment of existing
freeway/arterial/subarterial
roads

3. Existing residences affected Laeq (15 hour) 60 dB Laeq (9 hour) 55 dB
by additional traffic on
existing freeways/arterial
/sub-arterial roads
generated by land use
developments

Freeway/ arterial/
sub-arterial roads

* measured at 1 m from a building fagade.

4.4 VIBRATION CRITERIA

The extraction operations will not employ blasting of the rock. Therefore blasting criteria will not
be considered.

The Department of Environment and Climate Change’s “Assessing Vibration: A Technical
Guideline” provides guidance for acceptable levels of vibration. The guide indicates that
intermittent vibration should have a different criterion to continuous and impulsive vibration and
the vibration should be measured on three axes — vertical, transverse and longitudinal. The
criteria are in terms of m/s? for continuous vibration and m/s'”> for intermittent vibration. The
criteria also have preferred and maximum values.

The day time preferred and maximum weighted vibration values are presented in Table 4-5.

Table 4-5: Vibration Criteria for Residences During Day Time

. . Preferred Maximum
Vibration
XandY ZandY
Continuous (m/s?) 0.010 0.0071 0.020 0.04
Impulsive (m/s?) 0.3 0.21 0.6 0.42
Intermittent (m/s*”°) 0.20 (vector sum) 0.40 (vector sum)
Ref: 161048 NIA_REV2 Benbow Environmental
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4.5

Construction Noise

PROJECT SPECIFIC NOISE LEVELS

Table 4-6: Site Project Specific Noise Limits (PSNL) for Construction noise, dB(A)

RBL Noise Highly Site
Receiver Location Lncq(ts minute Affected Noise PSNL
Laeg(period) Affected Laeq(15 minute)
R1 Day 35 45 75 45
R2, R3,R13 Day 38 48 75 48
R4-R12 Day 31 41 75 41

Operational Noise

Noise limits for the site have been established in accordance with the principles and
methodologies of the NSW INP, the measured background noise levels and the existing industrial
operational noise levels of the area.

According to the NSW INP, it is recommended that the more stringent noise limits be applied to
protect the existing acoustic amenity from deteriorating.

The selected On-Site Project Specific Noise Limits associated with operational activities are
presented in Table 4-7 below.

Table 4-7: Site Project Specific Noise Limits (PSNL) for Operational Activities, dB(A)

Intrusive Amenity Site
Receiver Location Period Criterion Criterion PSNL
Laeq(15 minute) Laeq(period) Laeq(15 minute)
R1 Day 40 50 40
R2, R3, R13 Day 43 50 43
R4-R12 Day 36 50 36

Note: - indicates not applicable

In all, 13 receivers were chosen as noise assessment locations for modelling. As a means to
achieve a conservative result, the assessment locations that were not monitored were assigned
the lowest criteria based on their proximity to the nearest monitoring site.

It should be noted that different time periods apply for the above criteria as the intrusive
criterion considers a 15 minute assessment period while the amenity criterion requires
assessment over the total length of time that a site is operational within each day, evening or
night period.

The most stringent criterion between intrusive and amenity criterion has been selected.

Benbow Environmental
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Road Traffic Noise

The traffic produced by the site is minimal and this is expected to have negligible impact on the
noise generated by Hume Hwy. An assessment of road traffic noise is not considered warranted.

4.6 METEOROLOGICAL FACTORS

Wind may affect the noise emission from the site and are to be assessed when these are considered
to be a feature of the area.

This section of the report presents the analysis undertaken on the 2008-2012 weather data in order
to establish whether wind is a features of the area. 5 year data provides a representative sample for
a detailed analysis of the seasonal wind trends of the area.

Temperature inversion generally occurs on cloudless nights with little wind and prevalently during
winter.

Temperature inversion is not considered in this assessment as the site would operate during daytime
only and, as defined in the NSW EPA INP, assessment of temperature inversion impact is confined to
the night noise assessment period.

4.6.1 Wind Effects

Wind is considered to be a feature where source-to-receiver wind speeds (at 10 m height) of 3 m/s
or below occur for 30% of the time or more in any assessment period in any season.

4.6.2 Wind rose plots

Wind rose plots show the direction that the wind is coming from, with triangles known as
“petals”. The petals of the plots in the figures summarise wind direction data into 8 compass
directions i.e. north, north-east, east, south-east, etc. The length of the triangles, or “petals”,
indicates the frequency that the wind blows from that direction. Longer petals for a given
direction indicate a higher frequency of wind from that direction. Each petal is divided into
segments, with each segment representing one of two wind speed classes.

Thus, the segments of a petal show what proportion of wind for a given direction falls into each
class. The proportion of time for which wind speed is less than 0.5 m/s, when speed is negligible,
is referred to as calm hours or “calms”. Calms are not shown on a wind rose as they have no
direction, but the proportion of time consisting of the period under consideration is noted under
each wind rose.

The concentric circles in each wind rose are the axis, which denote frequencies. In comparing the
plots it should be noted that the axis varies between wind roses, although all wind roses are
similar in size. The frequencies denoted on the axes are indicated beneath each wind rose.

Wind is considered to be a feature where source-to-receptor wind speeds (at 10 m above
ground) of 3 m/s or below occur for 30% or more of the time in any assessment period in any
season.
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The meteorological data was obtained from the BOM weather data from Goulburn Airport AWS
ID 070330.

Seasonal wind rose plots for the site-representative meteorological file have been included in
Figure 4-1, based on the BOM data received.
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Figure 4-1: Wind Rose Plots — BOM Goulburn Airport AWS ID 070330 2015 — Day time

All Seasons Summer Season (December — February)

Average Wind Speed: 5.40m/s
Axis Frequencies: 7%, 14%, 21%, 28%, 35%
Autumn Season (March — May)

Average Wind Speed: 4.56m/s
Axis Frequencies: 6%, 12%, 18%, 24%, 30%

Average Wind Speed: 5.61m/s
Axis Frequencies: 6%, 12%, 18%, 24%, 30%
Winter Season (June — August)

Average Wind Speed: 5.54m/s
Axis Frequencies: 9%, 18%, 27%, 36%, 45%

Spring Season (September — November) Legend
ﬁ: - WikD SPEED
¥ e [mis)
] =20
[ os- 30
Average Wind Speed: 5.91m/s
Axis Frequencies: 8%, 16%, 24%, 32%, 40%
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Based on the information presented from the weather data, source-to receiver wind speeds of
3 m/s or below are present for less than 30% of the time therefore wind effects have not been
included in the assessment.

4.6.3 Weather Conditions Considered in the Assessment
The following conditions will be considered in this noise impact assessment considered:
e Condition A: Neutral Weather Conditions.

Details of the considered meteorological conditions have been displayed in Table 4-8.

Table 4-8: Meteorological Conditions Assessed in Noise Propagation Modelling

Wind
. o Ambient Ambient Wind Direction Temperature Affected e
Condition Classification o . . . Applicability
Humidity Speed (blowing Inversion  Receiver
from)
A Neutral 10 °C 70% |0m/s - No All All periods
Ref: 161048 NIA_REV2 1033 Benbow Environmental
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5. NOISE IMPACT ASSESSMENT

An outline of the predictive noise modelling methodology and operational noise modelling
scenarios have been provided in this section of the report.

5.1 MODELLING METHODOLOGY

Predictive Noise Modelling was carried out using the Concawe algorithm within SoundPLAN v7.3.
This model has been extensively utilised by Benbow Environmental for assessing noise emissions
for numerous sites, and is recognised by regulatory authorities throughout Australia. The model
allows for the prediction of noise from a site, at the specified receptor, by calculating the
contribution of each noise source.

The noise sources as well as the topographical features of the subject area and receiver locations,
were all input into the noise model to determine the noise emissions of the proposed
development at the nearest potentially affected residences. Based on inspection, the local
topography for the area appears to be consistent with levels as printed on the topographic map.

The modelling scenario has been carried out using the Laeq descriptor. Using this descriptor, noise
emission levels were predicted at the nearest potentially affected sensitive receivers to
determine the noise impact against the project specific noise levels and other relevant noise
criteria in accordance with the NSW EPA Industrial Noise Policy.

5.2 NOISE SOURCES

The sound power levels for the identified noise sources associated with the construction activities
and operational activities have been calculated from measurements of sound pressure levels
undertaken by acoustic engineers from Benbow Environmental during operations at similar
facilities.

Due to the heavily fractured nature of the basalt, clearly apparent in the drilling cores, it is
unlikely that a rock breaker will be required. All material will be winnable with a bulldozer and
loader.

A-weighted third octave band centre frequency sound power levels have been used and are
presented in Table 5-1 and Table 5-2 below. The noise sources utilised as part of this assessment
comprise of the primary noise generating activities associated with the effective operation of the
proposed development.
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Table 5-1: A-weighted Sound Power Levels Associated with Road Construction Noise, dB(A)

Noise Source Overall

Tip Truck 107
Vibratory Roller 103
Grader 110
Excavator 107
Water Cart 110
Chain Saw 107
Rock Hammer 117
Reversing Alarm 105

Table 5-2: A-weighted Sound Power Levels Associated with Operational Activities, dB(A)

Noise Source Overall

Komatsu Bulldozer (DA55A) 104
Front End Loader Cat 966C 104
Crusher and Screen 111
Articulated Dump Truck 104
Excavator 109
Backhoe 105

5.2.1 Modelling Scenarios

The following table details the scenarios included in the SoundPLAN noise model.

Table 5-3: Scenario Details

Scenario Construction o
Description Sources

Number /Operation

Road Construction
Tip Truck
Vibratory Roller
Grader

Excavator

Water Cart
Construction of road at | Chain Saw

Figure 5-1
. . the northern end and | Rock Hammer .
Scenario 1 | Construction . . Figure 5-6
construction of quarry | Reversing Alarm .

Figure 5-7
(north and south)
Quarry Construction
Komatsu Bulldozer (DA55A)
Front End Loader Cat 966C

Articulated Dump Truck

Excavator
Backhoe
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Table 5-3: Scenario Details

Scenario Construction

Description

Sources

Figure

Number /Operation
Road Construction
Tip Truck
Vibratory Roller
Grader
Excavator
Water Cart
Construction of road at | Chain Saw .
Figure 5-2
. . the southern end and | Rock Hammer .
Scenario 2 | Construction . . Figure 5-6
construction of quarry | Reversing Alarm .
Figure 5-7
(north and south)
Quarry Construction
Komatsu Bulldozer (DA55A)
Front End Loader Cat 966C
Articulated Dump Truck
Excavator
Backhoe
Road Construction
Tip Truck
Vibratory Roller
. Grader
. . Construction of road at .
Scenario 3 | Construction Excavator Figure 5-3
the northern end
Water Cart
Chain Saw
Rock Hammer
Reversing Alarm
Road Construction
Tip Truck
Vibratory Roller
. Grader
. . Construction of road at .
Scenario 4 | Construction Excavator Figure 5-4
the southern end
Water Cart
Chain Saw
Rock Hammer
Reversing Alarm
Quarry Construction
Komatsu Bulldozer (DA55A .
. ( ) Figure 5-5
. . Construction of quarry | Front End Loader Cat 966C .
Scenario 5 | Construction . Figure 5-6
(north and south) Articulated Dump Truck .
Figure 5-7
Excavator
Backhoe
. . Komatsu Bulldozer (DA55A)
Quarry operating with
. . Front End Loader Cat 966C
. . equipment operating at .
Scenario 6 | Operational . Crusher and Screen Figure 5-8
the southern side of the .
. Articulated Dump Truck
quarry site
Backhoe
Ref: 161048 NIA_REV2 Benbow Environmental
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Table 5-3: Scenario Details

Scenario Construction
Number /Operation

Description Sources Figure

Komatsu Bulldozer (DA55A)

uarry operating with
Quarry op g Front End Loader Cat 966C

equipment operating at

Scenario 7 | Operational . Crusher and Screen Figure 5-9
the northern side of the .
. Articulated Dump Truck
quarry site
Backhoe

The following figures show the locations of the noise sources.
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Figure 5-1: Construction Noise Sources Location — Scenario 1
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Figure 5-2: Construction Noise Sources Location — Scenario 2

Road Construction
Quarry Construction Sources
Sources
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Figure 5-3: Construction Noise Sources Location — Scenario 3

Road Construction
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Figure 5-4: Construction Noise Sources Location — Scenario 4

Road Construction
Sources
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Figure 5-5: Construction Noise Sources Location — Scenario 5

Quarry Construction
Sources
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Figure 5-6: Construction Noise Sources Location — Quarry North (Scenario 1,2,5)

Construction Sources Laout - North of the site
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Figure 5-7: Construction Noise Sources Location — Quarry South (Scenario 1,2,5)

Construction Sources Layout - South of the site
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Figure 5-8: Operational Noise Sources Location — Scenario 6
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Figure 5-9: Operational Noise Sources Location — Scenario 7

=

s T
-~ SITE~"
Py

[Srockpim beem
| This wirs modeded

Image !ﬁiroe Laterals Planning .'.. ?3E

Lot
< Onsite Traffic (to

Hume Hwy)

LOF W aath Bam, 1he beéemm wak imacks relative o the pit Baght

Am Temponry Ewth Berm, To senulsts S tempooiriness l
Thastis i's heaghl deert 10 1he (e o) Gacreasas as Ihe pa ‘

& becomes despel
Backhos FEL
Btk zer
Crushor
-
o o e = -
[4M pamananl o berm
|in cedar to coumer breakout effects & RT3 e Signs and symbols
|borm aeeds %0 fineh al right angles % the SE Camwive
[sde of the term .. Serrabte
Bevv vp
. — Tt ne ocign
? 20 | tolee 30A%e0 sxa
‘ Law ouce

Ref: 161048 _NIA_REV2
May 2016

1048

Benbow Environmental
Page: 44



Argyle (NSW) Pty Ltd
Noise Impact Assessment

_—

N
rv
N

5.2.2 Modelling Assumptions

The relevant assessment period for operational noise emissions is 15 minutes when assessing
noise levels against the Intrusive Criterion; therefore noise source durations detailed throughout
the following assumptions section should be considered per 15 minute period in view of potential
noise impacts under worst-case scenarios. Each assessment-specific assumption has been

detailed below:

e Off-site topographical information has been obtained from Land and Property Information
topographic map and implemented in SoundPLAN v.7.3.

e On-site topography has been obtained from the site survey plans provided by the client.

e All ground areas surrounding the subject site and the nearest nominated occupancies have
been modelled considering different ground factors ranging from 0 to 1.

e All residential receivers were modelled at 1.5 m above ground level at the most noise-
affected point within 30 m of the residence and also at the residence fagade.

e The proposed facility will operate from 7.00am to 5.00pm, therefore only the day time period
has been assessed.

5.2.2.1 Construction Noise

e All equipment have been modelled as operating simultaneously over the assessment period.

e Reverse beeper has been considered to be audible 25% of the time over a 15 minute period
from operating vehicles.

e All road construction sources have been model at 1m operating 100% of the time.

5.2.2.2 Operational Noise
e Pit depth is measured from the highest point on the original surface level within the pit;

e Mobile plant sources have been modelled as point sources and road trucks have been
modelled as line sources;

e All equipment associated with the operations of the quarry have been considered to be
operating 100% of the time over any 15 minute assessment period

5.3 PREDICTED NOISE LEVELS — CONSTRUCTION

The construction is modelled at the existing ground level with no earth berms. These are built
during the construction phase.
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The crusher will not operate until the temporary and permanent noise barriers reach a height
4 m. Therefore the crusher is not considered in the construction noise prediction. An excavator
has been added as a noise source to the construction scenarios only.

Table 5-4: Predicted Noise Levels — Construction Noise Scenario 1 — dB(A)

Predicted Noise levels at Receivers

Surface Level — no noise 2mdown+3x4m 3mdown+3x4m
Receiver Criteria barriers noise barriers noise barriers
Sources to Sources to Sources to the Sources to the
South the North North North

1 45 40 40 40 40
2 48 45 45 45 45
3 48 36 36 36 36
4 41 37 37 28 27
5 41 29 29 28 27
6 41 30 30 30 28
7 41 34 34 32 31
8 41 35 35 34 32
9 41 33 33 33 33
10 41 32 31 31 31
11 41 27 27 26 24
12 41 39 38 38 38

Table 5-5: Predicted Noise Levels — Construction Noise Scenario 2 — dB(A)

Predicted Noise levels at Receivers

Surface Level — no noise 2mdown+3x4m 3mdown+3x4m
Receiver Criteria barriers noise barriers noise barriers
Sources to Sources to Sources to the Sources to the
South the North North North

1 45 38 38 38 38
2 48 40 40 39 39
3 48 36 36 35 35
4 41 39 39 35 35
5 41 28 28 27 26
6 41 31 31 30 29
7 41 34 34 33 32
8 41 36 36 35 34
9 41 37 37 37 37
10 41 35 35 35 35
11 41 29 29 29 28
12 41 43 43 43 43

Note Greyed areas indicate an exceedance of the criteria.
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Table 5-6: Predicted Noise Levels — Construction Noise Scenario 3 — dB(A)

Predicted Noise levels at Receivers

Receiver Criteria
Surface Level — no noise barriers
1 45 40
2 48 45
3 48 36
4 41 22
5 41 27
6 41 27
7 41 30
8 41 31
9 41 30
10 41 29
11 41 18
12 41 33

Table 5-7: Predicted Noise Levels — Construction Noise Scenario 4 — dB(A)

Predicted Noise levels at Receivers

Receiver Criteria
Surface Level — no noise barriers
1 45 38
2 48 39
3 48 35
4 41 35
5 41 25
6 41 28
7 41 31
8 41 33
9 41 36
10 41 34
11 41 27
12 41 42
Ref: 161048 NIA_REV2 Benbow Environmental
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Table 5-8: Predicted Noise Levels — Construction Noise Scenario 5 — dB(A)

Predicted Noise levels at Receivers

Surface Level — no noise 2mdown+3x4m 3 mdown+3x4m
Receiver Criteria barriers noise barriers noise barriers
Sources to Sources to Sources to the Sources to the
South the North North North

1 45 30 30 30 26
2 48 31 32 21 18
3 48 28 29 20 15
4 41 37 37 27 25
5 41 25 25 23 16
6 41 27 27 26 21
7 41 31 31 28 22
8 41 33 32 30 23
9 41 31 30 30 30
10 41 29 28 28 28
11 41 26 26 25 23
12 41 37 36 36 36

Exceedance of 2dB(A) was predicted for Scenario 2 at receptor R12. Therefore construction of the
southern half (50%) of the access road must not occur at the same time as construction of the
quarry. Construction noise levels are predicted to comply with project specific noise levels at all
other considered residential receptors.

5.4 PREeDICTED NOISE LEVELS — OPERATIONAL

Initial modelling showed that the quarry would not comply with the project-specific noise levels.
Thus noise controls were investigated and modelled. After many model runs it was seen that
3 earth berms, each 4 m in height were needed to the NE, SE and SW in order to reduce the noise
levels. In reality these 4 m noise barriers will consist of 2 metres of earth berm with a 2 m solid
panel fence constructed on top. However even with these noise controls it was found that the
criteria were still not met. The cause of the exceedance is associated with the crusher operations
during the early stage of the development.

The local topography of the area poses particular problems. It is undulating in all directions and
produces a particular noise impact on R12 due to this location being on the side of a hill and not
quite behind it.

Thus it was decided to delay the operating of the crusher screen until the pit reached a depth at
which the noise impact would be screened by the walls of the pit. As a result, the crusher screen
was removed as a noise source from the construction noise modelling and for the 1 stage of pit
excavation. The crusher was then added as a noise source at different pit depths until acceptable
noise levels were predicted to be achieved at the residential receivers.

A mid-point model (at a pit depth of 10 m) was also run to show the predicted noise levels at this
depth.
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The predicted noise levels at the receivers when the berms are 4 m in height, with the pit 2 m

deep and with the crusher operating are shown in Table 5-9.

Table 5-9: Modelling Results — with crusher operating, 3 x 4 m berms, 2 m pit depth, Leq

Receiver

Modelled Noise Level For Each Scenario (dB(A))

Criteria Sources South Sources North
1 40 31 31
2 43 31 32
3 43 28 30
4 36 29 28
5 36 20 20
6 36 25 23
7 36 26 25
8 36 27 27
9 36 32 31
10 36 30 30
11 36 25 23
12 36 39 39

Note Greyed areas indicate an exceedance of the criteria.

A noise isopleth of this model is shown Figure 5-10.

The criterion is not met by between 3 dB at this pit depth and berm height for Location 12.
Therefore the major noise contributors were identified at these locations and controls
investigated. A scenario was run with the crusher not operating at this depth, shown in Section

54.1.1.1.
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Figure 5-10: Noise Isopleth for 2 m pit depth, crusher operating with 4 m berms, sources N
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5.4.1.1.1 Without crusher operating and with 4m earth berms, 2 - 3 m pit depth

Table 5-10: Modelling Results — without crusher operating and with 3 x 4 m berms, 2 m pit depth
Modelled Noise Level For Each Scenario (dB(A))

. Pit—2 m deep Pit — 3 m deep
Receiver .
Criteria Sources Sources Sources Sources
South North South North
1 40 29 29 28 27
2 43 21 21 19 17
3 43 25 19 17 15
4 36 27 26 23 23
5 36 19 20 14 14
6 36 24 23 18 18
7 36 24 24 20 19
8 36 26 26 21 21
9 36 30 28 23 27
10 36 29 28 21 26
11 36 22 23 16 21
12 36 37 36 28 33

Note — Greyed areas indicate an exceedance of the criteria.
Non-compliance has been reduced to within 1 dB of the criteria for Location R12. This is
considered to be a negligible exceedance.

At a pit depth of 3 m noise compliance is met at all locations, with the crusher not operating.

5.4.1.1.2 Crusher begins operating

In order for the site to comply with the project-specific noise limits, the crusher can only begin
operating when:

e The 3 berms have reached a height of 4 m;

e The floor of the pit is at least 3 m in depth from the highest elevation on the surface; and

e The crusher is placed in a hole 5 m deep (below the 3 m pit depth) and positioned in the
middle of the south-eastern berm.

