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GLOSSARY

Aboriginal Heritage Management Plan (see Appendix G)
Annual Environmental Management Report

An area of potential archaeological deposit nominated by Paton (1992), to be
preserved from disturbance (see Figure 4.3)

An area of potential archaeological deposit nominated by Paton (1992), part
to be salvaged and part preserved (see Figure 4.3)

An area defined in the project approval where separate approval is required
from the DP&E for any vegetation clearing (see Figure 4.2)

Community Consultative Committee (see section 10.1)
Land required to be revegetated in accordance with the LRMP (see Figure 4.2)

Land where native vegetation is required to be conserved in perpetuity
(see Figure 2.3)

Department of Planning and Environment
Department of Primary Industries, Office of Water

Existing habitat corridor defined in the project approval with pre- requisites
for severance (see Figure 4.2)

Environmental Protection Authority (formerly Department of Environment
and Climate Change)

Landscape and Rehabilitation Management Plan (see Appendix D)

Habitat area defined in the project approval to be developed north of the
extraction area (see Figure 4.2)

Potential acid sulphate soil
Quarry Environmental Management Plan (this document)

An area of rehabilitation defined in the project approval and shown on
Figure 4.2

Virgin excavated natural material
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1 INTRODUCTION

1.1 BACKGROUND

Sand has been extracted from Cleary Bros sand quarry at Gerroa for over 50 years. The workings have
been authorised by a succession of development approvals. From 1990 to 2008, extraction was
undertaken in accordance with a development consent granted by the Land and Environment Court
followed by a further development consent granted by the Minister for Infrastructure and Planning in
2003. The Court consent has since expired and the Minister’s consent has been surrendered as a condition

of the current project approval.

On 2 September 2008 the Land and Environment Court granted project approval to Cleary Bros (Bombo)
Pty Ltd for “Extension and Continuation of Gerroa Sand Quarry”. A copy of the approval is included in

Appendix A.

Sand extraction by dredging on the property is licensed by the Environmental Protection Authority (EPA).
A copy of the Environmental Protection Licence is included in Appendix B.

The location of the property is shown on Figure 1-1. Details of the site are presented in Section 2.

1.2 PURPOSE OF THE QEMP

This quarry environmental management plan (QEMP) describes management procedures associated with
the Gerroa sand quarry relevant to managing the project’s impact on the environment and incorporates
matters required to be implemented or documented by the project approval. Its purpose is to be a
reference document for use by:

e C(Cleary Bros staff with responsibility for managing the operation and its environmental
performance;

e environmental auditors;

e regulatory bodies.

e the community consultative committee established in accordance with the project approval; and

e interested members of the public who may access the QEMP via the internet or in person.

For the QEMP to fulfil its purpose it needs to contain all information relevant to environmental
management of the sand quarry. Consequently the QEMP incorporates the various plans and other
documents specified in the project approval, either entirely or by summary of actionable items.

Table 1.1 lists the conditions of project approval requiring documentation to be prepared and indicates
the manner in which the requirements of those conditions have been incorporated in the QEMP.
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Figure 1-1 Locality Plan A 200m
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Table 1.1 Conditions requiring approved documentation
Condition Documentation Specified Consultation Required Location in QEMP
Schedule 3, Survey and mark the extraction boundaries | Qualified ecologist (to ensure | Section 4.1.1
Condition 1 and submit a survey plan adequate buffer - cond. 19)
& SOC* 17
Schedule 3, Noise Monitoring Program EPA Section 8.3
Condition 4
Schedule 3, Air Quality Monitoring Program EPA Section 8.4
Condition 7
Schedule 3, Water Management Plan, including: EPA and DPI-W Sections 6.4, 6.5, 6.6,
Condition 11 — Erosion and Sediment Control Plan; 8.5, 8.6,8.7,
— Surface Water Monitoring Program; Appendix C,
— Groundwater Monitoring Program; Appendix E  and
— Acid Sulfate Soils Management Plan; Appendix F
— strategy for placing high hydraulic
conductivity material in the pond
Schedule 3, Landscape and Rehabilitation Management | EPA Sections 6.7, 6.8, 6.9,
Condition 21 Plan 8.8, and
Appendix D
Schedule 3, Long Term Management Strategy EPA, Shoalhaven and Kiama | Section 6.10
Condition 26 Councils, DPI-W and the CCC
Schedule 3, Aboriginal Heritage Management Plan EPA and Aboriginal | Section 6.11 and
Condition 30 Communities Appendix G
Schedule 5, Environmental Management Plan EPA, Shoalhaven and Kiama | This QEMP
Condition 1 Councils
Schedule 5, Environmental Monitoring Program nil Section 8
Condition 2

*SOC = Statement of Commitment (see section 1.6 and Appendix A)

1.3 DOCUMENT CONTROL

1.3.1 Approval

The QEMP is to be submitted to the Department of Planning and Environment (DP&E) for approval. The

date of approval will be noted at the front of the document.