Operating within these conditions gives the predicted noise levels shown in Table 5-11.
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Table 5-11: Modelling Results - When crusher begins operating:
Berms 4 m, crusher in a 5 m pit, pit floor 3 m below highest elevation from the surface.

Modelled Noise Level For Each Scenario (dB(A))

Receiver Criteria Sources N, 3 m pit depth
1 40 29
> 43 22
3 43 17
4 36 25
5 36 16
6 36 20
7 36 21
8 36 23
9 36 27
10 36 27
11 36 22
12 36 34

A graphical representation of the noise impact on the surrounding environment is shown as noise
isopleths in Figure 5-11.

With the crusher in a 5 m pit below a pit depth of 3 m and with two 4 m earth berms compliance
is achieved with the crusher operating. The noise reduction achieved can be seen visually by
comparing Figure 5-10 and Figure 5-11.
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Figure 5-11: Noise Isopleth — 3 m pit depth + 5m crusher pit, 3 x4 m berms, sources to the North.
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5.4.1.1.3 Mid-point Noise (10m depth)

Table 5-12 shows the mid-point noise levels that are predicted at each of the nearest receivers. This
assumes a pit depth of 10 m, no crusher pit and the two permanent berms at a height of 4 m above the
original ground level. The temporary berm has been modelled to be below the pit walls at this depth
and is therefore considered to be removed.

Table 5-12: Modelling Results — Mid-Point, Leq, 2 X 4 m earth berms

Modelled Noise Level For Each Scenario (dB(A))

Receiver Criteria Sources South Sources North
1 40 20 19
2 43 22 21
3 43 18 16
4 36 22 21
5 36 11 10
6 36 13 12
7 36 16 15
3 36 18 17
9 36 18 22

10 36 17 24
11 36 14 14
12 36 26 27

Compliance is predicted to be met at all locations at this depth and is expected at all depths below this
level.

The noise isopleth at a depth of 10 m is shown in Figure 5-12.

Ref: 161048 _NIA_REV2 Benbow Environmental

May 2016 1058 Page: 54



Argyle (NSW) Pty Ltd
Noise Impact Assessment

B

Figure 5-12: Noise Isopleth at a pit depth of 10 m
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5.4.2 Vibration

The level of vibration would not be perceptible at site boundaries based on numerous
observations at similar operating quarries studied by Benbow Environmental. Thus, further
assessment is not considered warranted.

5.4.3 Traffic Noise

It is expected that an average of 120 m?® will be extracted per day (assuming 250 days of
operation per annum). This quantity is expected to be exported with a fleet of 37 tonne trucks.
Thus it has been estimated that there will be 7 truck loads per day leaving the site. Employee and
delivery vehicles have been assumed at 4 vehicles per hour. Thus, the total vehicle movements
per day are estimated at 22 movements. The vehicles have a speed limit of 60km/hr on the off-
site road. It has been assumed that 4 truck movements in 1hr will predict the worst case noise
levels for the respective receivers.

As the proposed access road connects to Hume Hwy the vehicles are not expected to access any
local roads in the area. The impact of 4 vehicles per hour on the Hume Hwy existing traffic noise
is expected to be negligible. Further assessment is not considered warranted

5.5 Noise CONTROL MEASURES

Construction of the southern half (50%) of the access road must not occur at the same time as
construction of the quarry site itself. Construction noise levels are predicted to comply with
project specific noise levels at all other considered residential receptors.

Compliance has been predicted to be expected during normal quarrying operations under the
following operating conditions:

e Operations can begin when the noise barrier/ earth berm height reaches 4 m and the pit
depth is 3 m, as long as the crusher is not operating. These conditions result in predicted
noise compliance at all locations.

e The crusher can begin operating under the following conditions:
» The permanent noise barrier / earth berm has reached a height of 4 m;
» The floor of the pit is at least 3 m in depth from the highest elevation on the original
surface; and
» The crusher is placed in a hole 5 m deep (below the 3 m pit depth) and positioned in the
middle of the south-eastern berm.

If these operating conditions are followed the site is predicted to comply at all locations
under full quarrying operations.

With the above noise controls implemented during the construction and operational stages of
the quarry development, it is predicted that the noise impact on the local environment will be
minimal and in line with what is currently experienced from the Carrick Quarry.

Ref: 161048 NIA_REV2 Benbow Environmental

May 2016 1060 Page: 56



Argyle (NSW) Pty Ltd
Noise Impact Assessment

N
rr
A

= |
&

6. CONCLUDING REMARKS

Benbow Environmental (BE) was commissioned by Laterals Planning to conduct a Noise Impact
Assessment for a proposed quarry located at Tiyces Lane, Towrang.

A noise impact assessment was prepared in 2009 by Benbow Environmental and did not account
for the construction or operation of the access road. This report updates the previous assessment
to include the construction of an access road in the noise impact analysis.

Long-term background noise monitoring was undertaken at the proposed site for the purpose of
this update, as the data collected in 2009 was considered obsolete.

In the compilation of this update, Benbow consultants modelled only the noise impact of the
construction and operation of the access road, and the results of these calculations were added
to the results of the 2009 modelling of the other aspects of the development.

The locations of nearby noise sensitive receivers have been identified with their approximate
distance from the pit.

Detailed predictive noise modelling showed that by developing a 4 m permanent noise berm on
the SW and SE and NE sides of the quarry (as shown in Figure 5-9) during construction; combined
with specific operating conditions for the crusher, will result in minimal noise impact on the local
noise environment.

This concludes the report.

J -
/ N 7 )

77 ' ) 2 ,',L‘ Pt .
,_jr:'_r.'_q,l,' /(f/ . ‘ L ,z.dh(_(__. /2 g ? 3 ;

Emma Hansma Daniele Albanese R T Benbow
Acoustic Engineer Senior Acoustical Consultant Principal Consultant
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7. LIMITATIONS

Our services for this project are carried out in accordance with our current professional standards
for site assessment investigations. No guarantees are either expressed or implied.

This report has been prepared solely for the use of Argyle (NSW) Pty Ltd, as per our agreement
for providing environmental services. Only Argyle (NSW) Pty Ltd is entitled to rely upon the
findings in the report within the scope of work described in this report. Otherwise, no
responsibility is accepted for the use of any part of the report by another in any other context or
for any other purpose.

Although all due care has been taken in the preparation of this study, no warranty is given, nor
liability accepted (except that otherwise required by law) in relation to any of the information
contained within this document. We accept no responsibility for the accuracy of any data or
information provided to us by Argyle (NSW) Pty Ltd for the purposes of preparing this report.

Any opinions and judgements expressed herein, which are based on our understanding and
interpretation of current regulatory standards, should not be construed as legal advice.
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C(E RTIFICATE OF
IBRATION

CennFIcATE NO: 17824

Eouiement Testen: Sound Leve! Calibrator

Manufacturer: B&K
Type No: 4230 Serial No: 565912
Owner: Benbow Environmental
13 Daking Street
North Parramatta NSW 2151
Tests Performed:  Measured output pressure level was found o ba:

Paramater Pre-Ad] | Ad) | Output: (db | Frequescy: | THDAN (%) |

L YIN | re20pPa) (Hz)
Level1: TTNA N a3 44 588 70 0.32
Level 2: NA N NA NA NA

ty: [N 309168 +0.06 Hz 202%

mmrgéa%gs% elk=2
CONDITION EST:

Ambient Pressure: 990 hPa £1.5 hPa Relative Hamidity: 42% 5%
Tempernture: 24 °Cz2°C

Dute of Calibration; 03082015 Issue Date: 03092015
Acu-Vib Test Procedure:  AVPOZ (Calibrators)

Test Method: AS TEC 60942 - 2004

~ 3 ] g
CHECKRED IT:-...&{ AUTHORISED SIGNATURE: .l i e

Aczretnd Mt COMUIONTE W HOMSC 7033
Toe ety of 10 %03, coltration acdor measuremasts irchaons n this document ive tractadlo te
A QN DCeal RANGITHS

La o o

ACU.VIB
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0 14, S0 s A Caeio MU NSV 2154

Tt (00] MEG312) Fas n
Mol uuw
Wt wie MwvLaoUeb T\
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Rwtl 1mmeie
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Acoustic
Resaarch
Labs ety

Sound

Level 7 Bulding 2 433 Pennant Hills Rd
Pennant Hills NSW AUSTRALIA 2130
Ph: +612 9485 08co AB.N. 65160 399 119
www.acousticresearch.com.av

Level Meter

AS 1259.4:1990 - AS 1259.2:19%

Caldbration Namber

Calibration Certificate

Cl5346

Cliens Degalls

Bentow Envaosimemal
13 Dekcing St
Noeth Paramasa NSW 21514

Equipmess Teaed Model Number ©
Instrument Serial Number =
Microphune Senal Number :
Preamplifier Serinl Number ¢

ARL EL-215
154441

NiA

NA

Atmospberic Conditions

Ambicnt Tomperature =
Relntive Mamidty
Barsmetrie Prossure @

208°C
4
M2

Calibwstion Technician :  Denais Kim
Calibrstion Date = 1607203¢

Approved Signatory @

Secondary Cheek:  Kooe Alchin
rt Bysew Dade: 17072015

Kew Willsuns

and Charncte
L2 2 Ao servsdiy ity

estel

Pass

Result
Py

Clause sod (B cteristie Tested
1S Tribese it Sy soen mn b Seved

102.): Pregeency wegliiing Mar 12 Time wetghting choraciermtic 1 and 5 Moy
- ADRY: Overkesd dicmons AT 1043 Tiew weighting choesederivie | Mo
1080 Accuracy of level range contul Fan 1045 RMS perfonranas e
L% Dedcaunviadxaio lecniny far VAL Thew avorog ey Fooy
L0 Daleceertinl evel limewity Pans 018 Ovopd ndicann Pour
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NATA  Acoorse Rescan Labs Py Lid b NATA Acsradead Labwosry Nyt 14172,
v Arctedied b complaie wilh [SOMEC LACS
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Level 7 Bulding 2 423 Pennant Hills Rd
aco"’%g Pennant Hills NSW AUSTRALIA 2120
@SBATCN | p1: 4522 9484 0800 AB.N. 65160 395 119

}' Labs styied | www.acousticresearch.com.au

|
Sound Level Meter ‘
| AS 1259.1:1990 - AS 1259.2:1990

Calibration Certificate

Colibation Namber 15347

—

Chent Detalls  Benbow Bnvinosnsial j
13 Eaklng St
North Parmamatta NSW 2151
|

Instrument Sevial Number @ 194552

|
: Equipment Tested Model Number - AXL £1-215 J
Micreghone Serial Nunber @ NA 'i

Preamplifier Sechal Nunber ¢ NA

| Btsed Ton |
| 15 = M AN [
|

M acertnimes are derrred s v 1595 confidonor Avel wak o comerape o of 2 |

I
Atsurspberic Csndesem
Ambient Tompersture ¢ 216°C
Relative Hemadity :  45% J
! Barometrie Pressure 1 99,1 6P
Calibwation Techaictan ©  Dennie Kim Secondary Check:  Kate Alchin ‘
Calibwstion Date = 16072014 ‘ml'ﬂm&li '
T o 5
| Approved Signatory : "ﬂ Ken Wibliams ‘ '
Auce an aracternty | Lo il ause sl Characterstse Testad 1y be |
1022 Aok s Eviy 3 Sabarent syeem molss el : ]
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Peneant Hills NSW AUSTRAUA 2110
R.s.arCh Ph: 62 2 9484 c80s AB.N. 65260 3931229
Labs Pty Ltd | www.acousticresearch.com.au

@ Acoustic | Level7 Building 2 423 Pennant Hills Rd

Sound Level Meter
AS 1259.1:1900 - AS 1250.3:100()

Calibration Certificate
Cakbration Nember (15348

Chet Detuly  Bovdeow Exvievunerntal
13 Caking Street
Noah Parramatia NSW 2151

Equipmient Tested Model Number - ARL EL-215
Envtrumen! Sevial Number ;154593
Miccophone Serial Number 1 NA
Pre-camplifier Sevial Number ¢ NA

‘e

Almospheric Conditons
Amhient Temgpersture:  J00C
Relative Husudnty = 50 %%
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TS g Calvin : >
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Calibration Date ;2807020014 Report booe Date = 270772015
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Calibration of Sound Level Meters

A sound level meter requires regular calibration to ensure its measurement performance remains
within specification. Benbow Environmental sound level meters are calibrated by a National
Association of Testing Authority (NATA) registered laboratory or a laboratory approved by the
NSW Environment Protection Authority (EPA) every two years and after each major repair, in
accordance with AS 1259-1990.

The calibration of the sound level meter was checked immediately before and after each series of
measurements using an acoustic calibrator. The acoustic calibrator provides a known sound
pressure level, which the meter indicates when the calibrator is activated while positioned on the
meter microphone.

The sound level meters also incorporate an internal calibrator for use in setting up. This provides
a check of the electrical calibration of the meter, but does not check the performance of the
microphone. Acoustical calibration checks the entire instrument including the microphone.
Calibration certificates for the instrument sets used have been included as Attachment 1.

Care and Maintenance of Sound Level Meters

Noise measuring equipment contains delicate components and therefore must be handled
accordingly. The equipment is manufactured to comply with international and national standards
and is checked periodically for compliance. The technical specifications for sound level meters
used in Australia are defined in Australian Standard AS 1259 — 1990 “Sound Level Meters”.

The sound level meters and associated accessories are protected during storage, measurement
and transportation against dirt, corrosion, rapid changes of temperature, humidity, rain, wind,
vibration, electric and magnetic fields. Microphone cables and adaptors are always connected
and disconnected with the power turned off. Batteries are removed (with the instrument turned
off) if the instrument is not to be used for some time.

Investigation Procedures

All investigative procedures were conducted in accordance with AS 1055.1-1997 Acoustics —
“Description and Measurement of Environmental Noise (Part 1: General Procedures)”.

The following information was recorded and kept for reference purposes:

e type of instrumentation used and measurement procedure conducted;
e description of the time aspect of the measurements, ie. measurement time intervals; and
e positions of measurements and the time and date were noted.

As per AS 1055.1-1997, all measurements were carried out at least 3.5 m from any reflecting
structure other than the ground. The preferred measurement height of 1.2 m above the ground
was utilised. A sketch of the area was made identifying positions of measurement and the
approximate location of the noise source and distances in meters (approx.).
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Unattended Noise Monitoring

NOISE MONITORING EQUIPMENT

ARL noise loggers type Ngara and EL-215 were used to conduct the long-term unattended noise
monitoring. This equipment complies with Australian Standard 1259.2—1990 "Acoustics — Sound
Level Meters" and is designated as a Type 1 and Type 2 instrument suitable for field use.

The measured data is processed statistically and stored in memory every 15 minutes. The
equipment was calibrated prior and subsequent to the measurement period using a Rion NC-73
sound level calibrator. There were no significant variances observed in the reference signal
between the pre-measurement and post-measurement calibrations. Instrument calibration
certificates have also been included in Attachment 1.

METEOROLOGICAL CONSIDERATION DURING MONITORING

For the long-term attended monitoring, meteorological data for the relevant period were
provided by the Bureau of Meteorology, which was considered representative of the site for
throughout the monitoring period.

DESCRIPTORS & FILTERS USED FOR MONITORING

Noise levels are commonly measured using A-weighted filters and are usually described as dB(A).
The "A-weighting" refers to standardised amplitude versus frequency curve used to "weight"
sound measurements to represent the response of the human ear. The human ear is less
sensitive to low frequency sound than it is to high frequency sound. Overall A-weighted
measurements quantify sound with a single number to represent how people subjectively hear
different frequencies at different levels.

Noise environments can be described using various descriptors depending on characteristics of
noise or purpose of assessments. For this survey the Laso was used to analyse the monitoring
results. The statistical descriptors Lasgo measures the noise level exceeded for 90% of the sample
measurement time, and is used to describe the “Background noise”. Background noise is the
underlying level of noise present in the ambient noise, excluding extraneous noise or the noise
source under investigation.

Measurement sample periods were fifteen minutes. The Noise -vs- Time graphs representing
measured noise levels at the noise monitoring location are presented in Attachment 3.
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ATTENDED NOISE MONITORING

NOISE MONITORING EQUIPMENT

The attended short-term noise monitoring was carried out using a SVANTEK SVAN957 Class 1
Precision Sound Level Meter. The instrument was calibrated by a NATA accredited laboratory
within two years of the measurement period. The instrument sets comply with AS 1259 and was
set on A-weighted, fast response.

The microphone was positioned at 1.5 metres above ground level and was fitted with a windsock.
The instrument was calibrated using a Rion NC-73 sound level calibrator prior and subsequent to
the measurement period to ensure the reliability and accuracy of the instrument sets. There
were no significant variances observed in the reference signal between the pre-measurement
and post-measurement calibrations. Instrument calibration certificates have also been included
in Attachment 1.

WEATHER CONDITIONS
It was partially cloudy, find without significant breeze.

METHODOLOGY
The attended noise measurements were carried out generally in accordance with Australian
Standard AS 1055-1997 "Acoustics — Description and Measurement of Environmental Noise".
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Attachment 3: Daily Noise Logger Charts
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P. Water Cycle Management Study by SEEC incorporating:
a. Water Cycle Management Study April 2017.
b. Waste Water Assessment 23/3/2015.
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St
The General Manager

Goulburn Mulwaree Shire Council
Locked Bag 22 S E E ‘
Goulburn NSW 2580
STRATEGIC ENVIRONMENTAL
& ENGINEERING CONSULTING

Our reference: 15000087-L-01

WWW.Seec.com.au
Your reference:

23rd March 2015

Dear Sir/ Madam

Re: Onsite Wastewater Management
Proposed Site Amenities

Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580

SEEC have been commissioned by Argyle (NSW) Pty Ltd to prepare this revision to
an existing On-site Wastewater Management Study for this site prepared by Laterals
Planning and Environmental. That report is attached to this letter.

The Laterals Report identified a location for an onsite wastewater management
system to serve the proposed amenities for a quarry development. It identified a
potential load of 150 L/day and recommended wastewater be treated in an Aerated
Wastewater Management System, with treated effluent disposed by irrigation.

It is now proposed to change the method of wastewater treatment and disposal to a
septic tank to absorption trench system. Assuming the same design load (150L/d)
and a clay loam subsoil, the required length of trench (600 mm wide) is 150/10/0.6 =
25 m. The permissible maximum length of trench is 20 m so two trenches would be
built each 0.6 m x 12.5 m. A splitter box will be used to evenly dose each trench. The
septic tank will have a capacity of 3,000L and be fitted with an outlet filter, which
will require periodic cleaning. The system would be located in the same area shown
in Figure 3 of the Laterals Report. The trenches would be built along the contour,
end-to-end.

Suites 7 and 8

68-70, Station Street, Bowral Tel. 02 4862 1633
PO Box 1098 Fax. 02 4862 3088
Bowral NSW 2576 1087 reception@seec.com.au



Yours sincerely

™y

My Eemlel

L

Mark Passfield
Director
SEEC

Principals: Mark Passfield CPESC and Andrew Macleod CPSS CPI%E ABN 97 155 426 289
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Document Certification

| certify that | have prepared this report following the standards and guidelines set out in:

(i) Environment and Health Protection Guidelines: Onsite Sewage Management for Single
Households (Department of Local Government, 1998);

(ii) AS/NZS 1547: On-site Domestic Wastewater Management (Standards
Australia/Standards New Zealand, 2000);

(iii) SCA (2006). Neutral or Beneficial Effect on Water Quality Assessment Guidelines.

This report has been developed based on agreed requirements as understood by Laterals at the time
of the investigation. It applies only to the specific task on the nominated lands. Other interpretations
should not be made, including changes in scale or application to other projects.

Any recommendations contained in this report are based on an honest appraisal of the opportunities
and constraints that existed at the site at the time of the investigation, subject to the limited scope
and resources available.

Should the conditions encountered on site during subsequent works appear to differ from those
anticipated by this report, the company requests that it be notified immediately and given an
opportunity to review any recommendations.

Conditions might vary because both natural processes and human activities affect surface and
subsurface features.

Geotechnical consultants cannot always anticipate unexpected variations in the surface or
subsurface conditions — the potential for this will depend partly on any soil/water sampling location

and/or frequency.

Within the confines of the above statements and to the best of my knowledge, this report does not
contain any incomplete or misleading information.

John Chapple BAgr
Environmental Consultant
Laterals Environmental

16/12/2008
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1 Introduction

Laterals Environmental have been commissioned by Mr to provide this On-site Wastewater
Management Study (OWMS). It is required to accompany a development application for the
construction of a quarry on Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580.

Legend

£y Ewsting machinery shed (

® Proposed OWTS Topographic Map Laterals

A Proposed ameniies and admin buding ~ Proposed Quarry L .
[ ot s P 1084055 Lot 1 DP 1094055 o s
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{474 Basall quarry Towrang !
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Figure 1 Property layout on topographic map. Topographic map copyright LPI Australia.
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2 Proposed Development

It is proposed to construct a quarry on the site with a proposed amenities and storage shed, as
shown in Figure 1. A new road or right-of-carriageway is proposed for the lot with access to Tiyces
Lane.

A proposed amenities has been identified on the lot and an assessment of that sites suitability for
onsite wastewater management has been compiled. The site is not serviced by reticulated water, so
we anticipate that domestic supply will come from rainwater tanks, used to collect roof runoff from
houses or sheds.
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3 The Site

3.1 General Conditions

The site is located on a side slope, off Tiyces Lane, Towrang. The proposed amenities and storage
shed is located on lands that appear to be above the geomorphic level of the 1% AEP.

There are numerous drainage depressions that run through the site.

3.2 Catchments

Numerous drainage depressions traverse this site. When siting the potential disposal area,
appropriate buffer distances of 100m must be maintained to the creeks and 40m to drainage
depressions.

3.3 Climate

Goulburn has a temperate climate, with warm summers and temperatures below 152C in winter.
According to the Australian Bureau of Meteorology (BOM), Goulburn receives a mean annual rainfall
of 650mm and experiences 1,277mm mean annual evaporation. Rainfall is evenly distributed
throughout the year, but with a peak in November and trough in July; evaporation is greater in late
spring and summer. Evaporation exceeds rainfall for most of the year and so the climate is
considered a minor limitation to onsite effluent disposal.

Table 1 Monthly rainfall and evaporation for Goulburn Progress St (BOM, 2006)

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

mean rainfall (mm) 61 59 56 51 48 46 45 58 50 57 66 54

mean evaporation (mm) 195 154 127 78 50 33 37 59 84 118 150 192
6
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Soils and Geology

3.4.1 Soil Landscape Mapping

1:100,000 Soil Landscape mapping by the Department of Land and Water Conservation (DLWC), now
the Department of Natural Resources (DNR) and the Sydney Catchment Authority (SCA) (2002)
identifies two soil landscapes at this site.

Tarrawarra Soil Landscape consists of undulating low hills and rises on meta-sediments. Poor
acidic, saline and sodic soils. Severe erosion problems. Originally from the Braidwood 1:100
000 sheet this landscape occurs within the Bungonia Hills physiographic region.

Durran Durra Soil Landscape consists of rolling to steep hills on meta-sediments. Infertile
stony landscape often left under timber. Often 40 % or greater surface cobbles and stones.
The landscape is commonly found within the Bungonia Hills Physiographic Region, with
occurrences also in the Canyonleigh Hills, and Wollondilly Physiographic Regions.

Jaqua Soil Landscape consists of Long foot-slopes and Undulating low rises on Ordovician
meta-sediments, Devonian Granite and Permian sediments in the Marulan district. Slopes are
gentle (2-7%) and relief is very minor (<30 m). Gully erosion is common in drainage lines and
open depressions.

3.4.2 Tarrawarra Soil Landscape

SCA/DLWC (2002) found the Tarrawarra Soil Landscape to have the following characteristics and
limitations:

>

>

>

Localised poor drainage;

Localised seasonal waterlogging;

Localised high run-on;

Localised shallow soils and non-cohesive soils;

Localised high foundation hazard;

Localised gully erosion;

Localised potential saline recharge zone and discharge zone;
Localised salinity hazard and seepage scalds and

Widespread sheet erosion hazard.
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Durran Durra Soil Landscape

SCA/DLWC (2002) found the Durran Durra Soil Landscape to have the following characteristics and
limitations:

>

>

>

>

3.4.4

Localised steep slopes and mass movement;

Localised poor drainage and permanently high watertables;
Localised seasonal waterlogging;

Widespread shallow soils and non-cohesive soils;

Localised rock outcrop;

Localised high foundation hazard and groundwater pollution hazard;
Widespread potential saline recharge zone;

Localised saline discharge zone;

Localised salinity hazards and seepage scalds;

Widespread gully and sheet erosion hazard and

Localised poor moisture availability.

Jaqua Soil Landscape

SCA/DLWC (2002) found the Jaqua Soil Landscape to have the following characteristics and
limitations:

>

>

>

Localised poor drainage and seasonal waterlogging;

Localised flood hazard;

Localised permanently high watertables;

Widespread high run-on;

Localised high foundation hazard;

Localised groundwater pollution hazard;

Localised gully erosion hazard;

Widespread sheet erosion hazard;

Localised potential saline recharge zone and saline discharge zone and

Localised salinity hazard and seepage scalds.

8
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The limitations, identified in the Soil Landscape mapping do not present significant constraints for
the proposed development of the site; however the buildings will need to be suited so that they
avoid drainage depressions located on site.

Legend
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Figure 2 Lot 1, 3 & 4, DP 1094055, Tiyces Lane, Towrang, NSW, 2580. Soil Landscapes across the site
(SCA/DLWC, 2002).
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3.4.5 Site-Specific Investigations

A soil profile was excavated on site. The site investigation results provided in Section 7.1, Appendix 1
of this report contains the full profile descriptions. The soils on the lot on which the proposed
buildings are to be located are as follows:

Layer 1: 0-300 mm. Light brown sandy loam. Minimal coarse fragments.

Layer 2: 500->800 mm. Yellow brown clay loam. Minimal coarse fragments.

3.4.6 Soil Testing

Soil samples from the lot were assessed for a suite of tests relevant to onsite effluent management.
The most relevant results from this testing are in Table 2, and the full list of results are included in
Appendix 3.

Table 2 Soil Test Results

Sample EC (dS/m) pH CEC Psorp (mg/kg) Texture EAT
0-300mm 0.01 54 7.0 266 SL 3(2)
500->800mm <0.01 5.5 12.8 640 CL 5

In summary the testing shows:
i.  Allsoils are non-saline.
ii. Soils are moderately acidic to be ameliorated with lime.
iii.  Soils are moderately structured and suitable for surface irrigation.

iv.  The in situ P-sorption value for these soils is 2057kg/ha.

3.5 Bore Search

A bore search was conducted at www.nratlas.nsw.gov.au on 16 December 2008. No registered bores
were identified on site or within 250m of the proposed new building site.

10
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4  Onsite Wastewater Management

4.1 Method of Investigation

Site and soil inspections were undertaken at the proposed site and a summary of the findings for the
lot is given in Section 7.1, Appendix 1. Slope, aspect, grass cover, rock outcrop, soil profile and, most
importantly, distances to creeks/dams were all noted in the field. All soil investigations were done by
hand-excavation using an auger.

4.2 Wastewater Treatment Options

This study has identified a proposed wastewater system based on site-specific site and soil conditions
and the proposed built environment. If the effluent management area is to be relocated in the
future, soils will need to be assessed and the OWMS (On-site Wastewater Management Study)
amended.

> Effluent disposal via spray irrigation from an Aerated Wastewater Treatment System (AWTS)
will be suitable for this site.

4.3 Design Wastewater Loading

It is assumed that an amenities building will be built on the lot. Therefore, based on 10 employees
(Tea rooms with restroom facilities as per AS/NZS 1547:2000); 150I/day of wastewater will be
produced.

4.4 Sizing of Irrigation Areas

The sizing of the irrigation areas are determined by undertaking hydraulic and nutrient balances. In
the relatively dry climate of this area, the nutrient balances are the determining factor and they are
limited by the nitrogen uptake potential of the pasture grasses and the P-sorption potential of the
soils.

Based on the laboratory results, in section 3.4.5, P-sorption is moderate due to moderate amounts of
clay within the subsoils with an in situ value of 2057kg/ha.

Using:
» These site specific phosphorus sorption rates;
» Standard nitrogen and phosphorus concentrations in effluent derived from an AWTS and
» Standard nutrient uptake values for vegetation

The required irrigation area for a loading of 150L/day is 120m?” for nitrogen and 141m? for

phosphorous, therefore phosphorus will be the limiting factor for determining the size of the
irrigation area on this lot.

11
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4.5 General Requirements for Irrigation Areas

4.5.1 Buffer Distances

Irrigation areas must be positioned where the risk of effluent runoff into watercourses is minimised.
To ensure this the Sydney Catchment Authority (SCA) requires the following buffers:

» 40m to drainage depressions and farm dams
» 100m to perennial and intermittent water courses

> 150m to the Wollondilly River.

4.5.2 Irrigation Type

There are two main types of irrigation:
i.  Semi- fixed surface spray irrigation (the most economical); and
ii.  Subsurface irrigation

Surface spray irrigation may only be used on lands where the slope is less than 10%, otherwise
subsurface irrigation is required. Slope gradient is given in the lot description. This lot has a slope
gradient of less than 10% therefore surface spray irrigation is permissible.

N.B. Surface spray irrigation cannot be used within 15 m of any building. And subsurface irrigation
can be used within 3-6m of a building.

4.5.3 Vegetative Cover

Surface and subsurface irrigation areas must be well vegetated before they are commissioned, to
prevent possible runoff and erosion.

Vegetation is also required to promote nutrient uptake. Pasture grass is the most suitable form of
vegetation. The site will need vegetation improvement to ensure suitable pasture cover is available
across the effluent management area (EMA).

Council should inspect the EMA at the site before they issue an approval to occupy the dwelling. This
will ensure they are well prepared and ready for commissioning. Acidity in topsoil’s can be
remediated using an application of lime. This will help encourage the establishment of appropriate
pasture grasses.

Pasture species that may be considered are O’Connor strawberry clover, ryegrass and tall fescue.
Pasture species with maximized growth during the cooler months are ideally suited to this climate.

12
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4.5.4 Detailed Drainage Diagram

e Detailed Drainage Diagram ,,
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Figure 3 Lot 1, 3 & 4, DP 1094055, Tiyces Lane, Towrang, NSW, 2580. Detailed drainage diagram
(SCA/DLWC, 2002).
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4.5.5 Remediation Measures

Some mitigation measures are required:

>

The new building will require the establishment of appropriate pasture grasses across the
entire EMA,;

Surface irrigation is suitable for this lot due to a minimal slope gradient;
EMA’s must be fenced off to livestock;

Contour banks or diversion berms are not required for this lot due to a low potential of run
on from up slope (Due to positioning of dwelling with respect to the EMA);

An application of lime is required to raise the soil pH over the EMA.

It is advised that an agricultural drain be positioned upslope of the EMA to divert possible
run on water away from the site.

14
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5 Conclusion

In conclusion, site and soil conditions on this lot are considered suitable or can be made suitable for
an aerated wastewater treatment system (AWTS) (or similar) with subsequent disposal of treated
effluent via surface irrigation.

Appendix 1 provides details of the proposed lot, including specific management requirements.

Providing the general and site-specific mitigation measures contained in this report are adhered to
we consider that the risk of pollution to receiving waters is minimal.

Based on a 10 employees (Tea rooms with restroom facilities as per AS/NZS 1547:2000), an irrigation
area of 141m?is required.

15
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7 Appendices
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7.1 Appendix 1: Site Descriptions

Lot:
Slope Position:
Run-on:

Exposure/Aspect:

Erosion:

Vegetation Suitability:

Proximity to watercourses:

Rock Outcrop:
Soil Profile:

Layer 1:

Layer 2:

1 GPS Reference: 0760590E 6150351N
Minimal slope. Slope: 2-5%
Minimal run on due to positioning of EMA and installation of
agricultural drain.

North western aspect, with a moderate to good exposure to sun and
wind.

Minimal erosion potential.

Good cover of native and introduced pasture grasses however needs
to be maximized prior to being commissioned.

Numerous drainage depressions or watercourses affect this site.

Nil Soil Landscape: Tarrawarra

Depth Colour, texture pedality, mottles, fragments

(mm)

0-300 Light brown sandy loam. 10% coarse fragments.
500->800  Yellow brown clay loam. Minimal coarse fragments.

Photos, comments etc: Insitu P-sorption = 2057kg/ha

17
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7.2 Appendix 2: Nutrient Balance Sheets
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Lot 1 DP 1094055, Tiyces Lane, Towrang, NSW, 2580.

Nutrient Balances

Expected Wastewater Quantity: 150L/da

Nitrogen Balance
The formula used to determine the area requirements based on

organic matter and nutrient loads is as follows:

A=CxQ
Lx
Where: A= Land area (m?)

C = Concentration of nutrient or BOD (mg/I)

=20mg/

Q = Treated wastewater flow rate (I/d)

=1501/d
L= Critical loading rate of nutrient or BOD (mg/m?/d)

= ZSmg/mz/d

Nitrogen Loading

A = 120m’ minimum area for total nitrogen

Trench Length Design

The formula used to design the trench length based on design daily flow,

Design Loading Rate (DLR) and width is as follows:

L=Q
DLRxW
Where: L=Lengthinm

Q = design daily flow in L/day

=150L/day

DLR = Design Loading Rate in mm/day

= 5mm/day (Clay Loam)

W = Width inm
=0.6m
Trench Length
L=50m

Phosphorus Loading
Determine the amount of phosphorous that can be absorbed

without reaching over 50 years.

Pabsorbed = Calculated from laboratory data
=2057kg/ha

=0.2057kg/m*

Determine the amount of vegetation uptake over 50 years.

Puptake = 3X365x50
=54 750 mg/m’

= 0.055kg/m’

Determine the amount of phosphorus generated over
that time.

C = Concentration of phosphorous (mg/l)

=12mg/|

Pgenerated = total phosphorous concentration x volume of wastewater
=12x150x365%50

=32.85kg

Irrigation area = Pyenerated/ (Papsorbed + Puptake)

=141m’

18
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Soil Laboratory Test Results

7.3 Appendix 3

SOIL AND WATER TESTING LABORATORY
Scone Research Centre

Page 2 of 2
Report No: SCO08/435R1
Client Reference: John Chapple
Laterals Environmental
PO Box 1326
Goulburm NSW 2580
bNo Method CIAM4 | C2AS3 CSA/3 CEC & exchangeable cations (me/100g) C8B/1 PIB2
. EC Psomp | Psorp
Sample Id (dS/m) pH CEC Na K A Ca Mg Al (mg/ke) | index EAT Texture
i 8043 (1) 30cm 0.01 54 7.0 0.3 02 06 0.6 04 266 23 X2 sandy loam
2 BOM3 (2) S0cm <0.01 535 128 03 P 03 04 22 is 640 43 5 clay loam

END OF TEST REPORT

mw‘w.e, |uh W)

A

From the Department of Lands, Scone Research Station Laboratory.
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Q. Archaeological assessments incorporating:
a. Towrang Survey Report — Aboriginal site survey and
assessment by Stedinger Associates March 2009.
b. Lot 1 AHIMS search 17/5/2016.
c. Lot 2 AHIMS search 17/5/2016.
d. PLALC Report 15/8/2016.
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Introduction

Robert Mowle from Laterals Planning Engineering & Management contacted the
Fejar Local Aboriginal Land Council (Pejar LALC) to carry out an Aboriginal
Heritage inspection on 22 July 2016, for the purpose of a proposed Quarry
located at Hume Highway 65 Curlewin Lane, Boxers Creek. The area inspected
is approximately 8.8 hectares.

It is located within an area where there is potential to contain Aboriginal Sites.
In accordance with the Goulburn Mulwaree Council Local Environmental Plan
(LEP}, an area that is proposed for subdivision/Development must have an
Aboriginal Heritage inspection carried out prior to Development Application.
The purpose of the Inspection is to
« Determine if there is evidence that Abonginal people had occupiad the
area, and to

= [dentify whether there are any constraints for the development proceeading,
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Survey Area Details

An overall description of the survey area is as follows:

: Study Area Environment

Visibility | 5% - visibility was poor in the majonty
* Percentage of areas, although in some areas it was
good.
* Coverage type Grass. Rocks
|
. Vegetation  (Grass, Shrubs
| Soil Description Rocky sail

Page 2 of §

1112



Findings

Our Sites Officers. Jessica Plumb and Chris McAlister carmed out the inspection
During this inspection O Aboriginal Sites were located. However, this does not
rule out the fact that the area may contain artefacts that could be located under
the ground

Recommendations

» [If any previously undetected Abonginal site or relic is uncovered or
unearthed during any activify, work at thal localion must cease
immediafely and advice on approprate action be obtained from the Pejar
LALC in conjunction with NSW Office of Environment and Hentage

« A HKepresentative from Fejar LALC should be presenf dunng the inifial
garthworks

Pape J ol 5




Responsibilities

Under Section 90 (1) of the National Parks and Wildlife Act 1974, it is
an offence to destroy, deface, damage or desecrafe, or cause or
permit the desiruction, defacement, damage, or desecration of, an
Aboriginal Object or Place without first obtaining a consent fo
destroy from the Director-General of the National parks and Wildlife
service (NSW Office of Environment and Heritage)

Page 4 of 5
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M ALl AHIMS Web Services (AWS)
ﬂ’éﬂ & Heritage Search Result Purchase Order/Reference : 1315 Argyle
Client Service ID : 225513

Argyle NSW Pty Ltd Date: 17 May 2016
PO Box 4
Mittagong New South Wales 2575

Attention: Keith Allen
Email: keith@laterals.com.au

Dear Sir or Madam:

AHIMS Web Service search for the following area at Lot : 2, DP:DP1094055 with a Buffer of 50 meters.
Additional Info : The assessment of the potential impact of a development, conducted by Keith Allen on 17
May 2016.

The context area of your search is shown in the map below. Please note that the map does not accurately

display the exact boundaries of the search as defined in the paragraph above. The map is to be used for
general reference purposes only.

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information
Management System) has shown that:

0]Aboriginal sites are recorded in or near the above location.

(=]

Aboriginal places have been declared in or near the above location. *
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If your search shows Aboriginal sites or places what should you do?

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.

e lfyouare checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.

You can get further information about Aboriginal places by looking at the gazettal notice that declared it.
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request

Important information about your AHIMS search

e The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
[t is not be made available to the public.

® AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;

e I[nformation recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,

e Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.

e Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded

as a site on AHIMS.
e This search can form part of your due diligence and remains valid for 12 months.

3 Marist Place, Parramatta NSW 2150 ABN 30 841 387 271
Locked Bag 5020 Parramatta NSW 2220 Email: ahims@environment.nsw.gov.au
Tel: (02) 9585 6380 Fax: (02) 9873 8599 Web: www.environment.nsw.gov.au
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M ALl AHIMS Web Services (AWS)
ﬂ’éﬂ & Heritage Search Result Purchase Order/Reference : 1315 Argyle
Client Service ID : 225512

Argyle NSW Pty Ltd Date: 17 May 2016
PO Box 4
Mittagong New South Wales 2575

Attention: Keith Allen
Email: keith@laterals.com.au
Dear Sir or Madam:

AHIMS Web Service search for the following area at Lot : 1, DP:DP1094055 with a Buffer of 50 meters.

Additional Info : The Assessment of potential impact of a development, conducted by Keith Allen on 17 May
2016.

The context area of your search is shown in the map below. Please note that the map does not accurately
display the exact boundaries of the search as defined in the paragraph above. The map is to be used for
general reference purposes only.

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information
Management System) has shown that:

0]Aboriginal sites are recorded in or near the above location.

(=]

Aboriginal places have been declared in or near the above location. *
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If your search shows Aboriginal sites or places what should you do?

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.

e lfyouare checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.

You can get further information about Aboriginal places by looking at the gazettal notice that declared it.
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request

Important information about your AHIMS search

e The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
[t is not be made available to the public.

® AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;

e I[nformation recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,

e Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.

e Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded

as a site on AHIMS.
e This search can form part of your due diligence and remains valid for 12 months.

3 Marist Place, Parramatta NSW 2150 ABN 30 841 387 271
Locked Bag 5020 Parramatta NSW 2220 Email: ahims@environment.nsw.gov.au
Tel: (02) 9585 6380 Fax: (02) 9873 8599 Web: www.environment.nsw.gov.au
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1. INTRODUCTION.

1.1. Application Details.

This repott was commissioned by the Msarian Vale Pastoral Compaay on the 30" al
Jannary 2009. lhe survey arca, Lot 1 (DP21094055) liyees Lanc m ‘lowrang, 1s a
proposed quarry and revepetalion arca. This study of Aborigimal henitage was required
in preparation lor the proposed developrient o the subject laad The investigation
identifics cxisting and potential Abor:eina. archacological sitcs and placcs within the

spectfied survey area,

1.2.  Study Brief and Objectives.

This report details the archaeological assessment ol Aboriginal leritage within the

specified survey arca and the impact of proposcd works upon this herirage. ‘The aims of

the study were fo;
1. locale and record any Aboriginal objecls (also relzrred 1o as siles) or places

within the area desianaled by the client;’

2. asscss the potentia] for archacological sites within the defined survey area;

3. commenl upon the probuble exlemt, nature and Inlegrity o Aborigmul
ahjects sites identilied;

1. asscss the sienificance of any objects sites or places identificd;

S, assess the ampacl, both diteel. and mdireel, ol the proposed quarmy and
revegelation program on any ahjects sites or places il'located in the survey area;

6. present recommendazions for the further conscrvation and management of
Aboriginz] heritage 11 localed 1in the survey arca havirg regard 1o signilicance
and slitulory requirements; ond

7. addrcss issacs of concern to the Aboriginal community represcntatives
participating in this project and/or aaving registered an warerest m the arca

surveyed.

‘T'his report includes:

1. consullalion with Tocal Aboriginal communily representalives.

Abasigial arctizcologcel ojeats aml places are Colined e 2ar. ©, Sectioa > ol the NMehcoazl Parks ancd

WildlZze Act (1974).
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S

the results ol a recent search ol the Aboriginal [lleritage Information
Managcement System;
3. areview of previous areaacological work m the aren; and

4. lield survey and recording,

1.3, The Study Area and its Location,
Siluaed i Towrang, the survey area 13 localed in the Goulburn Mulwarce | ocal
Government Area and the territory administered by the Pejar Local Aboriginal Land

Couneil.

Tiyees Tane lies 10 kilomelres northeast ol Goulburr akmyg (ke TTurne TTighway, west ol
Winlarthing Road. Te survey acea lies some 2.2 kilomewres along Tiyces Lane oll
Curlewin Lanc. It consists of allotment 1 (D.1*.1094035) and is bounded by Liyecs Lanc
(o the southwest and Ciarlewin Tane m parl (o the cest (Tigores 1.1 and 1.2). Prvale
farmzing Tand Ties Turther along the eist boundary and to the north and west. The subject
land is the property of Marian Vale I*astoral Compary and incorporatcs an cstimated

arca of 10 heetares,

1.4. Community Consultution.
Cansultation practices in this project lollow the Interim Co:mmunily Guidelines issued
by the Department of Environment and Climate Change.? Lhe following cfforts were
made 1o 1éentily and contacl Aboriginal individugls or groups wishing 1o regisier their
interest in the survey and to be consulied aboul the project with regards o matlers
concerning Aborigiral objeets, sites and places.
e  Wriden noulication of the project was provided lo:
1. The Registrar ol Abariginal Owners (dated 1ot February 2009); and
2. NSW Narive litle Services (dated 10" Febrmary 2009);
e  Wriden nolilZeation and an oulline ol the proposed wotks, site plans and sudy
methodology were provided to the I'egjar Local Aboriginal Land Council (Ms

Delise Freeman, on the 10" and 13" of Fcbrary 2009.