1.3.2 Distribution

Within one month of receipt of approval the QEMP is to be made available as follows:

e send copies to the EPA, Kiama Council and Shoalhaven Council;

e make the document available at the quarry;

e provide copies to members of the community consultative committee; and

e place a copy on Cleary Bros’ Gerroa quarry web site

Gerroa Sand Resource
Quarry Environmental Management Plan
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1.3.3 Amendment

The QEMP is a perpetual document, capable of being amended and updated as needed to take account
of changes occurring from time to time. Such updates will enable the operator to keep the document
relevant to changing circumstances including:

e the outcome of environmental monitoring and audits;

e any future modifications to the approval;

e periodic review and re-issue of the environment protection licence;

e modified practices based on market requirements or improved technology;

The QEMP may be amended at any time at Cleary Bros instigation or as requested by the DP&E. The
document is required to be reviewed following submission of each independent environmental audit to
the DP&E (see section 9.1) and if necessary, revised and re-issued. Any amendment must be approved by
the DP&E before it has effect. An amendment to the QEMP is to be consistent with the project approval
currently in force.

1.4 OBJECTIVES

The objectives of the QEMP are as follows:

e present the environmental management plan for the sand quarry extension;

e detail practices, procedures, work methods and other requirements necessary for the operation
to achieve environmental goals specified by the development approval and environment
protection licence; and

e include within a single document, all of the regulatory environmental requirements for operating
the site.

Requirements for the environmental management plan are included in Condition 1 of Schedule 5 of the
project approval, as follows:

a) be submitted to the Director-General within 6 months of the date of this approval;

b) be prepared in consultation with the Relevant Agencies;

c) provide the strategic context for environmental management of the project;

d) identify the statutory requirements that apply to the project;

e) describe in general how the environmental performance of the project would be monitored
and managed;

f) describe the procedures that would be implemented to:

g) keep the local community and relevant agencies informed about the construction,
operation and environmental performance of the project;

h) receive, handle, respond to, and record complaints;

i) resolve any disputes that may arise during the life of the project;

i) respond to any non-compliance;

k) manage cumulative impacts; and

I) respond to emergencies; and

m) describe the role, responsibility, authority, and accountability of the key personnel involved in the
environmental management of the project.

The QEMP forms part of Cleary Bros Integrated Management System, certified to 1SO14001.
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1.5 SPECIALISTINVESTIGATIONS

Prior to the 2008 project approval being granted, a number of investigations were undertaken by
specialists to determine characteristics of the site and make predictions relevant to the sand extraction
operation. For the most part these investigations provided information for the application process.
Specialist reports listed below are included in the Gerroa Sand Resource, Proposed Extension
Environmental Assessment (Perram & Partners, October 2006). Any findings or recommendations
relevant to environmental management of the site have been incorporated into the management
procedures and work instructions referenced in Section 5 of this QEMP.

e Report on Geotechnical Assessment, Proposed Northern Extension of Gerroa Sand Quarry —
Douglas Partners, June 2006;

e Addendum to Report on Geotechnical Assessment, Proposed Northern Extension of Gerroa Sand
Quarry — Douglas Partners, September 2006;

e Report on Acid Sulphate Soil Management Plan, Proposed Northern Extension of Gerroa Sand
Quarry — Douglas Partners, June 2006;

e Blue Angle creek Flood Study, Sand mine Extension — Evans & Peck, September 2005;

e Overview of the Flora and Fauna, Cleary Bros (Bombo) Property at Gerroa - Kevin Mills &
Associates Pty Ltd, February 2005;

e Flora and Fauna Assessment, Extension of Cleary Bros (Bombo) Sand Quarry - Kevin Mills &
Associates Pty Ltd, October 2006;

e Gerroa Sand Mine Extension, Archaeological Subsurface Testing Program — Navin Officer Heritage
Consultants Pty Ltd, October 2006;

e Proposed Screen Planting, Extension of Sand Quarry, Seven Mile Beach Road, Gerroa - Kevin Mills
& Associates Pty Ltd, September 2006;

e Gerroa Sand Resource, Extension of Northern Extraction Area, Environmental Noise Impact
Assessment — Renzo Tonin and Associates Pty Ltd, September 2005; and

e Traffic Report, Gerroa Sand Resource — Masson Wilson Twiney, February 2001.

Specialist reports were also prepared for the Land and Environment Court prior to issue of the 2008
project approval. Information from those reports has been reviewed and incorporated into this QEMP
where appropriate.

1.6 PERFORMANCE REQUIREMENTS

Condition 1 of Schedule 2 of the project approval requires the proponent, Cleary Bros, to implement all
practicable measures to prevent or minimise any harm to the environment that may result from the
project.