Jdeparbnzr of Lavieorrienl and  Corservelicn (NSW). Ddcecember 2004, lnterim Commuriity
Consul:artion Requirenients for Applicants.

)
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e Also, as representatives of the Aberieinal communicy, between the 11" and 13"
the following people and/or groups were provided with writtea rorification and
an outling ol the propased works, site plans nad the present study methodology:
- Naunawal leritage Aboriginal Corporation (Ms Melinda Tubalec):

- Konanggo Consultancy (Mr Robert Young);

- Yurwang Gimdana Consullzrey Cultyral Hentage Services (M Dean Bell);

- Buru Ngurawal Aboriginal Corporation (Mr Wally B3ell);

- Gundurourra Abor:einal Lleritage Assoc:ation Lne. (Ms Sharyn 1lall):

- Ngunrawal Tlders Corporation (Mr Arnold Williams);

- King Browr: Triba. Group Ply T.ud (Ms Tina Brown):

- Peter Falk Consultancy (Mr PPeter Falk); and

- Ms Kerry Shechan.

Ms Antoinelte Tlouse was provided with his information on the 24 Tebruary
2009 having contacted us art this time.

e The Departmert of Environment and Climate Change (NSW), was contacted in
wriling about this project on Ihe 10% Tebruary 2000 and discussions held hy
telephone with DECC on the 12" al February 2009.

o ‘T'he proposed survey was advertised ir the Goulburn Post for publication on the
13 lebruary 2009 (pupe 17). A copy ol this advertisement is included in

Appendix 2.

Onc Nerive litle claim includes the study arca and another claim cxtends towards
Goulburn, Gundungurre, T-ibal Council Aboriginal Corporalion #£6 1% a lirge claim (hat
has Deen registered over the stedy area. The Naunawal Peaple (NSW) is another large

claim south of Goulburr. Claimant summarics arc included 11 Appendix 3.

‘The Pcjar Local Aboriginal Land Council, tac Ngunawal Hceritace Aboriginal
Caorporation, Konangyo Consulianey, Yurwanyg Gundana Consultaney Cultural Henlzge
Services, the Buru Ngunawal Abaoriginal  Corporalion, Gundungurra  Aboriginal
Heritage Associatior. Inc., Ngunnawal Elders Coermporation, King Brown Lribal Group
Pry Ltd, Peser Fak Consultancy Ms Kerry Shechan aad Ms Antoinctte House have been
identilied as Aboriginal persons/orgunizalions wishing (o be consullzd with on matlers

relating to the management ol Aboriginal sites in the area. Mr David PPope Irom the
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Pejar Local Aborigina. Land Council and Mr Wally Bell Irom the Buru Ngunawal
Aboriginz] Corporation accompanicd Dr. Lowse Steding aad Mr Gerald Steding of
Stedinger Associates Ply Tiad on (he survey of the specilied land, ATl the above
persons/organizations have been provided with a drali copy ol this repart 10T comment.
A scparactc report 2as been reeeived from the Pejar Local Aboriginal Lerd Counctd
detailing their assessment of and inlgrest in the survey arca and the Gndings of this

repor! (reler (o Appendix 1).

1.5.  Author identification.

Sitc survey was carricd oat by Dr. Louisc Steding and Mr Gerald Steding of Stedineer
Associales Ply Lid together with Mr Dean Pape from the Pejar Local Aboriginal land
Cauncil and Mr Wally Bell [rom he Buru Ngunawal AboriginaZ Corporation on the 26
of Ferrnary 2009, 'T'his report was written by Dr. Louize Steding. It has been prepared in
accordance with the standards and Guidelines for Archacological Practice in Aborigmal
TTeringe Managemenl and for Archacological Survey Reporting as sel oul in the
Aboriginal Cultwral [erituge Staridardy & Cutdelimes Kit by the Deparument ol
EBnvironment and Climarc Changc (National Parks & Wildlife Scrviec). ‘1'ais work also

supports the prineipals and practices ol the TCOMOS Burma Charter.?

TONSW National Marks & Wildlilc Services. 1997, Aboviginal Cularal Heviise Monval Stundurds &
Guideliries Kit. NSW NPWS, Llurstville.

Ausralic 1ICOMOS. 1999, The Barea Char.or. The Aasciraliv JCOMOS Chaorter for Places of Culvara!
Siguificance. Avstrulin ICOMOS Irc.
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2. PROPOSED WORKS.

2.1.  Quarry and Revegetation Program.
A basalt quarry is 10 be excavaled on the northeast portion ol' Lot 1 (DI'1094055) Tiyces
Lanc, Lowrang (refer to Figure 1.2). ‘The following proposcd wozks arc associared with

(his project:

‘The proposcd work ircludes:

1, Tuxcavalion of basalt in the Quarry Resouree Arca (12,64 acclares),
2. [ixcuvanion of The Clay gravel quarry (2694 ).
3 Construetion of an otfice and machinery shed at site centre, at the southwes:

cdge of the basalt resource, and

4. Revegetation o §.84 heclares Lo north and south.

‘Ihe existing forested arcas fo the north, west and southwest are to remain.

2.2.  Description of Impuct.

The luture works Tor the development will include guarrying and earthworks n
preparation lor construction ol the ollice and machinery shed associated with ‘he
quarry. The revegetation arca will also mvolve tree planting. These works will involve
pround disturhance (hat will direedy iramact hentayge siles, 10 aresenl, within the

specilied location resulting in their disturbaace and/or destruction.
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3. ENVIRONMENTAL CONTEXT.

The environment has a direet rclationship with the type, location and density of
Aboriging]l sites or places that coulé be expeesed to oceur in the survey area,
Fnvironmental laclors such as geology., topography, hvdrology, associated sotls and
vegelation allect e availability ol [0od sources, waler, raw materials or ool
manufacture, the .ocation of camping places, ceremotial grounds and burials and
surlaces suilable for grinding or the application of rock art. Such [aclors alse mTuence
subsequent Lurapezr: Tand use and the degree to which caltural materiazs have sarvived
both natura. and human impacts. ‘Ihe followine discussion placcs the present study arca

wilhin ils ¢nviconmental and culicral contlexls,

3.1. Vegetation.

Much al the survey area has been cleared ol vegetation. S.ands of trees survive 1o the
north, west and central southwest of the site, The original vegetarion was oacn cucalyp:
woodland with Titde understorey end the ground cover dominaled by grasses, The
dominant tree species in this area is Stringybark  (RBucalyptas macrorayncha and
Bucalyptus agalomerate). Other tree species (nelude Red Gum (E. tercticornis) as well
a5 White Gum, Tronbark and Box Wood. The skrub stra.um of the woodland s generally

Npurse, consisting some mrass tree (Xanthorrhoea anstralis) and acacia scoub.

With the arrival of Europcans the soils of the region were considered to be sufficiently
ferile Tor cultivation and sheep and callle raising. As a comsequence much of (the distnc.
was c.eared lor (arming in the nineteenth century. No mature vegelation remains in the
survey arca. loday tae vegetarion consists of a mixture of sccondary Eucalypt bush.and
and scrub, exotie speeics ard invasive weeds, Triroduced grasses cover much of the

pastoral lard.

3.2. Soils.

Soils of the study arca are generally from the Midgec soil lancdscape. 1hese soils are
predomimantly yellow, as oceur in the Tow-1ying porhions ol the study erea 1o The wesl m
Yellow-brown soils exlend across the hill slopes, though soils aver the higher hasalt

resourec to the notcheast arc orange. ‘The soils are associated with Ordoviciar and some
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Devoniarr and Lower Silurian sediments and metasediments in hilly terrain. They are
churacteristical.y stony and acidic.? Lo a lesser exzent the Bullamallta soi landscape of
Solaths Soils occurs, This go1l Tandscape 1s Timited 1o arcas around Goulbum, These
soils are associated wilh Lpper Silurian and Lower Devonian sedimeats where they

accur 1n conjunction with tootslopes anc valley tloors.®

3.3,  Topography.

The study aren is @ hilly landscape on the basz] slopes of M1 Towramg. M1 Towsang
itsell rises BRD metres above sea level 2 kilometres west ol Lthe survey area. Withan the
subjcct survey arca the topography (s raised to the north and northeast with clevarions
rising /33 melres arove sca level  In parlicular, (he basale resource proposed for
quarryirg is located an the highest por. ol 1he site Lo the northeast. The ridgeline o the

narth slopes down to low lying areas to the west and south.

Several major oreeks nre located ' the vieimly of the survey area. TTowever, only
Towrang Creek is located in the survey area, brielly cutting though the northwest edge
(on a north to south oricnration). lowrane Creck is riot a pcrmancent warter source. It
joins Deep Creck aboul 2 kilomelres 1o the northwest and Roxer’s Creck 4 kilometres 1o
the west. The substantial Osborne’s Creek lies 2 kilometres to the north narrowing at
Curlewin. Jerrara Creek lics 1.5 kilometres to the south. All of these creeks are
Mhutaries ol the Wollorndilly River which runs through Towreng somge 3 kilomotres w
the north. This river runs southwest, becoming Boxers Creek. No alluvial (ermuces or

rivers ocedr in the study arca.

3.4,  Geology.

Tithic macrials suitable for arlelfact manufaciure, including silerele, chert, quartz and
quarlzile, vceur i a variely ol geological kermatiors in the repion. Silerete is the muost
common raw matcrial nsed. It is touand widcly distribured over the Southern Tablelands.

Quartz and silerete, for example, were obtaned from ouscrops at lowrang (GO3,

+TTivc, C. 19S1. Soil Tondscupes of Govllmrr, 250 O Sheet. Soil Consevation Serviee of NSW,
dydney p 174,

i, O 1981, Soil Londscapes of Geburn, 2250 000 Shicet. Soil Consevation Scrviee of NSW,
Sydney. p42.

9

1130



Tiyeces Lanc, Towrang.
i LTl FTY ZTC

recorded 1989. Reler to Chapter 5). Within the subject survey area, lumps ol quarts are

scatrered across the landscape.

The Southern Tablelands occur as part ol the Lachlan l'old Bell. This belt is
characterised by Ordevician, Silurian and Devoniaa scdimentary units and Barly
Silurian vaoleanic thal have subscquently been suajece 1o periads of more oragenic
activity. Quaternary sedimentary deposizion has occurred in the Goulburr: area ol the

Lachlan Fold Belts

O Branager, D ad Packlam, Gl 2000, Filad Gealugy o7 New Sonlt Waes, Deseartrment o Mieral
Resourecs, NSW, Sydacy. pp.6-20.
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4. CULTURAL BACKGROLUND.

This chaptce deseribes the historical and cultural context ot the study ecca within Acacia
Gardens and its wider placement within the Blacktown region, It idertifics the
imderlying historical and cultural inlTuences which have shaped exisiimg and potential
Aboriginz]l archaeological sites. Lnvironnienial contexi and previous acchaeolagical
studics arc cxaminced, in conjunction with consulration, to prcedict the types, likely
survival and location of Aboriginal archacoloyical sites and [acililale 1he mierarelation

aid assessment ol existing relics in this zrea.

4.1. Cultural Background.

Ar rhe time of European scitlenient, the Goulburn-Maralan arcas were on the boundary
of (hree Aboriginal groups. These groups were (he Wandandian people 1o The southeaslt,
the Gandangara 1o the nortl: and the Ngun|n|awa. 1o the soulh.” Derived Itom he
cthnographuc rescarch of lindale 1n 1974, the tearitory of the Wandandian cxrended
from Ulludulla to Nowra and west 1o ke mountaing. Tands of the Gandangara reached
from south ol" Marulan northwards 10 Camden. The territory ol the Neun nlawal

cxtended from Canberra to Yass and north to Goualburn.#

Their land custodianship and ownership wis based on small exlended family growos
thar were a part of & lareer family group.®? Family members were usnally united by a
common dialcet, their descent, history, and a shared ‘Drcamtime’ ancestor. The
Wandandizn, the Gandangara and (he Ngun[n]awal people had similaritics in their

languapes.

Aboriging] occupation of the region appears 10 have lTocused on major waler courses
including the Wollondilly River to the no:th arud the Shoalhaver: River [urther east as
well as perennial and cphemeral wributarics. ‘'he local Aboriginal communitics relicd on

the natural resources of these nivess and their wider environments, exploiting both

/ Kayandel Atenacological Services. 2005, Hunie Higliviay [ndersection Trinpr overasnls af Towrang ard
Curvich Rovds faovih of Goullurn) NSW. Ber RITA Envitonmeental Teckrolesy o072

¥ Uit Envitaanental Coranlan.s. 2005, Aloriginal Arcliccological Assessment Proposed Tymeaood
Quarry, Moritan, I'o- Regcyrrix Holciugs 'y 1id, p.3.4,

Y Hios's Rescarch Py Lid (Haxiy, V) 2003, An Archacological Assessment of e Proposed Scbool Site,

Glenwaod, New Soiuth Wales. Lor S Hillzezs. pp.9-1C.
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terrestrial aad riverine resources. They hunted a variety ol land maminals, such as
kangaroo, wallaby, possum, cchidna, and bandicoot. Most Australian laad mammals arc
non-migratory and so would 2ave been available all year round as part ol an abunadant
[0ad resource.'® They would also have hunted birds and lizards and the creeks and
swamplends of the rcgion would have provided them with fish, cels and shellfish.
Aboriging] groups also gathered inscels and ¢dible rools and harvested frie and sceds

(rom various plants and grasses, using some plants lor medicinal purposes.

[t 1s cvident from the sccorded arteface sites that local Aboriginal family groups camped
i the wider region (refer 1o Chaples 5). They made and worked with a vanicely ol lools,
including digging sticss, haamerangs, shields, spears and spear Lhrowers. They made
many of these tools and weapons from wood, trec roots and local depostits of Lichic
matcrials, The Aborigimal groups also used sharpencd animal bones and shells (for [ish-
hooks, spearheads and culting tools), natural [ihres anc hair twisted into swring (lor
beles, nets and bags), reeds tor basket weaving and bark (for canocs and wartcer
containers), They cul bark from trees 1o make sheliers and sticched animal furs (ogether

for warmih in the winter months. 1’

[n particalar, a varicty of 2ladcs, scrapess, adzes end other stonc tools were made from
locally uvailable ithie materials sailable lor stone ool manclaclure, such as silerele and
quarts. [n what has become known as the llas.ern Regianal Secquence, late Pleisiocene
and carly Holocene asscimblages are characterised by large stonce cores and core t00.5.
The carliest ahase is known as Capertian and consisls of Targe heavy arlefacts, unilace
pebble wals, core tools, derliculate sews, scrapers, hammerstones and sorme bipolars
and burirs.’® A variety of smell fincly chipped stone umplements called backed blaces
[including geomelric microliths, Bondi poinls and cloucras] began o occur aficr 3000
years BP as an additional component o the older ool industry. Tn this Bondaian phase

backed imp.emeazs and ground edge itmpletments ace introduced bersveen ¢.3000 and

-9 Biosis Rescarca Pry Lid (Hardy, V.) 2003. An Archacological Asszismen: of a Proposed School Site,
Glenwaod, New Sowile Wales, For So e, pp.7 .

" after Stedinger Associztes. 2000, Herituge Study, Kennedy Creck, Appin. An Aborginal and
Jiuvcpean Site Survey, Wollond: 1y Sire Counet”. p.12.

‘2 afler Siadinge~ Associstes. 2006,  Heri‘use Stady, Kennedy Creek, Appin. An Abargiaal and
Iyropean Site Survey, Wollond:lhy 5tire Counci , p.12-12,

S MebDorais, 11992, Archaco'opical sarvey of the Roase Nl Infeas rciure Project (Siage 1) Works
along Caddies, Smalls and Second Ponds Creels, Roise 11ill, NSW. Yor Rouse Hill Joirt Ventuze, p.7.
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2R00BP. The presence ol Bondai points continues 1o increase as does 1the use ol quar..
until 1600BL. From about 1500BL to "0M0BL to the tume of Europcan scttlcment,
backed bludes pgradually disappeared  [rom assemblages and other fincly retouched
pieces and quarls bipolar pieces increase in number, hecoming the dominant ar.elact
type. There was also an associated propostional inerease mn the use of uadiffercnriaced
small 1ools and quarl7 as well as orgamie [ess-enduring raw materials such as bone,
wood and shell for ool making.'? The introduchon ol shell fishhooks n the Tast 1,000

years was a major technoloaical innovation. $

4.2, FEuropean Sertlement.

On reaching Mounl Towrang, according to John Wilson on an exploration expedition in
1'79% there was no evidence ol Aboriginal prople in the area. Simiar observations were
made 2y subsequent expeditiors, though Jaseph Wild in 1%82¢0 and Charles Throsby-
Sauth m 1820 aoted the preserec of camp fires.-¢ Written accounts of carly settlers also
deseribe large numhbers of over 3000 Aborgimal people galthering wL ceremomes i the
Goulburn district. Newspapers also repotted early conllicts between Abariginal groups.
For cxamplc, in Jantvary 1851 the Sydncy Morning Hcerald reported 10 armed
Aboriginz] peonle travelhng rom Cercodr (o the Crookwell arca lo ke tevenge lor

lamily deaths al the hands ol another group. /

Aborigine]l people, 11 scoms, mitially avoided conlagl with Turopesns, However, (his
wis 1ol oo lasl. With the arrival ol Duropean seltlers in the district, larms wers soon
ostablished and tences crcezed. Cultural conflict increascd as Aboriginal acccss to
resourcecs was severely curtailed. In later years much of the Aboeriginal traditional food
ecortomy was replaced. as meny Aboriginal people were employed by Turopean

larmers ot sold their traditional lood items lor Luropean goods. ¥

A Brayshaw. 11. 1992, Warragamba Dem LIS Spillway. Archacological Survey for Aboriainal Sires.
For the Wa.cr Board hrongh Mitele | MeCouer & Aszociatas Ty T p.s.

5 MceDarall. 1. 1992, Archiaeological survev of the Roase Hill Injrasaucture Project (Stage 1) Worls
alorg Caddies, Smalls and Second Ponds Crechs, Rouse L NEW. For Ronse TET Toict Venlae, p.7.

-0 Urawelt Eavirenmertzl Consultents. 2005, Aboriginal Archazoloyicol Asscssraznd Proposed Lvnwood
Onewry, Morulan, '+ Rezcyrnx Holcinps 'y Lad. p3.4.

1 Kayandel Archzcoogical Saevices. 2005, Hume Highvoy Tnterscction Tmprovements al Toverong and
Currick, Roggs fmorrh u_,l‘(}'cz,((bz,lf‘nj NS, 'or RIEA Fmyvironmenggl 'I'm;l"rolc_::r) '_),' 7,

o Navn, K. 199, Arclacological Servey or (he Mecenhior Waer Quzlisy Projes. e Milchiel
MeCortes & Asseciates Pry Ltd. 9.0, (etter Hessell 1902: Jervis 1935, 2949).
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The lives ol the Aboriginal people began o change, however, even belore Luropeans
arrived in the region. When Europeans scrtled in other arcas they brought wich chemn
(heir own lools and mplements, Many of their goods, especially 1hose made from irpm
and alass, becarne items ol trade between Aboriginal groups, makiag their way to the
Goulburn regioa. Catele and feral animals aiso passcc from kuropean scttlemerts into
Aboriging]l territory as did knowledge of the Turopeans’ lircarms, Particularly

devastating, was the rapid transmission ol diseuse '

P Staliger Assaciates. 2002, Smiti's Creeh Bvposs Corridor, Airds, N S.W. Survey for Aboriginal and
Lurapean Archazclogical Sires. Scott Cuzver Pty Lic., section 4.1,
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5. PREVIOUS ARCHAEOLOGICAL WORK.

Pecvious archacological studics indicate the types of” Aboriginal archacalogical sifcs,
their survival potential and carlicr activitics in the arca, '1ogether environmental factors
and previous archacological studies provide information that s used e (his report o
predict the types, likely survival and location ol Aboriginal acchaeological sites and

facilirate the intcrpretation end asscssment of existing relics in the survey arca.

5.1. Search of the Aboriginal Heritage Information Management

System,
The DTCC Aborigimal Tleriage Tnformahon Management System (ATTTMS) was
searched 1o lucile any previously recorded Aboriginal objects art. Aboriginal places in
or ncar the specified site at ‘l'1yees Lanc. This scarch was completed to within five
kilomgtres of the survey arca and was carricd out by the NSW  Department of
Cnvironment & Climale Change (NPWS) on 120 or February 2009. The register seazch
revealed no previously recorded Aboriginzl sites it the specilied sludy area. [lowever,
21 Aborniginal sites have been previously recorded within five kilometees of the subjcet
Tond. The Iwo siles closest wo the subject Tand are (51-6-0443 and 51-6-0444) located 1.5
kilommetres o the eas.. Nearby, 2 kilometres o the rorthwest, is a cluster ol eight sites
(51-6-0069, 51-6-0115, 51-0-0350, 51-0-0357, 51-6-0352, 51-6-0353, 51-6-0351 and
51-6-0355). Another sl siands slone a [irther 1.5 kilometres nothwest (51-6-0058).
Two additional sites, (51-6-0093 and 51-6-0095). are locatec 4 kilometres to the eas.,
three sites (51 6 0063, 51 6 007 and 51 6 0113), lic along the transmission line abous
4 kilometres o the nortagas! and a clusior of ¢igat siles (51-6-0356, 51-6-0357, 51-6-
0358, 51-6-0359, 51-6-036(), 5S1-6-036-, 51-6-0362 and 51-6-0363) were lound a

turther kilometre nertheast along the sransnussior: linc.