Condition 2 of the same Schedule requires that the development be conducted generallyin
accordance with the following:

e environmental assessment (Perram & Partners 2006);
e statement of commitments; and
e conditions of approval;

with the conditions of approval taking precedence.
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A draft statement of commitments was included in the environmental assessment (EA). Following
exhibition of the EA, the Department of Planning requested Cleary Bros to consider submissions
received and prepare a revised statement of commitments. The revised statement of commitments
comprised the original draft plus additional commitments added in response to submissions. Further
minor additions to the statement of commitments were made during the court hearing. A copy of the
revised statement of commitments is included in the project approval in Appendix A.

In addition to specific requirements referred to in the development consent, site operations are to be
conducted in accordance with all relevant New South Wales legislation. New South Wales legislation
applicable to sand extraction at Gerroa includes:

e Protection of the Environment Operations Act, 1997;
e Environmental Planning and Assessment Act, 1979;
e Fisheries Management Act, 1994

e Local Government Act, 1993;

e Mines Inspection Act, 1901;

e National Parks and Wildlife Act, 1974;

e Noxious Weeds Act, 1993

e Work Health and Safety Act, 2011;

e Roads Act, 1993;

e Threatened Species Conservation Act, 1995;

e Waste Avoidance and Resource Recovery Act; 2001; and
e Water Management Act, 2000
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2 THESITE

2.1 PROPERTY DESCRIPTION

The land to which the project approval relates comprises all of Lot A DP 185785 and part of Lot 2 DP
1111012. The property is owned by Bridon Pty Ltd, a member of the Cleary Bros group of companies.

The remainder of the property which is not within the sand quarry operational area is a farm used for
turf farming and grazing. This land was formerly part of Foys Swamp and has been drained with several
drainage channels constructed across the land. The farmland on the property contains areas of remnant
and planted bushland.

The property has frontages to Crooked River Road and Beach Road and adjoins the South Coast Railway
on its western side.

2.2 SAND QUARRY OPERATIONAL AREA

The approved sand quarry operational area, including the extension, has a total area of about 27.5
hectares and is shown on Figure 2-1. This is referred to as the project site.

The limits of the approved extraction area for the quarry extension are shown on Figure 2-2. A full
scale copy of the survey plan from which the limits have been derived is available. The plan shows
the quarry extension to have an area of approximately 7.12 hectares with the following boundaries:

Boundary Identifying Features

East Towards the southern end, set back 5 metres from the Littoral Rainforest vegetation as
determined on site by an ecologist. Towards the northern end, set back approximately 8 metres
from the property boundary with Crooked River Road.

North Located within the cleared paddock where the paddock narrows approximately 110 metres south of the
property boundary.

West Set back 5 metres from the Swamp Sclerophyll Forest, as determined on site by an ecologist.

South The foreshore of the existing dredge pond.

Further extraction may also be undertaken from within the existing dredge pond.

2.3 CONSERVATIONAREA

The Conservation Area is defined in the project approval as the land shown on the surveyor’s plan in
Appendix 4 of the project approval. Figure 2-3 has been derived from the surveyor’s plan and shows
the Conservation Area. The Conservation Area is located outside the quarry operational area and includes
existing bushland, areas of the property to be planted in accordance with the project approval
(Compensatory Planting) and land that has been rehabilitated following earlier quarrying activities.
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Figure 2-1 Approved Operational Area
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Figure 2-2 Quarry Extension
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Figure 2-3 Conservation Area
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2.4 ENVIRONMENTAL PLANNING INSTRUMENTS

The project site lies across the local government boundary, being approximately one quarter in
Shoalhaven local government area and the remainder in Kiama.

The project approval granted by the Land and Environment Court under Part 3A of the EP&A Act is subject
to section 75R(3) of the Act, which provides that “Environmental planning instruments (other than State
environmental planning policies) do not apply to or in respect of an approved project”. The following
environmental planning instruments therefore do not apply to the project:

e City of Shoalhaven Local Environmental Plan, 1985;
e Kiama Local Environmental Plan, 1996; and
e lllawarra Regional Environmental Plan No 1 — 1986;

The following State Environmental Planning Instruments apply to part or all of the site:

e State Environmental Planning Policy (Infrastructure) 2007

e State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries)
2007;

e SEPP 44 — Koala habitat Protection; and

e SEPP 71 — Coastal Protection

SEPP 44 has application in Shoalhaven local government area but does not apply in Kiama. None of these
planning instruments contain provisions that would regulate the carrying out of an approved project.

2.5 ENVIRONMENT PROTECTION LICENCE

The EPA has issued licence No 4146 for the premises regulating its use as a dredging operation. The
licence is applicable for up to 100,000 cubic metres of material obtained or moved per annum.

A copy of the current licence is included in Appendix B.