By lar most sile Lypes are opien campsiles. Siles within S ilomelres of the survey arcu
include sixleen open campsites, six isolated linés, a quarry and a poteqial
archacologica. deposit (discussed below), Most oceur along crecks or  other

Wil Creourses,
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5.2, Aboriginal Archaeological Context

Siles in the Vicinity

Within five kKilomerres of the survey arca at Towrang, & aumbcer of sitcs have been
recorded (refer to Figure £.1.).79 These sites were registered as a result of some seven
archacologica. investigalions undertaken m the surrounding Goulhum arca since 1080,
Most were associated with inltastructure projects, such as the installation ol the Moss
Valc ro Goulburn 132kV clectriciry Line by the Blecticiry Commission of NSW in 1989
and (he Sydney 1o Melboume Oplic Tibre Cable by Pacilic Power i 2999, the
developmert ol a crown road easement n 1990 aid improvements 1o the [Tume
Hichway interscetion of ‘l'owrang anc Carrick Roads in 2004 by the RI'A. Other sites
were fourd during a survey for a proposcd raral subdivision, These studics pravide a
view ol Aboriginal site 1ypes, Tocations, (requencies and distrutions thit have shaped

current understandings of the local archaeological record.

Site No. | Site Name Rcecorded Site Type

ST 60053 | Boxw Creek 'Tributary R. Walliag-ea, 1690 Open Carpsite

1 6 Uces | GO7 S. Mclante, 1939 Open Capsite

1 6 Ute7 | GOX S. Mclante, 1939 Open Capsite

1 6 0CaYy GOS: I'nwnang S. Mclante, 1939 Quzrry

A6 0CYs | MEL: Wintkardeng, Road Chsvles Dea'ir s, 1997 Tsolared Find

S 0cYS | MIZ2: Wintkardeng, Ruoad Chsvlos Dea'ir s, 1997 Tsolared Find

Ataaltrs | Gi7: Oshor s Cicek V. Zdrmonds, 19099 Qpen Carpste

ATLAULTS Wollendi'ly V. Zdrmonds, 19099 Qpen Cavps te

AL a0 | 1CHIT (Towrae Creck | [aage Syme, 2304 Qpen Cavps'te
Locale 0)

51-6-0351 | TC1-2 (Towraag Creck 1 - Laniee Syine, 2001 Open Caeps 1o
loeale )

SLa0352 | 1CH3 (Towrane Creek | laaze Syme, 7304 Open Carps'te
Locale 3)

51-6-0353 | TC14 (Towraag Creck 1 - Lance Syine, Z0u1 Isolated Find
l.ocale 4)

ST 6 U354 | 1CI S (Towranse Czek | Laaee Syme, 2304 Qpen Cavps'te
Loecale 5)

81-6-03535 | TCIPADI] [ance Syme, 2004 PAD
51-6-0356 | LAI A-chagological Herilzgs Surveys, Open Carps'le
2005
S1-6-035" | T.A2 A=chagolopical Tlerii:pa Survey-, Open Carpele
2005
AT 6035 | LAj A-chagolorical Herirs oe Surveys. Open Cavpste
2005

S1 6035 | 1.A4 Accbinzological Herirz g Surveys. Lsolared Find
2005

51-6-03¢60 | LAS Accticelogical Hentege Surveys., Open Caps.le
2005

Mg sile prescction aml conservalic, regislered sive co ondinates are not pravided in (his repo-t. Oaly
she gencral locations of shose closcs: o the study acen uze shown io Uigure 5.1.
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S1-6-0361 | LAS Azcbicelegical Hantege Sunveys, Open Caaps. o
2005

51-6-03¢2 | LA7 Archacological leritege Surveys, lsolated Find
2005

51-6-03¢5 | LAR A-chazelogical Heritzge Surveys, Open Carrpsle
200>

S 603 | Tiyees 1 Peiz=Tocal Aborisianl Fard [<olared Find
Coatci. 2006

1 60444 | Tiyees? Peizr Local Abocizianl Lacd Liolared Find
Coarern, 2006

Lable 5.1, Summary of previous.y recorded sites located withmm 5 kilometres of the
]‘ITL’)"-i(?‘I‘” SIIT\/C_’V arcy al Tl)\/\/THTIg.

[n 1989 Suc MeclIntyre recorded two open campsites and a quarry at Towrang (51-6-
0065, 51-6-0067 and 51-6-0069), The canpsite GO/ cangis.ed of two artefaces Tocated
m a marshy arca 20 melres [rom o dam and 28 meoes from Osbom’®s Creek. The
artefacts wese an aorange-brown silerete binvolar tlake blace and a large quartz core.
Ncarby, m a similar physical situation, another two artefacts were wdentificd as GO8,
These arlelacts meluded o dark grey broken blade from an unidentified malemial and a
cream chert blade. (505 is described as a large quarry site and wark (loor overlooking
‘I'owrang Creck. Sited on the castern bank of the creck. the site tacluded arteZzcts of
silerele quartz, iadumaled midstone and chert, witk both silerere and quart having been

quarried at this Tocation.

The following year, R, Wellington reeorded an open campsite zlong tae cast bank of
Boxer Creek. This sile containzi Nve grey silerele (Tokes, a silerete core and a guorts
(Take. The site 51-6-003% has since been destroyed. 1o 1997 Charles Dealing recorded
two isolated finds (quartz flakes) along Winfarthing Road, cach bemg 900 metres from
a waler course. (S1-6-0093 und 51-6-0095). Two years laler, Two campsites were
identilied »y Vanessa lidimonds (51-6-0113 and 51-6-0115). The site (7 Osbora’s
Creck was only a small site situated on a terrace 200 mctres from a watercourse. It
consisied of three anclacls; a silercle Take, a quartz core and o quartz Makg. The sile
WollondiZly River 1. however, was exlensive, conlaining over 200 mostly quartz
artetaces. Somge silerete and chert artetaces were also present. This site was locared 001 a

river terrace beside the Wollondilly River.,

FFour open campsites, an isolaled lind and a potential archaeo.ogical deposil were

recorded by Lance Symic in 200, The 1solered find was a white chert flake cxposcd on
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a terrace 10 metres [rom a creek (51-6-0353). Similarly the potential archaeological
deposit oceurred along the side of a creck (51-6-0355), At 1C1-1 Symce located 10
Makes or Maked picecs and 4 core (51-6-0350), Raw maienals included red, grey, white
and mottled silerete and a (ine grained hrown siliceous malterial. This site was i an
clevated position some 75 metres from ‘I'owrang Creek. 'I'C1-2 consisted of six tlakes
and a core siluated along the west bank of Taowrang Crock (51-6-0351), Again, the
materials present inciuded rec, grey and white siZerele as well as binded orange silerete.
Another scven artelacts were recorded at ‘I'C1-3, within 10 metres of ‘I'owrana Creck
(51-6-0352). Here, three silerete flakes, two silercte cores and two quartz flakes were
recorded. The colour of the silerele was red, while and moltled. Three silerele Takes,
quarts lTake, & quart blade and a silcrele core were identilied ar TC1-5 elevated on an
aceess road 70 metres from ‘lowrang Creck (51-640354). Lhe stonc material varied in

colour from red and grey (o while and nrotlled,

Then o 2003, six open cempsites and two isolated finds were recorded by
Archacological Hertage Surveys, The igolated inds, T.A4 und T.A7. were a quanv. llake
and a quarls core (51-6-0359 und $1-6-0362). The lluke occurred on (he eroded cast
bank ot Osbarn’s Creex and the core on a ridge sorac 100 metres cast o7 the ¢creck. No
dctails were located for the sice LAl (51-6-0356). Lhe open campsitc at LA2 (51-6-
0357) imcluded some 50 o 100 zrtefacts exposed on arise 30 metres west ol Osbom’s
Creek. Most ol these artelacts were silcrete and quartz (lakes and cores. At LA3 (51-6-
035%) 74 stonc acrefacts were visible. Lhese flakes, flaked picces, corcs and flaked
pebbles oceurred 0 the northern bank of Osborn’s Creck, Their raw muterial was
identilied as silerete, guarls, quartsite, chkerl and wIT. The open campsites LAY, LA6,
LAY were low density stone artcfact scateers. At LAS only twa quartz flakes were
cxposed along a minor ribulary of Oshorn’s Creck (51-6-0360), AL 1A 6. five silerele,
quarl7 and cher. [akes and Maked nicces were recorded 140 metres (rom the ereek (S1-
6-0351). LAR congisted of 2 unidentitied stane artetacts along a minot tributary of
Osborn’s Creck.

Twa isolated inds were recorded by the Pejar Local Aborigizal Land Council in 2006
(51 6 0443 and 51 6 0444). 'Lhar at 1iyces Lanc 1 is a small waste flakc and that at

Tiyees 2 15 a core, Bolh appear 1o be of red silerelc,
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Figure 4.1. ’reviously recerded sites withun 5k of the survey arca (For site protectior. and

consenvalion 1le leeaions preseed ave generall. (see also Figure 4.2).
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The Wider Areu.

For at .cast 20,000 ycars, Aboriginal pcople have occupicd the Sydncy Rcegion,
Archagcologicul exeavations al, for exarmale, Shaw'’s Creck KIT n the Blue Mourtairs,
and Burrill Lake on the south coast, provide the earliest evidence lor occupation a-
13,0008 years before present and 20,000BP respecrively.2” McDonald notes taat at
the time of occupetion of Burrill Take, the sea would have been some 16 kilomeures
(urther east from woday’s constline.”” Ac (ks tme it seems That occupalion ol many areas
including the Shoalhaven, Goulburn and llawarra rcgions was speradic and the
population fairly low, Attecnbrow argucs thar it was not until 5 000 years agoe thas
generally “an increasing and continued use of “sifes] hegar:, or was [requent enough

he archaeo.ogically visible” *

Ovwer the st 20 000 years, and particularly the last 5 000 10 8 000 vears, chaages in
stane ool types have been recarded as temporal markers. As argued by Kohen (1986)
theee was a motce intensive use of open campsites during the last 1,500 years and that
mosl sites, therelore, will dale 1o This Tale Bondaian period.” However, while Kohen's
clussifics sites as falling meo the laie Bonduaian period duc o, Tor exomple, 1he ubsence
of backed b.ades, McDonald sugecses that the absence of backed blades on tmany sites
1s a conscquence of small samplc size, rather than there bemng a real sbscace of backed
blades ns o temporal marzer.” Backed blades were not dentified during those surveys

discussed in this report.

Regional Models.
According to many regional nkklels o site types and distributzon, sites are niore likely
to occur alona ridaclines and both major and minor tributarics of rivers. lndeed,

permanenl wiater sources like the Wollondilly River or scasonally rehiable sources ke

22 McDora. ). 1992, drehaeslogical survey of the Rouse Hill Infrastructure Project /Stage 1) Works
clong Cuddues, Smalls and Sceond Ponds Crechs, Rowse Hill, NSW. For Rouse Hill Toirt Venlase. 1.7,

22 McDorald. 1. 2992 *The Archzzology of Angopkora Reserve Rock Shelzer”. Envivonmentol Herizaze
Memogreph Series No 1. Nalic il Parks and WWIEHIG Se-vice.

2 Attenbrow (198::169), in 1. MceDora'd. 1993, drchazological suivey of the Rowse Hill Tnfiustructure
Project (Swize 1) Works ulong Caddies, Amalls and Necond Ponds Creeks, Rowse Hill, NS 1 o= Rouse
Hil: Jaint Venture. .5,

2 MeDorac, ). 1992, dreaaeslogical survey of the Ronse Uil Infrasructive roject 1Stage 1) Works
ulorg, Coddics, Smally and Sceond Ponds Crecks, Roaxe: Hill, NSW. For Rease 27 Joias Venuare, .9,
11-12,

2 MebDoraiss, 11992, Archacolopical sarvey of the Rouse Nl Infeas rcire Project (Siage 1) Works
along Caddies, Smalls and Second Ponds Creels, Roise 11ill, NSW. Yor Rouse Hill Joirt Ventaze, p.12.

= -
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Osborn’s aad Towrang Creeks were necessary ot occupation to occus. Focussing on
the Southern ‘lablelands region, 1t 15 predicted thar sites will most often occeur acar
walgreourses, stch as rivers and crecks and on high ground neer waler, Tn addition 1o
the availability ol water in inlluencing the disisibution ol sites across Lhe landscape,
other factors which appear to be imporrant in site placcment are the proximity to a
diversicy of ceonomie resourees such as lood and Tithie materials and suitable Tendlorms

[or occupation Lo occur.

Whilc archacological cvidence may occur in various landforms and circumstances
across the Southem Tablelands, most siles are likely (o he associatesd with crecklines or
walervvays and occur in elevaled Hositions ahove waler. There is also a higher potential
for sites on nidges and low ridge rops. Ethnographic reports, McDonald notes, and
archacologica: resulls m various cegions across Ausicalia, mdicale thal open cempsiles
tend Lo be located in elevaled positions, iacluding knolls, Mat parts of hill slopes, high
crcek banks, and saddles.>® The density and complexity of archacoloaical sites will vary
according 1o permanence of waler, the landscape lype and proximily 1o lithie

TCSOUTCRS. T

[n their general predicrive rodel for the Southern Lablelands, Kocrtig and Lance arguc
(hat lurger mare dense sites will be (omnd on alluvial (Tats along major waler courses
and represent [ocal points of Aboriginal activity.<* Smaller sites they continue are lound
on undulating hills. Site Zrequency and size deercasce the further taeir distance from
waler and siles alse become fewer in number where ground 13 steeply sloping, like
hillsides or ridges. Accordirg to illery duCross, however, ridge tops are also thought

to have formed siamificant movement corridors.=?

26 MeDoralc. I 1992, Arefiaeclozical survev of the Rouse Hill Injrasructire Project (Stage 1) Worls
alorg Caddies, Smalls and Second Vonds Crechs, Rovse NElL NEW, For Ronse TE Joict Venlaee, pa1l.

27 1o MeDona.d Culural Heritage Management Pty Lic. 20020, Rouse Hill Tufiostructuee Project (Suge
30 Development Arcox 25, Mi, 22 and 2413, Second Ponds Creek Adrea Indigencus & Furopean Heriaze
Jssies. For RHI Pty Ltd. p..5.

2% Koeig, ML aad A Lance. 2986, LLéoriginal Resvivces Plonving Study for the City of Goulburn, NSW.
For Goulbrrn Cliy Coungi..

2% duCross ‘n Hag.und 16%6. 5.4.

>
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5.3.  Potential Site Typex.

Based on discussicmns with Aboriginal community representatives, previous lind-use
history, and previous stucics that indicate site types, their location, and dengity in
gimilar ¢nyironmental seteings, the sites most likely fo aceur throughout the study arca

are open camasiles and solated linds.

Open Campsires:

As the most common sile Tvpe in the wider uren, open campsiles appear 1o be the mosl
lixely Abvriginal site type that might occur in the survey area. Open arlelact scaers
may occur almoest anywhere thar indigenous people have travelled and arc associazed
wilh hunung or galhering  activilies, domestic cumps, or (ke manufaclure or
mainlenance ol stone wols. These siles would be likely 1o occur on maost lopograpaic
units, 0a high eround between creeks, on ridge tops and pacticularly along creek banks,
or at corflucnces of crecks. As such, 1o the present survey, stone artefacts i open

siluntions were considered 1he most likely site Ivpe 1o be idenlified.

Archacological cvidenee in open campsitcs or artcfact menufacturine sites usuvally
comsisls of stone erelael seadlers and somehimes hearths, exposed on and burted hencath
the ground surlzce. Neighbouring archaeological studies examined in this report suggest
that, in the Goulburn arca, such sitcs woulcd be small shallow surface scatters of stonc
ariclacts which do nol possess deeply sirzahied deposits. However, ¢ven in some
inslances where 1o surlace arlelacts ore visihle, dense arlelacl sites may occur heneath
the surfacc. In thc Goulburn arca, both surtacc and sub-surface sites would be
recognisasle by concentrations of flaked stone material, particularly red, grey and or

while silerete and quarls.

Lsolated Finds:

Tsolated Tinds are pencrully desenibed as single anelacls Tocaled more (han SO melres
[fom any otaer arielact. They can occur alinost anywhere i the landscape and may
represcrt the random: loss or del:herate abandonment of artcfacts, or the remains of
dispersed arlelact scatlers, Generally, arcas [urther Mrom water sourees sites would wend

lo have Tow arlelact numbers, wilh most being isolated arlzlacls.
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Quarries:

Quaarrics for stone appropriere for ool manufacture are likely o oceur ncar a source of
(h¢ raw malenal. Tor the arca bemg examined, this may have been the Towrang ereck
bed. The alluvial terraces ol the Wallondilly River, where line-grained siliceous and
volcanic rocks would have provided stoac with ecxecllent flaking qualitics, arc located
somg 5 kilomgetres 1o the north, While a silerewe quarcy sie was recorded by MeTnlyre
wilhin 2 kilomelres ol (he subject survey al Towrang, no oulerops ol silerete were Tound
in the survey arca. Aa abundance of scattered naturally occurring quastz, however, was

obscrved on the surface.

Scarred or Carved Trees:

Although not found 1n the specific survey area, 1n the wider Goulburn region, trees have
beer recorded which bear sears of woad removal for the manufac.ure of bowls, shicids,
spear Lthrowers and other waoaden artelacts. Scars meay also be the resull of making
tootholds in a tree to collcet foodstuffs or to facilicate the removal of bark. Unless a trec
is al leasl 150 years old, scarring is nol likely 10 be of Abaoriginal origin, Given fhe
extent of land clearimce that has occurred in the subjecl study aren, the polertial for

marcure scarred trees s considered to be low.

Middens:

No shell middeas have been recorded withir 5 kilometres ol the survey acea. Towrang
is not an arca in which shellfish arc abuncant, unlike coastal arcas. Miccens arc nsually
found on the coasl erc on the shorelines of esluaries, Takes and inland rivers, Sites along
dunes are typ:ically middens and open camps, with sparse scallering of archazological

macerial along the rideelines of the dunes.>?

Middens resull from scasonal camping and exploilation of cockles, oysters and other
shelltish. They are distinguishable trom a nztural shell layer swhete they include, for
cxammple, burnt shell, faunal remains, charcoal, hearth stones and/or stonc artefacts, The
durability of shell, like stone, gives L » belter probabilily of survival (han most other

remairns.

O MeCandle Calivral Henitzgs Ply Lic. 2003, Proposed Tourist Developrsnt o Anno Bay, Port
Stephens. (ndigerious Culrural Hlevifage Assessment. l'or Monin e Stephens. p.40.
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Middens will only De lound in association with major waler sources where there are
appropriatc conditions for shelltish habitasion. No such waser sources cxist within the

SUrvey arcil.

Rack Sheleer Sites:

‘The immediate survey arca contiins no rock overhangs or shelrers, nor are cthey
cormmon n the wider arca. T was therelore considered nol possible that painting and

engraving sites, or sheltered occupation deposits could be lound.

Ax¢ Grinding Grooves;

CGrround edge uxes or halchels were important traditional Aborigimal Lools. Axe grinding
erooves result trom the preparation or maintenance ot'the working cdec of a stone axc
or hercher, Grinding grooves are ofren 150 to 300 millimerres long by 50 ro 80
millimetres wice. They are usnally locased on suilable sandstone or conglomerate rock
plattorms around rock pools ar in creek beds where water is used to lacililale “he
erinding process, Grinding sites have not been recorded within 5 kilomctres of the
survey arca, No suilable surfaces lor axe grinding occur withia the survey aree. No such
sites were [ound during the present survey or have been previously recarded. While this
may be a reflection of the small size of the arca surveyed, the smzll outcrops of
sandstone noted by Syme rotes lhit along Towrang Creek were deseribed as boulders

rather than [Tal rocks and are not ol the Lype consistent wilth grinding groove sites.

Burials:

Tn the Goulburn grea burals are generally found n dry sofl sedimenls such as send or
alluvial silts, in the licllows ol trees or o racky slopes.*! Burials may also occur in
middens, rock shelters, or overhanas. Rock sheleer burials usually do not survive duc to
both ammal and humun disturbances, T'ree burnals, marked by scarring on the trees, arce
rare duc 1o logmmge and Tand clearance. Some people were cremaled on platlorms, aiso
often marked by scarred trees. Burials also occur within raised earth or stone mounds.
‘These graves were somcetimes lined svith erass and che deceased wrapped (n paperbark
pmior o bemmg placed i the grave. Successive Tnyers of grnss, bark anc carth were

placed over the deceased lorming a mound. Although lactors such as land clearance,

ToKoctlg, Moaml Al Lance, 1936, Aboriginel Kesowrces Plannitig Study for the City of Goullurn,

MO Lor Coulbrra City Council. p.20.

D
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erosion and acid soils recuce the chance ol burials surviving intact, bone is durable and
commonly survives o many covironments. No aave bura.s been reposted m the
mmediale arca =nd would be rare v the immediale arca, The terraim and soils in (he
study area are nol typical contexls in which burials night be expecied (o occur. Syme

notes that burial sitcs arc morc likely to occur w the norsh nearcr the mareins of the

Wollondilly River,?

Predictive Model.

Previous studics of site types, their locarion, and density in simuilar crvironmenral
seliimgs, indicate thal (he sites most lixely w oceur throughoul The survey area are open
campsites and isolated linds. The surrounding area contains several creeks and, hence, a
rclatively high number of smaller camps:ites sites. According to regional moedcels, if
present, archacological sites in the sludy arca would be small and less dense occurring
withinn 10 10 20 metres ol the portion ol Taowrang, Creek 1o the northwest. [solated linds

may occur further from the ereck.

Tike maost siles m (he arcan, arelacls That may be found in the survey area are likely (o
he predominantly red, geey and or white silcrete. Reinlorcing this, “he survey area s
located within 2 kilometres o the ‘L'owrang silercte source and contalns an aburcance

ol quarly scaliered across Lthe sile,

The subject survey crea also contains elevated around overlooking the watetr source and
surrornding landscape. While some archaco.ogists ike duCross have argucd that there
15« high Likelihoad lor arlelacts w occenr on ridgelines, according o Koeltig and Tance,
in the Goulburn region campsites are less Jikely 10 be (ound on ridges. [n apreement
with borh lines of thoughr, rideclines as major fravel routes or viewing platforms during
hunting arc legs likely w contain occupational cempsiles, The pogsibility of 1solacd

(s and general Ciscard rermains high as people moved across the Tandscape.

Archacological evidence 1if present in the survey egrca will refleet less permanent and
ransient oceunalion. The present survey area oceurs 2 kilomelres from M Towramy and
3 kilometres (rom the Wollondilly River, a major walercourse. These places are mare

lizely to have densc archacological site poteasial.

. . P ) . - . i ., . -
o Kayaadel Archizco ogical Scovices., 2005, Heme Nighvooy icrseciion (mprovements al Toverong and

Carrick Roods tnortti of Goulburny NSW. Lier RTA Lovitonazeata] Teckrole gy, .29,
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f. SITE SURVE'Y.

Site survey was carricd out on the 26" of Febrvary 2009. ‘I'he sudjcer arca was surveyed
by Dr, Lauise Steding and Mr Gerald Steding of Stedinger Associates Pty | td together
wilth local Aborigimal represenfatives Mr David Pope (Pggar T.ocal Aborigimal Tand
Council) and Mr Wally Bell (Buru Ngunawal Abariginal Corporation). A reportt lrom
the Pcjar Local Aboriginal Land Council expressing their interest in the land and che

proposed develonment are incluced us Appendix One of this report.

6.1. lield Methods and Survey Strategy.

The following archacoloaical investiaation iavolved a ficld survey of the speciticd
survey arca at Lot 1 (1094053%), lowrang. This survey was carried out on foot by the
archacologist, ance licld assislant and two representatives ol 1ae Tocal  Aboriginal
comnmunity. The designzled area measures 40 heclares. The survey ol the area was
egencrally carried out according to the following five landform units;

1, Basall. resource ridge:

)

Slapes:

. Forested arcas;

()

. High land (other than the basall resource ridge); and

n 0

. Low-lying land.

While walking over the survey area, exposures were inspected for artefacts and possible
worked (catures. Prancipal arcas of exposure were found aroimd the bases ol rees,
areas ol surlace erosion, along the hanks ol dams and the old clay-brick quarcy, sparse
erass cover and where erading had occurred. Larger rrees were cxam:ined for evidenee

of searring,

Maps vsed in this study include.

. Bungonia &828-11-N Tanoeraphic Map. Central Mapping Authority of NSW
(CMA), 1983, Secale 11 25 000.
. Towrang ¥X28-1-S Topographic Map. Cenrral Mapping Authority off NSW

(CMA), 19¥3. Scale 11 25 000.
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6.2. The Survey Area.
The survey arsa covers abaut 40 heclares at Lot 1 (Z094055), Towrang. [© consists ol
clevated land to the north descending to the west and south. This arca 1o the north
overlooks the surrounding landscape, As a low-lying landform, the northwest portion s
lixely 1o be an arca into ferporary waler sources drain. Tlere, u portion ol Towranyg
Creek car. be lound. No perimanent water source accuts in the survey area. Also in a
low lyirg arca, 7o the south two dems and a quarry for clay suitablce for brick making
have bueen excavaled. Another damn hus been oxcavated belween (he hills neur he

northerr: boundary.

Much of the survey arca has aeen cleared with small stands of tree surviving on hills (o
(he north, west and southwest. The area is now opea grazing land. This bushlond

however, appears to be secondary regarowth with little understorey.

No sendsione platforms, soulders or exposed rock [hces ocear i The survey amea.
Yellow-tan sandy soil occurs on the creek (laL to Lthe northwest, 1an-brown sail on the
slopcs and red soil upon the basalt resource arca. Roads run along the west and part cast

sides of (he properly.

6.3. Visibilizy.
Visibility was generally moderate to high during cthe survey. llowever, levels of

saposure veried according to landforra nnits and other variables,

Open campsites and isolated linds are unabtrusive and can be dillicull 1o laocate when
covered by vegetation. Effective survey coverage is an cstimere of the cxrent of geround
cxamingd taking inlo account constraints on site discovery such as vegeltation and soil
cover. [t is estimaled that about 50 percent ol the surlace area was examined during the

subjccr survey.

Muny arcas ol high visthilily existed, Tor example, where erosion aas occurred or where
recent distuebance has laken place in the lotr ol the excavation ol dams and the clay
quarry. On the basalt resource landform lirnited rainfall has resulted in relatively sparsc

ground cover with exposures. The recent. slashing ol grass has improved visibility. The
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same can be said ol the central slopes and hills 10 the north. [lere, however, surlace
eravels mtrocduced a high level of visual inferference. In particular, o lerge amount of
surface quarl7 lics across the slopes, This is 4 raw malenal with common conchoidal

[tactures that make it dillicull 1o identily artelacts in the absence ol secondary retouch.

Tow-lying arcas also conlmined palcked of surface pebbles, parlicularly fo the south, To
(he wesl the lighl yellow-tan sands of the creek allowed clear visibilily up 1o §0 percenl.
Whitle 1n tforested arcas sparsc arass cover occurs beneat trees, dense leaf and oree litter
has obscured much of the surface. Here, surface visibility was redaced to less than 30
pereent. Surlace visihility will have ulfected The chances ol Toculing archacologicul

evidence in more obscured areas.

6.4. Disturbance.

The survey arca has been variously discurbed from previous and current landuse, Most
of the area has been cleared Tor farming wse. Severil small dams have heen built and
land levelled (ar the erection ol a machinery shed. At the (ar south end ol the survey
arca, the lanc has been excavated for elay causing considerable cisturbance in the carly-
mid twentieth century. Other works that have caused ground disturbance 1o urcerlying
deposits include the excavation ol service wrenches lor telecommunications and
cleetricity cables, Lhe Lelstra cable lics along the western 2oundary following Liyces
lane. The eleciricity cable has been laid m the ereck Mal and 1ts “waming plastic’ s now
partially exposed due 1o erosion. In mare _evel areas or less sloping areas that have Heen
ploughed, artcfactial material that may have been present will have been both vertically
and horizontally displaced, On the hills and slopes, the downwerg movement of soits

will have displaced artelactual material 11 present.

6.5. Results and Discussion.

No previously unrccorded or recorded Aboriginal archacological sites were located
wilhin the specified survey arca. As indicaled 1n previous archacological sudies, the
must cormnen sites and their situations in the wider area are sma’l compsites near a
termporary water source and isolated finds on various landforms at various distanccs

though gencerally further from water,
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The lack ol Aboriginal sites may be a consequence ol a lack ol resources in the
un:ncdiate cnviromncent, such as sarcdstone outcrops suitable for ecinding purposcs, rock
sheliers suilable for occupation, permanent walet sources and (the varied lood resources
associaled with a riverine enviranment. Ins.ead, it is likely that people passed through
rather than camped in the arca as they rade their way to the richer resources of the
Wollondily River and the prominent Taadmark Mount Towrang, These [eatures would
exch have been o sigim hcant (ocus of hurmman activily i the region. Tn the survey area
the resources of Towrang Creck may have been exploited on a scasonal and transient

basis.

The lack ol siles may also be partially due 1o land clearance, grazing and other activities
during the ninctcenth and twenticth centurtes resulting in the buriel, displaccment
and/or destruction ol herilage sites. Takewsse, reduced surfage visibility may have
resulted in the lack ol Aboriginal sites being located. [1 is possible thal additional

Aboriginz] sites may have obscured by erass, soil and lcat cover.
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Photographs.
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Image 1. View trom the Bagzt hill
resource  eeross ke subject
lan¢scepe to the norfh Hoa.ndary,
FFucing north. Stadinga Avsociatos Ply
Ltd, File 4101.

Image 2. View (fom the Baset hill
resvaree  ecross  1lke  subject
lancsezpe o rac sourthwest.  Facing
souLawesl. Stecinger Aszsociates Pty
Lid, L:le 4103,

Image 3. View along lhe nottaer:
bourdary lence showing red soil
oxposurss ard  endrse prass
coveruge.,  lucimg wes.. Stedirger
Associaes Ty Tud, File 1104,

Image 4. View w0 Ibe DBasall il
resoiree from  the  approximate
cenwee of Lthe survey area.  lFucing
northeest.  Stedinger  Associctes Pty
Lid, 1-le 4110,
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Image 5. Riali: Detailed view of arousx!
cxposure ané sparse prass eoverage in the
rotacast porlion of the survey arcw. Stedinger
Associates Pty L:d. lile £109.

Tmage 6. Be ow: Rocky sirtace inhibir'ng view
ol possible aztefacts :n the southern portion of
ihe swvey drea. Tacing  wes..  S:ediager
Associales Py 1o, 1ale 2112

Image 7. I'xposed ground surface
0 the southeasl. |acing southeas.
fowards Cuzlewin Lanc. Siecinger
Associates Puy Lid, l'ile 4111.

Image 8. Sperse ground cover with
the muachinery shed 1 he
backeround. Facing sould. Siecinger
Assectates Puy Lid, U'ile 4113,

32

1153



Tiyeces Lanc, Towrang.

niTe CleTLe FTY 2T

Tmage 9. Sparse ground  cove
litlere¢. with slones in Cie sotthemn
pordon of the survey area. Facing
sovth southwest. 5 edinger Associares
My Ll File 2114,

Trnage 10, Small dam :n the central
socthemn portion ol the survey ared.
Facing casl. Siecinger Assocites Ply
LI, File 4115,

Image 11. The cley querry [or
brick-making =r the southern ¢xrent
ol the survey arcu. lacing soula.
Stedinge: Associeles Ty Tod, File 7 113,

Tmage 12, View along  the
sorthwest boundary of the survey
area with Tiyees Lane  the efL
Facing north norltwesr,  Slecinger
A~scerdtes Py LI, File 1116,
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Tmage 13, Path ot thc prodnsed
recess Toule leading from Tiyces
Lane (o the Basell Resuurce. A dam
‘e siuated 1o the Ieft, Fecing
southwest, Stedinger Asscciates Ty
—t¢, lice 4120.

Image 14. Low-.ying land o (he
west aloag 1he cousse ol Towreng
Creck. Facing  rorh. Sied'nge-
Associates Pty Zic. Filc 4125,

Tmage 15. View from tac norchwest
ceross Lhe survey acea Lo a stand of
iees in the wes., Facing  south.
S.ociazer Assoctatss My T, Filc 1128,

Image 16. A dewse steud ul eees
wirh little uncerstorey. [Located near
the centre of Lae survey ased. lFucing
soulll Stedinger Associates Piy Led.
1124129,

34

1155




Tiyeces Lanc, Towrang.

niTe CleTLe FTY 2T

Tmage 17, Vicw ol vi¢ grassland
across the higher ground to cic nore:
and northwes.. Taciag easl. Stedinger
Assocties Py Lid, L:le 4120,

Image 18. View from tic nore:
across a4 cumn Lowards he basall
rcsoiree hill,,  Facing  northeast.
S.ediager Associates Py Lid, Lile 4132,

Image 19. An open prassed slope
ruus elungside [he cewsel stand of
trecs.  Facing  south.  Siadivper
As~oc aws My Lid, Fle 4135,

Image 20, Dense tree aud leal Liver
covers et of the ground swrtzce
in forested arcas. [‘acing northeust.
S.edinger Assaciares Ty Tad, File 1136,
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7. CONCLUSIONS AND RECOMMIENDATIONS.

7.1.  Cultural and Archacological Significance.

Cullural Stenificance.

Sites of cultural significance arc thosc ther define Aboriginal valucs, provide Links with
the past and are a symbol ol Abongimal identity, They may be natural landscape

features or archaeological evicence ol past human activity.

Within the present survey arca there is no macrial evidence of aceupalion and
activities. In the wider area however, stone urlelact scotlers and isolated hinds represent
tanaiblc and meaningtul links with che lives of the community ancestors. As such the
local Aboriginal comumunity has intceest in the identification and prescevation of sites 1n
(he region. In arevious sile surveys of the wider area, the Pejar T.ocal Aborigimal T.and
Cauncil and other comianity representatives have indicated that open carmysites and
1solared fiads are constdered to be of cultural significance. Indeed, (a their idencification
ol 1solated Ninds as bemg signilicant, 1a¢ Pejar T.ocal Abaoriginal Taand Council agpears
to indicate that all Aboriginal objects or siles are considered 1o be sipnilicant by local
Aboriginz]l people. Many Aboriamnal sites have been destroved or disturbed with
inereasing quarrying, mfrastruciure arojeets and development in the acca, They are 'non

renev able’ in what is already o depleted herilege resource.

Archacolosical Significance.

Scienu fic or archacological signilicance refers 1o research potential of the anelaciual
material occurring wilhin a place or sile. Several criteria are commonly used by
consultants when asscssing the archacological significance of Aboriginal sites. l1hese
CriLeTig ares
e the powential ol a sie anc ils artelacts 1o provide inlormation on questions
rclevant to archacology and Aborieinal heritage (criterion: scientific),
e [he polential ol a site and 118 arelacts o provide information nol available Tom

other sources ot sites previously known (rom an area (¢riterion. rarity);

e The polental o7 a sile 1o provide an ¢xample ol a sile 1ype thal 18 nol alrcady
being conservec i a similar landscape in o the  general  area  (criterion:

representaiveness),
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¢ The intactness or statc of prescrvation of a stz¢ relative to other sites of the same
typc previously known from the arca (criterion: mtegrity), and
e  The iclusion ol the site within a complex ol the other siles thal may give (.
grcater potential for answering tescarch  questions  (criterion:  site  iner-
relatednesy)
The lack ol archacolagical sites in the specilic landscape 15 iiscIl valuable information
conlribuling to a view of 1he ocrcupalion ol siles in the Goulbum arsa and the movement

of Aboriginal people across the landscape.

7.2, Conclusions.

During (hig survey of The sroposed arca for he excavalion of a quarry and
implementation ol o revegewation program al Towrang, no Aboriginal archaeological
gites were tound within the survey arez and no previously recorded sites have been
registered by the NSW Department of Bnvironment and Climate Change. However,
dense ground cover may have obscured suriace arlelacls m some parls of the sumvey

area.

M1is concluded thal:
e The present archaeological survey indicates that Aboriginal heritage sites are not
likely to cxist ia che subjcet survey arca;
e Dense groud cover may have obscured archacological sites or wolaled wrielacts

in same parts ol'the survey area.

7.3.  Relevanr Legislation.
Lnder scetion 5(1) of she National Parks and Wildlife Act 1974 (as Amendx]), an
Aboriginel object is delined as

‘any deposit, objeer or marerial cvidenee (not being a hancicraft made for
salc) rclating to the Aborigmal habitation of the arca ther compriscs New
South Wales, being hebitauon belore ar cancurrent with (or bolh) the
occupation ol thal arca by persons ol non-Aboriginal  exiraciion, and
includes Aboriginal remains’.

‘I'he Nat:onal Parks and Wildlifc Act 1974 (as Amendced) states under scetion 90 that (:
18 llegal 1o knowingly desiroy, delace, or damage, or 10 xnowingly ¢ause or penmil. the

destruction or delacement ol or damape kr, an Aboriginal object or Aboriginal place in
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New South Wales without prior consent of the Director General of the NSW
Dcepartment of bBnvironment and Clumate Change (National Parks and Widlife

Servige). ¥

7.4.  Recommendations.

The Iollowing recommendations are based on discussions in this report, consul.ation
with the I'cjar Local Aboriginal Land Council rc other community represcrratives
(reler 1o Chapler 1), background rescarch, sile survey and stahwory requirements ol the

Naltional Purks & Wildlife Aci 1974, 1 is recommended Lhat:

e Aborigmzl hemiage sites shonld nol prevent the proposed  quarry and
revegetation program in the specilied survey area. No archaeological sites were
found durine the recent survey of the arce and no sites arc known o ¢ locazed

m the specilied study arga,

o No further archacological survey work for Aboriginal hertage sites s required
prior 1o The excavalion of the quarty and impiegmentation ol the revegelalion

program.

e Scciion 91 of the NPW Acl 1974 requires That the accidental discovery ol
Aboriginz] relics should be reporied 1o the Direclor-General of the NSW
Dcpartment of Environrment & Conscrvation (National Parks and Wilclife
Scerviee). As such, during any works in the arca surveved (he aceidental
discovery ol Aboriginal objects or sites should be reported immediately 1o the
Department of Environment & Climate Change (NPWS). Represenzatives of the
I .ocal Aboriginal communily should also be informed of any such discovery and

management strategies formulated and mplemented.

327 ke Laviroamensal Plerring und Assessmen: Act 1979, requites thy: caviroamenzal impecss arc
considered n land use plannng, irc udirg ‘mpacts or ‘ndigeraas and ron-irdigenous heritage.

The Aborigitel and Tezres S.eail Isuader Llesiage Prolee lon Acl 984, prolec.s arcas and/or objecty waick
zre ol senificarcs 1o Aborigiral peopc and wh'ch wie unider tieca. o7 dosuraction. A s gniflicart arce or
cozject s detized as cac thus is of sexiculn: lndortance fo Aborigina. people accordrg to Adoriginel
sradilian,
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e Although no Abor:einal archacological sites were found during the recent
survey of the arca or arc knowa to be located in the specified survey arca, during
any works i the survey arca, contractors and project aersonnel should he
requested 10 wors with caution and intormec ol the requirements ou.lined in

Scetion 91 (1) of the NPW Act 1974,

Three copies ol this report should be lorwarded to:

Dcepartment of Enviromr.ent and Climate Change (NPWS)

Southern Aboriginal Heritage Unil

PO Box 2118

QUEANDEYAN,

NSW 2620.

Onc copy of this report should be forwarded to the following organization:

Ms Delise Freeman

Pejar Local Ahoriginal Land Counctl
PO Box 289

GOULBURN

NSW 2580

7.5.  Independent Review.

The lindings und recommendations of (his survey and assessment will be incependently
reviewed by the NSW Department of Environment and Climate Change and rclevant
Aborigini] community. Formal approval for al. actions outlined should be sought from
(he relevant authorily prior (o the commencement ol works. Aulomalic approva. ol the

management recommendations statec anove should not be assurmied.
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APPENDICES.
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| resfar t6 your tax dabed 19 February 2008 regarding an archasobogicsl
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2. Advertisement.

TOWRANG ARCHAEOLOGICAL |
SURVEY NOTIFICATION
In  acocordance  with  the Anterim Gammunlw
Consultation Reguirements by DECC, we would
like ta notify any interssted partiss of a pmﬂrﬂsed
archaeolagical survery for Aboriginal SI‘IZE!S on Lot 1,
DP1094055, Tiyces Lane, Towrand. A dquarry is
proposed for develﬂpmem at this location. If vou
wish to be consulted about this project please
ragister your interest with Stedinger Assceictes Ply
Ltd by Friday 6th March 2009, Our contact details
are: PO Box 1206, CAMDEN, NSW 25?0 TEI
;-{02}455?' -2480 el 0408-649-484.
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TITLE TRIBUMAL

Application Information and
Extract from the Hegisrer of Wative Title Claims

Application Inforradon
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-
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Dat: xluise egiered om Reploger;  04,/07 2000
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m Transport
Our Ref: STHOS/00270/25626 Roads & Maritime

Contact Melissa Steep 4221 2771 M Services
Your Ref; DANIS0M 314

13 February 2017

Kaith Allen
Laterals Planning
keithi@laterals.com.au

Cc: council@goulburn.nsw.gov.au
cnovali@ncengineers.com.au

DEVELOPMENT APPLICATION DAJDO3IS0/1314 - LOT 1 DP 1024055, 288 TIYCES LANE,
GOULBURN, ARGYLE QUARRY

Dear Waith,

Roads and Maritime Services (RMS) refers to comrespondence from Claudia Novatl of Nowati
Consulting Engineers dated & February 2017 (refering to the attached concept deceleration lane
plans, Project no: 16039, DA, 02, dated 21/12/16) and correspondence from yoursell, dated &
February 2017 [refeming to the attached concept acceleration lane plans, Ref: 1315, dated B/2M17),
regarding the subject development application,

RMS has reviewad the information provided and notes the following:

* The developer proposes access to the subject development via a deceleration lane from
the Hume Highway, direct lo the development via a Right of Carriageway over adjoining Lot
2 DP 1094055 (see attached plan) and access from the development to the Hume Highway
via Tiyces Lane, to be facilitated by construction of an acceleration lane (see attached
plar).

s« The proposed access arrangements, supporied by a code of conduct for all heavy vehicle
drivers, restrict all heavy vehicle manoceuvres to/from the Hume Highway to left infeft out.

= RMS has reviewed the provided information and is generally satisfied that the proposed
deceleration and acceleration lanes can be consfructed, to AUSTROADS standards (for
light vehiclas) and ganerally in accordance with the altachad plans.

RMS will not object to the development application subject to the foliowing comments being
included in the conditions of development consent:

" Prior to the issulng of the construction cartificate, the developar must antar into a Works
Authorisation Deed (WAD) with the RMS for all works on the Hume Highway.

" Prior to any operations, the developer must provide a southbound left tum deceleration lana
on the Hume Highway, at the location shown in the attached plans. The decelerafion lane
must be designed as a sealed Rural Auxiliary Left Turn Treatment (AUL) in accordance with
Saction 8.2.3 of Austroads Guide o Road Design Part 4a: Unsignalised and Signalised
Intersections.

Roads & Marltime Services

Level 4, Southern Regional Office, 90 Croen Steeet, Wollongong MEW 2500 | PD Box 477 Wollongong Eest NEW 2520
T 02 4221 2460 | FO2 4221 2777 | www.rmsardees naw_gov.sy |
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Fricr lo any operations. the developer rnust prow ce a southaound laft turn acceleration lane
frorm Tivees Lane, unta tha Hume Hinkway, generally as shown in ins attacked concapl. The
accalaration lane mugl oe cesigned to comply with Auslrmads Guide hy Road Dasign Pan da:
Unzsignalised ang signalisad infersechont and ine relevant BRS Supplement far & design
speed af 110kmfh. for gkt vabhiclos.