2.6 ENVIRONMENTAL CHARACTERISTICS
2.6.1 Topography and Drainage

The sand resource is within the catchment of Blue Angle Creek, a tributary of the Crooked River
which occasionally discharges to the sea at Gerroa Beach. The land has an altitude ranging from less than
two to about six metres AHD. The highest area is a remnant sand dune parallel to Crooked River Road.
Much of the former dune within the site has been extracted and replaced with the dredge pond.

The sand extraction site is configured to drain to the dredge pond, with bunding to prevent inundation
by external floodwater from floods up to the 100-year ARI (average recurrence interval) event. Other
earthen bunds have been constructed to prevent views into the site from Crooked River Road and
to suppress noise propagation to residences south of Beach Road.

2.6.2 Geology and Soils

Douglas Partners investigated the remaining sand resource within the extraction area in 2006. The sand
resource comprises three units:

e afine grained, light coloured dune sand with no shells located generally at elevations above sea
level varying in thickness from about one to seven metres (Unit 1);
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e amore densely packed sand of variable grade and darker in colour with gravel and shells, located
immediately below the top layer and varying in thickness from four to eight metres (Unit 2);

e abase layer of dark grey, coarse and densely packed sand with included gravel, up to four metres
thick (Unit 4).

A layer of dark estuarine or lagoonal clay with high organic content up to 2.5 metres thick (Unit 3)
overlies the deepest sand resource. This clay layer tapers away to less than one metre thickness towards
the north eastern end of the extraction area.

The Douglas Partners report provides an assessment of resource volume and geotechnical constraints
to the proposed extraction. The report indicates that about 660,000 cubic metres of sand can be
readily extracted from the identified area. This estimate is based on removal of part of the Unit 3 clay
band to access the underlying deep Unit 4 sand wherever the clay band is less that one metre thick. If
the clay were to be removed at other locations where it is between one and two metres thick, it is
estimated a further 16,000 cubic metres of sand can be obtained. However some 22,000 cubic metres of
clay would have to be removed to obtain this additional sand.

During proceedings in the Land and Environment Court, design sections were produced enabling further
estimates to be made of the sand quantity using two methods (average end area and digital terrain
model). The estimated quantity of winnable sand using these models and allowing for removal of non-
product material was 921,000 tonnes and 957,800 tonnes respectively. These figures were submitted to
the Court and reported in the judgement (paragraph 23).

2.6.3 Climate

Climatic data has been collected from the site weather station since mid-2003 and is being
progressively collated by Cleary Bros. The nearest source of long term climactic information is Kiama
Bowling Club, approximately 17 kilometres north of the site.

Records have been kept from this recording station since 1897. Table 2.1 presents a summary of
significant data from Meteorological Station No 068038, Kiama Bowling Club.

Table 2.1 Temperature, rainfall, humidity and wind speed

Item J F Y] A M J J A S (0] N D Year
Temperature
Mean Daily Max. 25 249 ( 241 ( 22.1 (| 20.1 | 17.6 | 16.8 | 18.1 | 19.8 | 21.7 | 22.5 | 23.8 21.1
Temp. (oC)
Mean Daily Min. | 12 o 1 177 | 164 | 141|122 | 93 | 84 | 88 | 106 | 12.4 | 143 | 163 | 128
Temp. (oC)

Rainfall

Mean Monthly 111 | 119 | 145 | 132 | 121 | 126 | 876 | 77.4 | 75.2 | 86.7 | 86.8 | 94.4 | 1261
Rainfall (mm)

Mean No of 122|117 127|112 | 108 98 | 86 | 85 | 92 | 107 | 11 | 113 | 1276
Raindays
Humidity
Mean9amRel. | 72 | 74 | 71 | 69 | 70 | 65 | 63 | 59 | 60 | 64 | 68 | 70 | 66
Humidity (%)
Mean 3pmRel. | 0 | 20 | 67 | 67 | 65 | 58 | 58 | 55 | 58 | 63 | 65 | 66 | 63
Humidity (%)
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Item J F M A M J J A S (0) N D | Year

Wind
Mean 9am Wind 8.2 8.1 8 8.1 8 10 10.1 | 9.2 10 9.8 9.1 9.1 9
Speed (km/hr)

Mean 3pm Wind

Speed (km/hr) 10.8 | 10.7 | 10.3 | 9.1 8.5 9 9.6 (11.2|11.7 (108 | 113 | 11 10.3

Note: 1. Monthly rainfall entries rounded to three significant figures.
2. Data from meteorological station at Kiama Bowling Club.

Wind Data

Wind roses show predominance for north easterlies and south westerlies in spring and summer, with a
stronger influence of westerlies in winter

2.6.4 Hydrology

In September 2005 Evans and Peck Pty Ltd undertook a study of the effect of the sand mine extension
on flooding in the Blue Angle Creek catchment. The study concluded that Foys Swamp and Blue Angle
Creek, to the west of the site, act as a large storage area during floods. The effect of bunding the sand
quarry site marginally reduces the available flood storage area and is predicted to raise the external
flood level by 15 millimetres in the 100 year ARI (average recurrence interval) flood, compared to the
conditions existing in 2005. This minor change would notimpact on surrounding areas and is not sufficient
to cause changes in peak flows that would affect other areas or alter creek stability parameters.