Zuarny rucks mus! nol undertake Ay nobd lon movements between Tiyoes Lane arc the
Hums Highraray  Instead, all vebocles wishing toagit Tivees Lane and ravel norlh miest do s
oy travaelhing 2outh along the Huome Highway ang undadaking a U-tum al the Scothere

Gou burp Imerchange Similerly, all heawy vehicles nohbound wizhing o enter the
developmant musl Iravel neh along the Heme Highway and undertake a L-lurn al 1he
mtershange =outh of Marmlan and enter via 112 decelerztion [ane. The devalopor rmoszl
implenenl ang en‘orcs 3 code of concucl for al drivers which requ ra heawy vehicles k2 use
Ihiiss reanles

Aocess arrangements loftom the Hume Highway ta Lol 2 OF 1024555 muast be maintaired

Al arcass 16 Lots 1 & 2 DP 1084055 must be via a "Right of Way" lagally cerbhied o tha Titdas
of the burdened lots priorto ar nooupation serlficale beng wsuad by way of 3 Section 358
Instrument under the Convayanong Acl, 1019,

Al pavement design on 1the Sate oad network mus! e i Accordance with Aostroads
cslandards. It should be notad that pavemeant investigations need to consider the
suitabillty of the axizling sheulder to accommodate new loadings and if necessary, tha
developer must upgrade the exizting shoulder.

Wkere ragquired the devalopor rust upgraded/provided Fghyng in acoprdane wilh At ahan
Slardard ASMNEZ1 1558

Any new sarvces or rmodificalions 1o exisficg senvices associated with this develapment
applicaton thal invalve wolkss on, over of ander the Home Highway musl be ncoposated into,
and managed under he Works Author sation Daad for the project. Mote: | is the develoosrs
responsibilily b daennly thase works 10 BM3S project manager

Al roadworks, traffic comtral facilities and pther worhs associated with this developmens,
including amy modilicalions regquires o mect RMS siandards. will be at no cost iz BMS Al
wa'ks Musl be compleied prcr to accuoation.

All roadworks and traflic control {acihliez must b urdertaken by a pre-quaticed contractor A
unpry of sra-guatiicd cortractose caq be found on the RS wehsite at:

Fite fentin. 1A mew . g o awidoing besines swil husilendarseontract siprequalihcdesn tractors . himil

RS wall b axerclsing s powers under Section 64 of the Roads Acl, 1993 10 merome the
rcads authority for warks on the Hume Highway Given this, Seclion 138 cansan uncer Lhe
Rogds &gt 1993 musl as obtaired rom 1he RS pror to construction.

Mota: |l s reguesied that the consen authority advise the azplizant that condiians al
develazmen consent do nol guarantes RS fnal coaserd fo The sgesific road wai raffiz
contral 1aciliies and clvar sirusturas and woks o0 the clagsified road netwers Inthis regard,
pricir & undartakong any 2uch wark, the appl-cant is required 1o submit detailed deson plans
and all relevant additicnal informeasion prior 1o commencng work en the Ztate reac newaork.
Tha devalpper will naed Lo pay all EMS feas and charges asgociated with works  In the first
inslanca, o progress the post cansent precess, the applicant should email the conditions of
develzpment consent to: WAD southsrni@rms. nsw. gov.au

Twa cevalopar must apply for, are oblain g Foad Qocupaney Lirenae (ROL] Trorm the RS
Traffic Operaticrs LRt (TOW ' priar to gommanoing roadwerks on & Slate Boad ar aay other
wizrtis that impacd a lraval lang uf a Slate Boad o impact the opsration ot trattic sigrzls on

Roads & Maritime Services

Lewsal 4, Eoalhern Ragional Ofca. 00 Cromn Streel, Wallonganr HEW 3500 | PO Box 477 wallangong East NS 2020
TO2 4521 2480 | FUZ2 42271 2077 | wdrs rngeryl cas.n EwW g .U |
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any road. The application will require a Traffic Managemaeant Plan (TMF) to be prepared by a
parson who s certified to prepare Traffic Control Plans, Should the TMP reguire a reduction
of the spaad limit, a Spead Zone Authorsation will alse be required from the TOLL. The
developer must submit the ROL application 10 business days prior o commencing work. I
should be noted that receiving an approval for the ROL within this 10 business day period is
dependent upon RMS receiving an accurate and compliant TMP.

Motes: An approved ROL does not constitute an approval 1o commence works until an
authorisation latter for the works has bean issued by RMS Project Manager.

Conditions of development consent relating to road work, traffic control facilities and other
structures on the classified road network contrary to those outlined above are unlikely 1o receive
RMS consent under the Roads Act, 1993,

RMS highlights that in determining the application under Part 4 of the Envirenmental Planning and
Assesament Act, 1979, it is the consent authority's responsibility to consider the environmental
impacts of any road works which are anciliary to the development. This includes any works which
form part of the proposal and/or any warks which are deemed necessary 1o include as
requirements in the conditions of deveiopment consent. Depanding on the level of enviranmental
assessment undertaken to date and nature of the works, the consent authority may require the
developer to undertake further envirenmental assessment for any ancillary road works.

Upon determination of this matter, it would be appreciated If Council could email a copy of the
Motica of Determination to RMS via development. southern@rms_nsw.gov.au.

Yours faithfully,

ol

Chriz Millet
A/Network & Safety Manager
Network Managament, Southern Region

Roads & Maritime Services

Leval 4, Sowthern Regional Cffice, 80 Crown Sirest, Wallongong NEW 2500 | PO Bex 477 Wallongeng East MSW 2520
TO2 4221 2460 | FO2 4221 2777 | weww. rmservices. nsw.gov.ay |
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e

S. Water supply matters incorporating:
a. Water Supply Review by Hydroilex.
b. WAL 35518 - Edition 3 - 50M 20/3/2015.
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NEY SOUTIH WALES T
Wal 35514
CERTIFICATE OF TITLE SA
VWATER WAt AGEMENT ACT, anon 3 205302015

SFETIRITATE ALCTIMENTIT AT SO

2DG2-Z4-REKG

Thia cedficate is issued urder s3TE of the Wake Managemanl &ol, 2000 lIIIII-III

WaRM LIRS HOTE: IMFORMATZON CH O CTHLIE HERLISTEE 1% Mol SOARLHTIED i
TENURE TiP3: ZC0TIMULMNG
LULECEE |53,
AﬁééLE GEAVEL & COMZREETE PTY LIMITED (R AARGZTAR]

ENCTMEERNCES

1. SETRITY INTERESTS “H THE WATEER BENTITLEMEMT RERPLACED EBY THIS RIOCESS
LIZEMZE THAT WERE REZISTZEED OF ZAPRALE Gr BEING EESIZTIERED WITH LEBI OR
E8IC BEFQRE THE DOMEENCEMENT DATE CF THIS LICENCE 12/10,4012 MAY ER
REZCEDED X THIZ LITEHCE WITHIN TAREE YEMRE FROM THE JCMEEMTEMENT DATE .
FEE MITES,

2. TeRM TRAMSFZR: MIL

ACTESS LICEWMTE DETAILS

CATEGORY: AIIFER

SHARE COMPOMENT
SHERE - G50 UHITS
rlETER SXTA2E - GOULEURN PRACTUEREES D0 SEOSONDHATER SOUETE
rli&TEE SHARIMZ PLAM - GREATEE KETAIPZLITAN REGIIN SRIIMDWATEER SOURIES

EXTRACT ISR COMPCMERT:
TIMES/RATZSSCIRCTMSTANCES - SUBJECT TO TEE ZOMDITIOME OF THE WATER
ACCESS LICEHZE
EXTIACTION FEOM - ROUTTER
EXTR=CTION EC0ME - WhGLE WATER SCU0RIE

COMIMAEVEDR WIORES :
HCRY LEPROVAL WUMBZEH (=) - 100C5H117495%
TMTERESTATE TAazHIKT A0HE - MTL

FH T CERTICI A L5 hD T B30 1 AESYY B En ol IRIPROAC ST 4 KEAL PRCFER 1 85 1

[ =

COFRTTIONS

LTICZNCE CONDITIONS PORM A PART OF TEIS LICEWCE AND APFECT THT SHARE
AND EXTRAOTION CoMPONENIS. CONDITIOH STATEZMENTS aARE AVAILABLE PRI
THE HSH CFFICE OF WATER (NOMW! .

Y AR [T s

MOTRE
E WATIER LITENCE IWFIRMATION JHEET IS avaAITABRLE FRCOM THE HEK OFFICE OF
FaTer [(How: AND SHoULD BE REFERRED T95 1IN JWTERPRETING THIS LICEMCE.
How WEGSITE Wi, WATER. M3W . 20V _AD, PHINZ 1p0f 332 -¢<, EMAIL
INEOEAET 2 SHMaWATER M5, S0V, AL

NoW BEEPEMEMCE WIMBEE: 1JAL1IZTGHG:EE

ENZ OF BASE 1 OQETTIHIZZ OWEE

1193
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EG}: 1W PAGE 2 "I
(AJ251865) . - I
MEW SOLUTTIH WALES *;”;‘;‘é
WAL
CERTIFICATE OF TITLE | __ —
WATER MANAGEMENT ACT, wrnin e 200315

« FETIFRCATE AL | DT T O

2DG2-24-F5KE

Thiz cartificate is issusd undér <BTE of twe Wallr Managemant Act, 2000, -“.III

MOTEE (CONTTHIIEL]

FR=VICTE WATER ACT LIJFNOE WIM2ER (51 LOFT20222-, lOBLS04204.

*x+h BN OF JEETIFZCATE  wavws

OF IMPRISCRMENT (5. 141 REAL PROPERTY ACT)

EAVY FINES

= DOLULD RESLILT IR |

¥ ATTEMPT TO ALTER THIS CERTIFICATE

5
LB

LT

| 1194
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itwé ' Department of
I‘iSﬁf | Primary Industries
Lemeer | Office of Water

Fita Ma: RO-OCHAAEN

Dear Siribdadam

Re: Water Access Licancs (WAL) Certiffcate of Title

Enclocad pleaze find & waler access licence (Wl ) Certiflcate of Title, This cerificate is a
valuabig legal document similar ta a Certificate of Title for land and should be slored in 3 safie
area with other lagal daawments.

The cartificate was gensrated rom information hekd in the WAL Register administered by Land
ard Property Infarmatien (LR on bahalf of the Mimster for Natural Rasourzas, Land and Walar,

This cerlificale has baen forwarded to you because you arg the nominated contacl person for

the WAL or youw hold a security interest (such as a morgage) in the WAL, If it last o
damaged, you can 2pply b Lart and Proparty Information for @ replacement carlifcats.

This centificale must ba prasented at the Land and Froperty Infenmation office (o regizler any
dealings [such ac transfer, mortgage, subdivision or cther changes to the WAL) on the WAL
Registar. The next ediien, or 3 new WAL Cerlificats, |s then izgued.

Up-te-date information or 3 WAL ¢an e abdained thraugh an online searmh of the WAL
Ragister at ary lime using the Land and Propsrty Information wabsile www Dl nsw.gov.au

Arditional infarmatlon is also available on the NSW Offices of Water (NOW) websile al
www. watar nsw.qov.ay. Some of the information and documents evailable on bhis websile
Imcdude:

Infarmation on all YWater Sharing Plens
A Guide ta tha sonvergion of water licences to water access htances and approvaks.
A Guids (o water access licences and cerilicates,

L ]
o Licensing and compliance inidmation.
Infevrnatian on secunty interesls and dealings, 2% well a5 a Register of Waler Approvals

and 2 numbar of registers praviding licensing and rading stalstics.
Copigs of Ihese documents san also be viewsad al Ihe local NOW offices,

Yours sincerely

Garry Hodson \h
Deputy Cammisslonsr, Water Regutation
NEW Departmeni of Frimaty industries. Offlce of Water

rrpar R 1 1 n::.n.-.gn:;-..: a
Leval 11 "0 valenlirs fwmioe, PARROATTA N3 2145 1 PORBOE 3730, PARRAMATTA NEWT J14)  aBM TR 149910 0F2

Tamplale Aaf, LPR 053, wamay 2019 —araien 1.0 1195



LANC 4MJ FROPEETY INFORMATION H3W - INTEGRATED TITLING SYSTEM

CERTIFICATES OF TITLE DELIVERED
on 237372015 9:33:48 AM

iw PETER MILLER
PC BoX 4
MITTRGONS 2575

Dmaling certificatets) of Title Lodging Party Reference Inveice
ARIZIIBES W WALZS51E * Na REFS Do7aTTl
WATLREGAZ

CERTIFICRTE(S) QF TITLE: 2

MIILTI FASE CERTIFIZRTE(S) QF TITLE: 1

Printed kv Eycang at EASAS2015 B:33:84E B 1196
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NEW SOTTH WalLlss T I R

(251008 | PAGE RV

- CERTIFICATE OF TITLE |"A-%518
IF WATER MANAGEMENT ACT. ao0a 3 3092018
R '.JJ.‘.-""I':'-";“'.I. i TETTIFIEYTE & ML P ine chils

EDG2-Z4-REKG

Tms cerlfemste 12 istuad wnder aBTE of 1Re Wakar hanagarren Aok, 2300, Iiu“ﬂmm

MOTES | COMTINIIED,

FEEVIOUE WATER ACT LICEHTE NJMLER(S): 10PTI02225, 10BLb01574.

*x+x  EMD OF CERTIF-OCRTE vewd
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(1551865 UDNOEERE

HE'i-'rr SGL—-T.H 1|-‘I'I|'I|||I.-ES TWALTTTLE LEFEERH"E
CERTIFICATE OF TITLE |WAW3%%2
wWATER MANAGEMENT ACT, 2000 2 200315

CERETIFCTE sl HEHTICATTI L0:E

LT T-OG-GVPK

Tha serlifssale = g=es under 5478 af 1he Waler Yamagemant &c;, 2000, |[I|INI|HI]]II]II]

WEFHING NZTE: INFORM&TZON O TIHIS RESISTERE IS MOT GURRANTEED

TEMUREE TYER: CTCANTINDINS

HO1DER (3!

ER&D LEIGH TMTERMATTOMAL PTY T2
I MIEANTES

1. TERNM TRANSFER: WIL

ACDERS TTORNCE JETRILS

ZATESCEY : ADULIFER

EHARAE CIMIDOHENT :
SHAEE - 30 LMITE
FATIZR BOTR2E - FCULAOEREN FEACTUEED ECGCE GRIUHMDWETER SOURCE
WATER SILARIMI FLAW - CZEEATEE METRCPOLITAN REGICON GRIUVHNDWATER SOUTRIER

ERTHACTICE ZOMPIRENT:
TIMES fwnrsi /CIRSMATANCES - SUBJECT TO THE CONDITICMS OF THE WATER
ATCESS LICENCE
EHTLEATTION FRoM - ARQUIFER
EHTLEATTION ZoME - WHOLE WATER JOURIE

MIMITATED LVORES
WORE AI'MROYAL KUMBERTZ: - LOWALLA2L5D, LOGAILS0ZO0
INTEESTATE TESGING ZOME - HIZL

COWDITICHS

LICSHTE TOWNZITIONS FoRxM A BARET OF THIS LICENCE ASD AFFEZCT THE SHREE
AITD ZETARC7I0N CZMEPIMENTS . COWNDITICZN STATEMENTS BRRE AVATILABRLE FROM
TAE M5¢d OFFICE OF WATEE MOW, .

NTES

& WATER LICZERCE INFOREMATION EXEET IS AVAILABLE FROM THE HSW SFFICE GF
WATER IHCW1 ANMD SHITLC 23 REFEERZD IC ZH IMTZEEFRETIMG THIS LICEHCE.
W WEDEITT VHR OWARTEE . RSW . 50V AL FHCOME 13500 333 1ag, EMATL
THEGREMATICORSWATEE  HaW , a0y _ B

W RZFERELRTE UM2ER: ZJ2All19c9z

sven  EHND OF ZEETIFICATE  *xar

1198
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i . il Depaﬂment l.'_]'f
ﬁ!‘*% Primary Industries
NSW | office of Water

Fila Mo: RO-DOXNAA0

Dear Sirkadam

Ro: Water Access Licanca (WAL } Cartificate of Title

Enclosed please find a walar access licenca (WAL) Certilicate of Title. This cantficale is 3
valuatds legal docwment similar lo 8 Cerificete of Tille far land and should be stored in o safe
arsa with olher legal documanis.

The cerificate was garewatad from information held in the WAL Reglstar administered by Land
and Propeny Informaton (LP1} on behalf af the Ministar for Matwral Resources, Land and Waler,

This certiiicate has been lorwarded to you beceuse yau are Ihe naminated contact persan for
tha WL or you held @ sesurily Imlarest (such as 2 mongage] i the Wal. e last ar
damaged, you tan apply e Land and Property Informaiion for & raplacemant certificate.

This cerificale must be presented at the Land and Propary Inlgrmiation oifice Lo registar any
deahrgs [such as ransfer, mortgege, subdivision or glher changes te the WAL) on the WAL
Reglster. The nexl adition, or a new WAL Certificate, is then issued.

Lip-lo-date information on 2 WAL can ba obtalned through an online ssarch af the WAL
Regisier &t any tima using the Land and Property Information wabsite www Ipi.nsw.gov.au

Additianal infarmation is alsa available on the NSW Office of Waler [NCW) website at
www waler.nsw.gov.ay, Some of the whumation and documents availabls on this wabets

inGhide:

Information on all vater Sharing Flans.

A Guide to the corvarsion of walar igeancas 1o water access icancas and approvals.
A Guide to water access Ncencas and certificates,

Licensing and complinnce infarmalon.
information on sacunty interests and dealings, as well as a Regisler of Water Approvals

and a number of regislsrs providing kcensing and tradng slatisbes.
Copigs of thase documents can alsd ba viewsd al 1he [aeal NOW offices.

Yours sincaraly

e 0 Nt o S
AP e TS o e
‘ ;% o~

Garry Hadson b

Deputy Commdssionsr, Watsr Ha&lihtlun
NSW Department of Pimary Industrles, Offlce of Water

el AL AW, S
Lavel 11, 10 Valgrding Avanue, PARFAMATTS MSW 2150 | PO BOX I7H), PARRAMATTA NSW Z150 | ABN T2 188 919072

Templata Ral: LP# Q3. Janggry 2814 = warsian 1.0 1199



LAND ANC PROPEETY IMFSRMATION NSW - IRTEGRATED TITLING SYSTEM

CERTIFICATES OF TITLE DELIVERED
ch 237372015 B:32:43 AM

1w FZTEE MILLEE
F BOX 4
MITTAZONG Z575

Dmaling Cartificate(s) of Title Lodging Party Eefersnce Invoice
AJTZE1E63 WS WAl 35518 - o REFS CSTE7YL
Mal3ia%qz

CERTIFICATE (&) QF TITLE: 2

MULTI P&EE CERTIFICZRTELE] OF TITLE: 1

Erinted by tyoung &l 2303,/2015 5:32:4B RM 1200
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& | o
NSW llrlﬁ:mﬂatlunparty

1 Prairee Albhert =d
Sydrey REE F000
PE 1300 Ohe 03w
ME. ZETER FRAKCIS MIiLFR Fen ifed Bz3a J457
Wnle o Ll nimw gt Ao
Foio =x d

EITTREIRG 2575

Datwe: 20/3/2015
FEGISTERATICH HOTICE

THE UHCERMENTZCHED LEALIMGIS: WERE REGISTERZDARLEIORNLD oM 207477015

CEAT..MS WUMPERS: AJ3d499s WY
RIZAIERE WE

LOCGHMEAT THVCICE HNIMEER: CH4LSTS

LoaDCZys DRETY RZTEZREHIE: 3O HEES

TITLE HmF=REMCEC: WA1355 08

bWBLISZ2

RFRGTLZT=2ME GENZIEAL
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Mot (eation complete Puge 1 ot'1

Ji¥t. | Department of
ﬁ‘-.s‘f% Primary Industries
e Office of Water

ARGYLE GRAVIL & COMCRETE FTY LIMITED
Py BN 9
MITTASOMNG MSW 2575

04 Fabruary 201%
Apphcation Né: Q1008731
Your et Wal3ss18

Dear Peter.

Application under the Water Managemant Act 2000
This lether 5 to nfarm vou that yeur application for a waker actess lkcence dealing hac bean granted.

The Hobice of Determination s attached. The Botice cemprises the details of kthe detanmination on the fran:
page angd attaches the conditigns thet will apply ta the relevant water acoess ligeenge onde the dealing 2
regisTered.

Please noke that the Sedling will anly be 1egally etfective ance it is rogistered on the Water Access Licenca
Reglster administered by Land and Property Information (LY. Be e Lhe responsibibity of the applicant ar
their agent to complets this step. Far further information regarding this step and applicable fees, you will
need to contact LEL on telaghens 02 9238 GRGE.

Eor further infarraatizn about this dateernination, plaase contact Richard Meares by email
Fichard. Meards@d pe-nsw. gay.au or by telephing

Your incerely

fﬁ"?‘a?‘r‘f: A e i
-rlf-u.-
W eng CCnRrs
Senlur Water Aegulation SHficer {South)

10 valenting Averue, Parramatta | PO BOX 3720 Parramatta NSW 2124
T (O R2ZET1ZTIT N F(O2) Eﬂ-j%'-'ogsd | v W Al mr-nd v, g au

httes fhachy dprtc e maan -'u,.-'rman.:I"‘nmnl [l 4.'1.]:-'2‘] I 5



D k t of . . .
%‘ Primary Industries Notice of Determination

sy | T2 OF WWater issued undar Walsr Matagament Act 2000

Application details

Application nurmber T1lCeavwl

Application conbach ARGYLFE GRAVEL ¢ ZIKCRETE FTY LAMIreD
B0 B 4
WITTLRSONS MSk =75

Determination

Applicatlon type Aesigr Eh@re CoMponent nabtween Watsr acoezd licences (s710)
Daterminakiom Grankted
Critw of detarminalion 04 Febodaty 2015
Reglsirallon explry dabe (4 Auguel 2015
Aggese Licancals) Sehedule 1

Attzchmwant instruz-tion JeCa_s

Determining officer

-
Signature L.-"?é‘.-i}‘-‘.‘:"l'.'r M e slend

Rk
Hpma Papne ConucrB

b delegaricn Erom the Minigeier far Wacer

Right of appeal _
If you are dissatisfied with this decision, ssction 3_53513 of the Water managameant At gives you the right 1o
aposal o tha Land amd Enviranmeantal Court within 28 days after the dale of determination.