The calculated flood height at the site for the 100 year ARI event is approximately 2.65 metres AHD.
Bunding has been specified to 3.2 metres AHD to provide a margin of freeboard.

2.6.5 Surrounding Land Use

The sand extraction area is part of a rural property with frontages to Crooked River Road and Beach
Road. Seven Mile Beach National Park occupies the land to the east of the site between Crooked River
Road and the Pacific Ocean. To the immediate west of the extraction area is a band of native forest,
giving way to cleared farming paddocks that occupy the bulk of the property. Farming land extends
westwards about 1.5 kilometres to the South Coast Railway.

Blue Angle Creek generally flows north from the site, paralleling Crooked River Road for two kilometres
to the Crooked River. The land in this direction is largely undeveloped through to Gerroa village apart
from a sewage treatment plant constructed near the roadside.

The closest residences are located south of the site on the southern side of Beach Road near the site
entrance. The closest residence is approximately 90 metres from the entrance and 400 metres from
the main processing, stockpiling and loading area as shown on Figure 2-4. Other residences are located
north west of the site. Caravan parks are the closest development within Gerroa village.

2.6.6 Existing Noise Levels

In August 2005 Renzo Tonin & Associates measured existing ambient noise levels at residences and
other localities in the vicinity of the site, shown on Figure 2-4. The measured daytime Lago background
level and Laeq Noise levels are summarised in Table 2.2.
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Figure 2-4 Surrounding Land Use
Table 2.2 Measured Laso and Laeq Noise Levels
Monitoring Location Dist:::t:r:,rom LA90 Background LAeq Ambient
No 670 Beach Road 500 m south 39 51
No 11 Banggarai Street 750 m south west 36 54
Seven Mile Beach Holiday Park 1500 m north 43 59
Coralea property 850 m north west 39 41
National park picnic area 1 780 m north east 48 49
National park picnic area 2 710 m south east 46 48

2.6.7 Natural Vegetation and Fauna

In a detailed assessment of the project area dated October 2006 Kevin Mills & Associates

identified seven vegetation communities:

Littoral Rainforest — Endangered Ecological Community, small boomerang shaped area adjoining
the Blackbutt-Banksia Forest on the sand dune, about 0.9 hectares. Part will be removed by the
guarry extension and part protected;

Blackbutt-Banksia Forest — post-logging remnant growing on the sand dunes immediately north
of the 2006 dredge pond, about 1.7 hectares. To be removed during quarrying;

Bangalay Sand Forest — Endangered Ecological Community, a 1.6 hectare remnant occurs on partly
cleared land north of the Blackbutt-Banksia Forest. This disturbed community will be removed
during quarrying;

Swamp Sclerophyll Forest — Endangered Ecological Community, occurs on lower elevation land
immediately to the west of the quarry extension occupying over 43 hectares. This forest is
valuable fauna habitat and will be protected during sand quarrying;

Phragmites Reedland — part of the above Endangered Ecological Community, but separately listed
as it has a different form. Occurs at low elevation beside the main drainage channel and will be
protected during quarrying;

Miscellaneous Forest — a 0.3 hectare stand of planted native trees at the southern end of the
grassed paddock, planted about 1992 to form a visual screen for quarrying approved at that time.
Will be removed during quarrying;

Introduced Grassland — a grazing paddock extending from the planted screen to the northern end
of the property. Will be removed during quarrying.

Nominated areas of naturally vegetated land on the property including the Swamp Sclerophyll Forest

to the west of the extension area and a section of the Littoral Rainforest on the eastern side are to be

protected and conserved. These areas will not be disturbed during and after quarrying.

2.6.8 Revegetation

Previously planted native trees and shrubs are well established in the revegetation area around the

completed southern end of the dredge pond and on the bunding installed beside the dredge pond to

provide a visual screen from Crooked River Road. Vegetation planted on the noise bunding near the site
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office is also maturing. Further plantings have been undertaken in locations associated with the northerly
extension of the sand quarry as follows:

e screening planting along the Crooked River Road frontage beside the grassed paddock to be
quarried;

e an east-west fauna corridor from Crooked River Road to the main channel located immediately
north of the grassed paddock to be quarried (the Northern Corridor);

e other compensatory plantings and bushland regeneration and management at various locations
on the property as indicated in the project approval and described in the Landscape and
Rehabilitation Management Plan (see section 4.1.5)

2.6.9 Archaeology and Heritage

The site has been the subject of a number of investigations to determine the presence of Aboriginal
archaeological relics. The most recent subsurface study by Navin Officer, reported in October 2006,
examined the extension area including 51 test pits. Shell middens were recovered from 26 of the
pits and lithic items from five pits. The consultants concluded that the shell midden distribution is
sparse and spasmodic across the site with some higher concentrations on the western side.