Fgge 1 of4

1203



b Office of Waly Moter of Drlarmination Applicatlon number: D1008 71491

&rhedule 1 - Access licencais}

WAL numbar 15518

Referance numbed 10AL11TYER

Holder(s)

Hama(3) AoOYLE GRAVEL L CCWOHETE FTY LIMITRD

Access licance details

Waler sharing plan GCEEATEE METROPZLITAN REQICH AROUKDHATER IOURCES
Waler Saurce QOUILEITRHE FRACTURSC A2CH SASMOHATEE SCURCF.
Managament 2o0e wkole Waber Sourns
Lategory AGIIFER
Sharg comporisnt 51
Tanure typa Continuieo

Honalnated Works 15Kl 1796

Conditions 3

Eart &: Plan condliicnz

Nz plan condiziana spplivable

Part B: Other conditlons

Ko oTknr oondizoana appllcakble

Gsneral Hotes

AI1 Coadinlirn —- » #E1ET 3cwA§ad lizenge roquice wotpllanéd. A appeal ta che Iand asd Envlronm=nt
CieifT 3q4lnet A JESiEiun BO LAEORS Carrminp dund:Eiona @R 3 WATEr acced@ licencd can he made. CondiTiand
id=ntifimd wicny the Livob Tegeec 1Y n7n chome ShaT can b appeesled.

Dartaltn dealin@s 4ndl OLNET RALTEES relating k= thie wabep access l11C0EDCE oF 2 koldlng io this water
accene Lisenus faek kw veglasepwl Ln bhe Re2sds Amgister in aocordanes with assetloo 1A of khe Marer
Manegensns At Ferd. For infarmatiom ABGch bae hocens REQ-OTES. socract Lamd apd Peoperky 1REommst inn
[hELp! s fune. Zpi nEw, gv.aul.

Pape 2 4
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S Ofice of Watee - Matce of Determinahon Application number: T130873]

Schedule 1 - Aceeas licencels)

WAL numiner L

Felorence numbuer I0RLLLIAgEE

Hamels} AT - LRISH INTERNATICHAL PTY LT

Accass licenca details

Watar gharing plan GUEATER METRSMALITAEN RESLON GRIITHMOMATER SQJACES
Warer source 2LEURN ERACTURCD Rofk SROUNTHRTRR SCATRLE
Managemenl Zong Wanle Walab Saaculs
Caleqory ADUTYER
Zhare tormpanant a1
Tenura type CoAtlnning

Horninated Works 1WA 24950 ; 10 RALLOZ A0

Conditions

Far A: Plan conditions

¥o plan conditicns nopligable

Part B Other conditlons

Mo atker aandiilons coplicable

Osneral Notes

A1l cordlnlena oo a wetcoE aacess Licence cejlles crrpluance  An appeal Co Eae Land and Enviranment
Court agalnat o JRC1sLan La impops cesCaln comdieions gn A Waker Ar2EEE ligence con e mase. Eendib Lok
iAmn=df iad wicth rie Uizt Lebkwe B ars thude “hat 0&ML b= appealed.

Cartalp 4eaiings a-nd other patieed relating Zo chag wakdr mcread licenes or a holdlng io thile sezer
ACAEEE LlcEmcH resh b2 zegiecsred ia che hooeew Hogister 10 ACcordance with aectlom 7-R of knm Waker
Henasmiene Aoz ghed. Far arfamddcaon akoel The hormds Registei, Contack Leod ard Peoperty ImgoEnnt i 40
lheop: Feea 1pd pae, gras.adl .

Fopa I of &
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WS Oiffice of WMaler - Nolice of Ceterminatiol Application numkbsr T1008731

ENMD OF NOTICE

Fage A od 4
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NHOTIFICATION LEALE T3 SPACE (I FAR FOR LFY UTE

WHIBR MPAGERENT 02 B0 |

ELL AT TIWNE WG T S5 W BLOTN CASTALS |

PRIVACY HOFE: THE /waTeR MANAMEMENT AGT 2000 MITHORESES THE COLLECTION of THE INFORMATION AEQUNNE BY THIE FORm
Pk THE RFTARLITMMENT AND SlibTERkbelE OF THE HATER ACECESS LICEHEE MEGIITEN, THAT ACT Rl AR PR FUBLIC ACCFRS
TO THE LICEMNCE REGISTER AND FOR MINUSTERIAL MEFCLOSURAN OF (MFOMMAT ION CINTATNED 1N THE LA ENGE Rl dHT R

COOE DETAALS OF THE FERADH OR FIRM LOCHEINMG THIZ FORM ron RERISTRATION AT LFI
B SCOomENT 18] waMdE AOORESS CA MK, TFLFRAOMNE, AnD CLUSTOMER [IJ] REFEREMCE [0, GEALIMG
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HYDROILEX PTY LTD ABN 57 003 372 834

HYDROILEX GEOLOGICAL CONSULTANTS

38 GIBBS STREET, MIRANDA 2228  SYDNEY:  (02) 9540 1029

FAX:  (02) 9540 1002

Groundwater 5-7 WILLIAM STREET, MOLONG 2866:  (02) 6366 8877
338 JERRARA RD, MARULAN 2579

Environmental
Petroleum & Mineral Email johnlee@hydroilex.com.au
8 www.hydroilex.com.au
Geosciences Mobile 0428 401 280
Mr Peter Miller
PO Box 4
MITTAGONG.2575

Attention: Mr Peter Miller
Director, Argyle (NSW) Pty Limited

Re: Determination of Water Supply Requirements for Tiyces Lane Proposed Basalt Quarry
(Hydroilex Report HG16.1.4GO)

BACKGROUND

A review of the necessary water requirements to satisfy water needs for a 30,000 m* proposed
basalt quarry on Lot 1 DP 1094055, located at 63 Curlewin Lane Towrang 2580 has been
undertaken for a number of reasons, principally:

1. To determine what volume of the existing groundwater entitlement assigned to WAL35518
and should be eventually assigned for an ‘industrial’ purpose.

2. To clarify the necessary water requirements necessary for quarrying purposes.

3. To provide the necessary application process with NSW Office of Water (NOW) to endorse
the existing entitlement for the relevant purpose.

Reference is made to the various studies conducted by Hydroilex at the site, particularly in relation
to investigations for groundwater supply and securing of licenses during the period 2011 to 2012.

Hydproilex has been associated with the design of numerous water supply projects in the region, and
elsewhere in NSW for mining, agricultural and domestic supplies. We are most familiar with
procedures for legal, licensing and hydrogeological certification of groundwater supplies, and can
provide any necessary support in respect of the objectives being sought with Council.

WATER REQUIREMENTS FOR QUARRYING OPERATIONS

Water requirements are generally determined by the following factors where the rock material is
crushed on-site:

Competency of the material being crushed i.e. brittleness, composition.

Amount of dust generation. (e.g. limestone compared to basaltic and volcanic rock).
Size fraction of crushing.

Moisture content of the rock.

Wetting requirement for transportation.

Numbers of truck movements.

Road maintenance, road composition, road length.

Need for washing the product.

PRI R L=
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HYDROILEX

Table 1 summarises the necessary water required, at the time, when the studies were conducted by
SEEC in 2008.

Table 1. Summary of Water Requirements for Proposed Tiyces Lane Quarry (Reference '
SEEC Water Cycle Management Study, 2008)

TRUCK THROUGHPUT | ACCESS | DUST DUST SUPPRESSION TOTAL TOTAL
MOVEMENTS | Tonnes/annum | ROAD SUPRESSION | ON ACCESS ROAD REQUIRED | AVAILABLE
PER DAY tpa (m) AT CRUSHER ML ML
ML/yr ML/yr
14 60,000 260m | 3 L/tonne Determined on
+ basis of rainfall &
200m evapotranspiration
0.18 0.75-1.0 1.2 ML 50 ML

A review of other operations have been conducted within local and regional NSW, and it is
determined on a pro-rata basis for volume-comparison purposes that the estimated water
requirements are in the range of 2 to 5 ML/yr for a 60,000 tpa production operation. On that basis,
we recommend that 5 ML be assigned for ‘industrial” purposes out of the 50 ML assignment.

It has been proposed that potable water for the project is sourced by rainwater.

NSW OFFICE OF WATER REQUIREMENTS

The existing WAL 35518, having a share component of 50 units (50 ML) is currently linked to
production bores GW111826 & GW111827. These bores were drilled, tested and certified by
Hydroilex.

The existing WAL is currently assigned to a number of purposes (recreation, irrigation, stock, &
domestic). An application to assign a relatively small component of the WAL for ‘industrial’
purposes will be triggered by issue of the Development Approval for the proposed operation, being
processed as a ‘designated development’.

An application for a variation in water use with NOW for the proposed quarrying operation is a
simple matter of lodging an application, and may subsequently be issued simultaneously with
project approval.

SUMMARY
The following summarises the matters determined in this report:

e The project water demands for the project are easily catered for within the available
groundwater license entitlement, where it is recommended that 5 ML of the available 50
ML (i.e.10%) is assigned for the purpose of ‘industrial’ use.

e The assignment of (5 ML) for the appropriate purpose can be triggered by the issue of a
Project Approval, and endorsed by NOW by variation in water use.

2
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HYDROILEX

e The necessary application for variation of the usage purposes of WAL 35518 is a matter of
lodging an ‘Application for approval for water supply works, and/or water use’.

e We do not see the need for any specific groundwater level monitoring for the low volume of
water required for the project; there are no issues which would impact on other users, or
identified environmentally sensitive sites in the region.

e The operation will not necessitate any requirements for compliance with ‘aquifer
interference policy’, since the water supply aquifer is not in hydraulic communication with
the basalt material being proposed for quarrying.

e It is recommended that water assigned for ‘recreation’ purposes, be utilised for the
development of irrigation needs for vegetation barriers associated with development.

e Hydroilex can provide significant supporting documentation to support the
recommendations and advice provided in this review.

e

John Lee
Geoscientist

30.1.16
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T. NSW Office of Water advice 18/12/2015.
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On Friday 18 December, 2015 Richard Meares wrote:

Hi Peter,

To answer your earlier enquiry:

The access licences held by Argyle Gravel and Concrete Pty Limited are:
WAL 35518 for 50 units, linked to approval 10CA117967

WAL 37325 for 100 units, not currently linked to any approval.

The access licence(s) now held by Argyle arein the general category Aquifer. These
access licences may be utilised for any purpose and this may include the proposed
extraction of water supply for industrial purposes for the quarry. There are no current
restrictions in purpose with this category of access licence.

There are, however restrictions in purpose with the approval.

The approval 10CA117967 is currently held by Argyle Gravel and Concrete Pty Limited
and has purposes Recreation- Low security; Irrigation, Stock and Domestic listed on the
approval.

If the approval isto be used for the extraction of bore water for industrial purposes, you
can lodge an application for an amended approval, to amend the purpose of the
approval. The outcome of this step is that the approval will now include industrial
purposes on the approval in addition to the existing purposes.

The application for this processis attached. The fee for administration, advertising, and
basic assessment is $1286.30. If there are any other assessment requirements, additional
special assessment fees may apply.

You currently have an access licence linked to the approval and an access licence not
linked to any approval.

If you decide to link the WAL 37325 to the same approval, you will need to lodge a
separ ate do a separate dealing, called a change in Nominated Works, or 71W dealing.
(You will need to compl ete the section for 71W on the form).The outcome of this dealing
processis that WAL37325 will then be linked to approval 10CA117967.

The fee for the dealing processing chargesis $758.84.

A basic annual water service charge for an access licence is approximately $105 per

annum and then increases incrementally, depending on how many ML is held on the
access licence(s), and how much water is used in the water year.
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Please note that even though WAL 37325 is not linked to an approval, you will still need
to pay charges.

For further clarity on potential annual water charges for the different areas, | would
suggest you check the charges on the website site for groundwater management charges
at:

http: //www.water .nsw.gov.au/water -management/fees-and-charges

I hope this helps with your enquiry.
Regards

Richard Meares

Richard Meares | Water Regulation Officer

Hunter, Sydney & South Coast

Water Regulation Group

NSW Department of Primary Industries | Water

Level 11 | 10 Vaentine Avenue | Parramatta NSW 2150
Locked Bag 5123 | Parramatta NSW 2124

T: 028838 7527 | F: 02 8838 7554

E: richard.meares@dpi.nsw.gov.au

W: www.dpi.nsw.gov.au | www.water.nsw.gov.au
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U. Geos Ripability Assessment Revised Memorandum.
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Buloe 201, T 817 B 9925 6868
88 Alfred Stroet, 5128323 1112
Misang Point NEW 2061 E infomnaralgoas.com
Auncroiis WWWL TN Ereioeson . corm

MINING

MINERALS B
CONSULTANTS i
MINERALS EXPLORATION | INDUSTRIAL MINERALS | ENEROY RESOURCES | TENEMENTS MANAGEMENT
REVISED MEMORANDUM
SUBJECT Rippability Potential Assessment for Curlewin Lane

Basalt, Marian Vale.

DATE 1/03/2016
FROM: Alison Cole
TO Peter Miller

Rippability Assessment of two basalt cores, Curlewin Lane

Geos Mining has been asked to assess the rippability potential of basalt at Curlewin Lane proposed
quarry, Marian Vale, for the production of coarse aggregate. The assessment is based on the qualitive
and semiquantitive analysis of core from two diamond drillholes.

For this project the Rock Quality Designation (RQD) is considered to be a suitable way to assess the
potential rippability of the Curlewin Basalt as it reflects the number and frequency of natural joints and
breaks in the core.

RQD is a semi-quantitative measure of rock competency used in engineering geology assessment,
mainly for the purposes of tunneling and foundation work, to determine what reinforcement is
required. RQD is a method of evaluating of the joints, fractures and discontinuities of cored rock.

It is calculated by

RQD % = (sum of all ‘sound’ core pieces >10cm/ total length of the core run)*100

Only natural breaks in largely solid core are considered, for example joints, thin bedding partings, voids
due to dissolution.
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Values of <25%RQD are classified as very poor rock mass quality , Figure 1. In general a very poor rating
in RQD will indicate a high proportion of breaks which will correlate in general with good rippability
potential.

Mo R_QD‘J-': Rock quality
1 <25 Very poor
2 25-50 Foor
3 30-75 Fair
< 7590 good
3 20-100 Excellent

Figure 1 The correlation between RQD and rock mass quality (Deere 1968)

Rippability assessment prior to actual ground breaking is a semi-quantitative relative indication of the
ripping potential of the rock, and actual ground testing with a suitably rated bulldozer/digger should be
carried out to confirm the estimated ease of rippability.

NB. This RQD rating will not necessarily correlate with or reflect on the use of the rock as a source of
aggregate. Independent testing has confirmed the suitability of the material for this purpose.

The assessment of the Tertiary basalt at Curlewin Lane, Marian Vale has been carried out on two cores:
MVDDH®6 drilled in 2006 and Curlewin Basalt Core 2 drilled in 2008. The distance between the two
holes is approximately 60m, Table 1.

A third hole was drilled and the material used for aggregate testing and was not used for this
rippability assessment. Figure 2 shows the location of the drill holes.

MVDDH6 2006 761075 6150462 17.5
Curlewin Basalt Core2 (BH2) 2008 761014 6150447 17.3
Curlewin Basalt Core3 (BH3) 2008 761089 6150428 n/a

Table 1 Location details of the two cores from the Tertiary basalt (MGA94 zone 55)
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lacation of drill holes

Figure 2 Location of drill holes

The basalt is described as an olivine basalt, with an average 15% secondary minerals. Its mineral
composition is:

49% feldspar
21% pyroxene
9% olivine
6% magnetite, ilmenite
15% secondary minerals (clays and altered olivine)

The alteration producing the secondary minerals occurred around the time of the flow itself as surface
water affected the basalt and the material is present as interstitial patches in the groundmass.

The basalt shows evidence of slight superficial weathering along joints, indicated by limonitic coatings.
Trenching carried out during the initial exploration stages suggests the occurrence of weathered coarse
grained gabbro as dykes and veins in the basalt.

In this project a rippability potential assessment is given based on RQD and supported by a range of
geological factors observed in the core and aggregate sample. The factors include:

e Rock type: olivine basalt

e Grainsize: fine to medium grained, 0.1mm to 1.5mm

e Rockfabric:  crystalline, porphyritic, interlocked phenocrysts,tough

e Weathering: slight to moderate weathering is evident on joints

e Jointing/fracturing: very jointed throughout, a slight decrease in number with depth

e (Coatings: joint coatings are limonitic, <1mm on the majority, up to 5mm on vertical joints
e Ease of break: joints readily open and unhealed, or broken with hammer tap

e Calculated RQD from core: see separate section below
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The cores have high density fracturing and jointing in vertical & horizontal orientation, with greater
frequency of jointing in horizontal and low angle orientations. Joints are typically lightly coated with
orangey yellow limonite, and show tendency to open easily.

RQD Results

MVDDH6 was drilled in 2006 and logged (see Appendix 2 for the original lithology log). The second core
(Curlewin Basalt Core 2) was drilled in 2008 and not geologically logged at the time. Both drillholes
were vertical. Vertical orientation of the drilling is considered suitable for this rippability assessment.

The cores have been stored under cover in a shed with minimal disturbance and a comparison has
been made with the original core photos to confirm the integrity of the current measurements (i.e. no
further significant breaking of the core has occurred and the current measurements are
representative). See Appendix 1 for photos of MVDDH6, comparing the core condition from 2006 with
2015.

Results of the RQD measurements for the two cores are presented in Table 2 and Table 3.
In both cores the rock is rated as very poor quality for engineering purposes. The joints are generally
open and otherwise easily broken by a hand held hammer.

Typical joint coatings are less than 1mm thick on the horizontal and low angle joint facings. The coating
material is limonitic (iron oxide material). The joint spacing for the horizontal and low angle sets ranges
from approximately 1cm to 15cm.

It is thought that the jointing is the result of the cooling process when the lava was extruded. Vertical
joints are typical of the columnar pattern of cooled basalt flows. The horizontal jointing with the thin
coatings indicates that water travelled along the fracture faces but has not penetrated into the rock to
any significant extent.

Figure 3 Thin limonitic coating on joint facing, t\;pical for the horizontal and low angle joint sets
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Figure 4 Thicker weathering zone along vertical joints

The vertical joints are more weathered and open, Figure 4. The thickness of the weathered material is

slightly irregular, averaging 5mm. The vertical joint spacing is unknown at this stage.

In drillhole MVDDH®6 the RQD classification 1 is rated as very poor rock mass quality and is therefore
assessed as potentially rippable.

core diameter:

DATE: 8/10/15 | PROJECT:ARGYLE QUARRY 43mm MVDDH6 drilled 2006
From | To Recovery | , ' length pieces RQD
RUN | (m) (m) | drill (m) core>10cm (m) RQD | grade comments
1 0 2 2 0 1 overburden, not available
2 2.1 3 0.9 0 0 1
3 3 3.3 0.3 0 0 1
3 sets: nearly vertical fracture +
4 3.3 | 3.55 0.25 0 0 1 horizontal +angled
in general fracture spacing is
5 3.55| 5.55 2 0 0 1 increasing with depth
6 5.55 6.4 0.85 0 0 1
7 6.4 8.1 1.7 0 0 1
8 8.1 | 10.05 1.95 0 0 1
9 10.05 | 11.5 1.45 0 0 1
10 115 | 134 1.9 0 0 1
11 134 | 16.5 3.1 0.02 0.6 1 2 pieces 10cm each
12 16.5 | 19.25 2.75 0.01 0.4 1 1 piece
13 | 19.25| 20.5 1.25 0 0.0 1 into the underlying clay @~19.50m

Table 2 RQD for MVDDH6, October 2015

In general the jointing frequency decreases with depth, particularly at depths greater than 13m, but
the material still is classified as RQD grade 1 and is potentially rippable.
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PROJECT: ARGYLE

core diameter:

Curlewin basalt core 2 drilled

DATE: 8/10/15 QUARRY 50mm 2008
From Recovery total length pieces RQD Comments on core
RUN (m) | To(m) | drill (m) core>10cm (m) RQD grade pieces
1 0 1.9 1.9 0 0.0 1
2 1.9 2 0.1 0 0.0 1
3 2 2.99 0.99 0 0.0 1
4 3 3.93 0.93 0 0.0 1
5 4 4.97 0.97 0.023 2.5 1 10cm +13cm
6 5 5.94 0.94 0.052 5.4 1 15cm+24cm+13cm
7 6 6.96 0.96 0.01 1.1 1
8 7 7.97 0.97 0.01 1.0 1
9 8 8.99 0.99 0 0.0 1
10 9 9.99 0.99 0.023 23 1 13cm+10cm
11 10 11 1 0.01 1.0 1
12 11| 11.98 0.98 0.034 34 1 10cm+10cm+14cm
13 12 | 12.99 0.99 0.01 1.0 1
14 13| 13.98 0.98 0.023 23 1 10cm+13cm
15 14 | 14.97 0.97 0.037 3.8 1 12cm+15cm+10cm
16 15| 15.94 0.94 0.022 2.3 1 10cm+12cm
17 16 | 16.95 0.95 0.047 4.9 1 10cm+15cm+11lcm+1icm
18 17 | 17.93 0.93 0.023 2.5 1 13cm+10cm
19 18 | 18.93 0.93 0.032 34 1 10cm+12cm+10cm
20 19 19.9 0.9 0 0.0 1 into clay ~19.20m

Table 3 RQD for Curlewin Basalt Core 2, October 2015

In drillhole Curlewin Basalt Core 2 the RQD classification 1 is rated as very poor rock mass quality and is

therefore assessed as potentially rippable. Overall this core had fewer fractures than MVDDH6, and

the frequency further decreased at a depth of around 12m down core but the RQD grade remains poor

throughout.

Conclusions

Assessment of the RQD of the two drill cores from the proposed quarry at Curlewin Lane Marian Vale

indicates that the basalt has a very poor rock mass quality. There has been no significant

deterioration in the physical state of the core since it was drilled so the measurements taken are
representative. It is therefore considered that the basalt has high potential for extraction by ripping
throughout its full thickness as proposed, negating the need for any blasting.
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