A previously identified conservation area with dimensions 60 by 30 metres, known as Area A, will
continue to be preserved for archaeological values. This area is located within the section of Littoral
Rainforest which is also to be preserved.

Salvage excavations have been undertaken as required to recover artefact material before quarrying
proceeded, as described in the Aboriginal Cultural Heritage Management Plan (see section 4.1.7). A
Salvage Report will be prepared that will provide details of the salvage excavations undertaken at the site.

2.6.10 Access

The site access road joins with Beach Road about 200 metres west of the intersection with Crooked
River Road. This road system enables vehicles accessing the site to approach and leave from either
the north, south or west. Specific routes have been set down in the project approval for vehicles travelling
north beyond Gerroa or south into the Nowra area. The intersection of the access road with Beach Road
has been upgraded as part of the development for extending the sand quarry (see section 4.1.3).

2.7 PLANNINGAGREEMENT

Condition 16 in schedule 3 of the project approval requires Cleary Bros to enter a planning agreement
with the Minister that provides for:

i.  implementation of the Compensatory Planting shown in the plan in Appendix 3;
ii.  protection of the vegetation in the area shown in Appendix 4 (Conservation Area);
iii. identification by survey plan of the Conservation Area shown in the plan titled Vegetation
Conservation Area (shown conceptually in Appendix 4);
iv. implementation of the Landscape and Rehabilitation Management Plan for the site; and
V. insurance of the Conservation Area against the impact of fire or vandalism;

The planning agreement is to be registered on the title of the land.
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3 MANAGEMENT RESPONSIBILITY

3.1 ORGANISATION STRUCTURE

The chief executive officer of Cleary Bros (Bombo) Pty Ltd has ultimate responsibility for all operations
including sand extraction at Gerroa. The Gerroa Quarry Production Manager is responsible for day-to-day
operation of the quarry, reporting to the Divisional Manager Quarries. Figure 3-1 shows an organisational
chart for the company focussing on the line of responsibility for Gerroa sand resource.

When the Quarry Production Manager is absent for any significant length of time (holidays), an
acting manager is appointed to take responsibility for site operations.

The staff complement and line of responsibility for the quarry is as follows:

Head Office . Board of Directors;
. Chief Executive Officer:

Albion Park Quarry| e Divisional Manager Quarries

On site . Quarry Production Manager;
. Operational staff (2);
) Drivers (as required)

Environmental . Environmental Officer
Review

Cleary Bros’ Head Office supplies the Environmental Officer who reports to the Chief Executive Officer
via the company’s Development Manager. The name and contact details of the Environmental Officer
shall be notified to the DP&E, EPA, Kiama Council and Shoalhaven Council. Any change to the appointed
Environmental Officer shall be similarly notified (Schedule 5, condition 2A).

Board of Directors

Chief Executive Officer

Divisional Manager Client Relationship
Quarry and HSEQ Manager & Development
Maintenance Manager

ssmsmEmEmEn

Gerroa Quarry Environmental

Production Officer
Manager
Figure 3-1 Organisational Chart for the Gerroa Sand Resource
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3.2 ROLE RESPONSIBILITY AND AUTHORITY

Quarry personnel are multi-skilled, undertaking a number of tasks during the course of their work. The formal management roles of staff at various levels is
summarised in Table 3.1.

Table 3.1 Role, Responsibility and Authority
Task Chief Executive Officer Divisional Manager Quarries Quarry Manager Operational Staff Environmental Officer
Quarry Set objectives, provide broad | Assess future needs of the Provide input to long term Assist with minor Ensure that minor

Development

industry overview, review
detailed planning and
approval processes.

quarry, develop plans, obtain
approval, then coordinate and
oversee projects to achieve
overall objectives.

planning; undertake minor
construction projects.

construction projects as
required.

construction and development
projects are consistent with
approvals; monitor
development works for
environmental performance.

Sand Production

Review performance of the
quarry, assist Divisional
Manager Quarries in market
development.

Develop markets for sand;
overview operation of the
quarry to ensure production
objectives are achieved.

Plan and supervise quarry
operation on a daily and
longer term basis to produce
the required quantity and
quality of sand; operate
mechanical plant for maximum
efficiency

Undertake day to day
operational tasks as required

Environmental

Independently review

Approve the QEMP and any

Program work and take

Undertake work within

Review monitoring results and

issues arise.

meetings; ensure that an
adequate response is given
when issues are raised.

Management indicators of environmental | subsequent amendments; corrective action as required guidelines set down by the programs; consider and advise
performance, confirm ensure that environmental to maintain operations within | quarry production manager |the Quarry Manager and
compliance with objectives are understood; environmental objectives set | and in accordance with work | Development Manager of any
environmental objectives monitor quarry operation to down in this QEMP. Respond instructions. environmental issues relating
and approvals. confirm compliance to all incidents and complaints. to matters in the approval or

licence.

Community Assist or take the lead with | Assist the Quarry Manager as | Attend all community Attend all community

Liaison community relations if major | required consultative committee consultative committee

meetings; prepare agenda,
take minutes and distribute;
arrange for all issues to be
followed up.

Gerroa Sand Resource

Quarry Environmental Management Plan

Page 3-2




Cleary Bros (Bombo) Pty Ltd

Task Chief Executive Officer Divisional Manager Quarries Quarry Manager Operational Staff Environmental Officer
Induction and Ensure that an adequate Provide induction and training [ Attend training sessions Participate in staff induction
Training induction and training for all staff. Retain records of | conducted by the quarry and training to stress the

program is given to staff all training given. production manager; if importance of environmental
unsure about any aspect of | matters and observing
the work, ask the Quarry requirements of the QEMP.
Manager.
Complaints Review complaints register. Record details of any Confirm that complaints
Register Ensure procedures are complaints and investigate. register is up to date for
followed. Review effectiveness | Provide a response to every reporting purposes; follow up
of corrective action. Ensure complaint. Decide and complaints with
records are available for audit. | implement corrective action. environmental issues to see if
modifications to the QEMP or
additional training is required.
Monitoring Ensure that the monitoring Review monitoring results with Undertake or arrange for all
program is adequate and the Divisional Manager monitoring and audits to be
effectively implemented. Quarries. Initiate corrective completed according to the
Review all results with the and follow up action where schedule in this QEMP.
QPM. Initiate audits. needed. Arrange for Annual
Environmental Management
Report to be prepared.
Recording Ensure that an adequate Maintain records of quarry Review all monitoring, auditing
system of record keeping is operations, including and environmental reporting
being implemented. quantities of materials records for compliance.
received and dispatched and
all monitoring results.
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Task

Chief Executive Officer

Divisional Manager Quarries

Quarry Manager

Operational Staff

Environmental Officer

Emergency Action

Intervene at any time where
there is an unacceptable risk
to safety, or significant
environmental damage may
occur. Review procedures as
required. Ensure that any
reports of environmental
damage are forwarded to
appropriate authorities within
time frames specified in this
QEMP or the current EPL.

Take action at any time where
there is an unacceptable risk
to safety, or significant
environmental damage may
occur. Arrange remedial
measures to overcome the
emergency.

Advise the Quarry Manager
of any suspected risk to
safety, or any likelihood of
significant environmental
damage. Take action as
required to prevent
emergency situations arising.

Review and provide advice on
any reports of environmental

damage that are forwarded to
appropriate authorities.
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3.3 EMERGENCY CONTACT DETAILS

The phone number of the premises for business calls during operational hours is 02 4275 1000.

3.4 STAFF TRAINING

All staff employed at the site are trained in their responsibilities. The Gerroa Quarry Production Manager
provides training to any new operational staff. The Environmental Officer may assist to explain the
environmental basis for operational procedures. Refresher training is provided as required with a
maximum time between training of two years.
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4 PREPARATION FOR SAND MINING

4.1 PREPARATORY WORK

Preparatory work includes site activities to be undertaken either prior to sand mining operations moving
into particular parts of the extension area or at an early stage of sand extraction. Where actions are
specifically required by conditions of consent, the condition is referenced. The location of preparatory
works is shown on Figure 4-1.

4.1.1 Boundary Identification
(Schedule 3, condition 1)

The extension area approved for extraction in 2008 has been delineated and permanently marked
to aid in containing extraction within the approved limits. Figure 2-2 has been derived from the survey
plan prepared and submitted to the DP&E.

Painted steel star stakes are installed along the western, northern and part of the eastern sides of the
extraction area, as a permanent mark of the approved limit of extraction. The eastern boundary will be
fenced where it runs parallel with the Littoral Rainforest to be retained. The fence will comprise steel star
stakes with tensioned wire.

4.1.2 Flood Bund

Where the natural ground level surrounding the extraction and processing area is lower than 3.2
metres AHD, a bund is to be provided raising the level to this height. The purpose of the bund is to
prevent ingress of external floodwater resulting from a 100 year ARI (average recurrence interval)
storm. Approximately 250 metres of the boundary on the western side in the widest part of the
extraction area will require bunding in this manner, with a bund height up to about one metre.

The extraction area existing prior to the 2008 project approval is already bunded to 3.2 metres AHD or
higher. Part of the bunding is occupied by the access road from the processing area to the northern end
of the pond.

Where additional bunding is required it may be constructed using hard fill material, suitable for
extending the access road. Figure 4-1 illustrates the location of additional bunding required for the
extension area.

4.1.3 Access Road and Entry Upgrade
(Schedule 3, condition 33)

The existing road entry to the site from Beach Road has been upgraded to a “sealed Type BAL left turn
and sealed Type BAR right turn configuration, in accordance with the RTA Road Design Guide”. This
modification has been undertaken to comply with the project approval. The first 200 metres of the site
entrance road has also been sealed.

An existing unsealed access road leads from the site office to the northern end of the dredge pond.
This road has been progressively extended to the north. Where a flood bund is required and if suitable,
the road has been located on the bund. In other locations the existing sandy surface may be suitable
for the road or may require improvement with hard fill.
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Figure 4-1 Location of Preparatory Works — note refers to old monitoring station locations

Gerroa Sand Resource Page 4-2
Quarry Environmental Management Plan



Cleary Bros (Bombo) Pty Ltd

4.1.4 Erosion and Sediment Controls

Siltstop fencing using geotextile fabric or similar will be placed along the western boundary of the
quarry extension area wherever soil disturbance is likely to occur in establishing a flood bund or access
road. Details of these controls are shown in the Erosion and Sediment Control Plan (Appendix C).

4.1.5 Compensatory Planting and Visual Screen
(Schedule 3, conditions 17 to 20)

The project approval contains extensive requirements with regard to landscape management including
management of the Conservation Area. This is separate from the need to progressively rehabilitate land
disturbed by the project (such as the pond foreshore) and includes activities on the property beyond the
boundaries of the project site. Essentially there are three components to the work:

a) Protect nominated areas of existing vegetation and habitat on the property from further
disturbance;

b) Re-vegetate nominated areas of cleared farm land on the property to re-create bushland and
habitat (Compensatory Planting and visual screen); and

c) Manage the above nominated areas of the property to enhance and maintain bushland and
wildlife attributes.

A substantial proportion of the work is ongoing management and appropriately covered in section 6.9
of this QEMP, but there are certain aspects that may be considered preparatory works because particular
outcomes are required to be achieved in the short term. These priority works have now been completed,
and include:

e undertake works aimed at establishing a visual screen along the Crooked River Road frontage of
the sand mine extension. This included a combination of bund construction and planting which
was undertaken prior to excavating areas previously visible from the road and was commenced
by September 2009 - refer to statement of commitment 12 and condition 20(a);

e establish the “Northern Corridor?”

. This was a pre-requisite to severing the existing “East-West
Link?” - refer to condition 20(b). Criteria for determining successful establishment of the Northern
Corridor are presented in section 8.8 of this QEMP;

e densely plant Banksia Integrifolia along the five metre setback zone to the Littoral Rainforest,
which was completed by September 2009 - refer to condition 18;

e commence the “Compensatory Planting®’, which was undertaken by September 2009 — refer to

condition20(a); and

1 The “Northern Corridor” is defined in the Court conditions as the area shown stippled in Appendix 3 of those conditions
(see Appendix 1 of this QEMP, also see Figure 4-2)

2 The “East-West Link” is defined in the Court conditions as the area shown cross hatched in Appendix 3 of those conditions (see
Appendix 1 of this QEMP, also see Figure 4-2)

3 The location of the “Compensatory Planting” is defined in the Court conditions as areas marked 2A.1, 2A.2, 2A.3, 2B.1, 2B.2,
2C.1, 2C.2, 2D, 2E, 5C.1 shown in Appendix 3 of those conditions (see Appendix 1 of this QEMP, also see Figure 4-2)
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e ensure that at least 60% of additional planting in the “Southern Rehabilitation Area*®” and
Northern Corridor are representative of communities affected by the quarry extension, which was
achieved by September 2012 — refer to condition 17(b).

The location of the Compensatory Planting is identified on Figure 4-1. The location of defined habitat
corridors is shown on Figure 4-2.

Full details of planting requirements are included in the Landscape and Rehabilitation Management Plan
(LRMP) included as Appendix D of this QEMP. A summary of the requirements for re-planting in exotic
grassland areas (section 6 of the LRMP) is shown in Table 4.1. This table is included as a management
guide to the essential steps in the task. Reference should be made to the LRMP for more detail, including
species lists.

The LRMP anticipates that the majority of revegetation and enhancement activities will be completed by
the end of year eight (2016). For the remainder of the project the focus will be on management and
maintenance of the revegetating areas.

Table 4.1 Planting Protocols for Cleared Pasture

Activity Summary of Requirement

Sourcing plant material ~ Arrange for a nursery to obtain plant material of nominated species from the site or close by if
possible, and to propagate tube stock for the planting program

Species selection Select species for planting from the varieties nominated for the specific locality in sections 6 and 7
of the LRMP. Species nominated for the screen planting location include plants intended to
establish a cover of trees and shrubs as quickly as possible

Surface preparation Prepare the area to be planted by slashing/mowing followed by spot spraying to create bare
patches of about one metre diameter, or fully spray the locality

Habitat elements Lay out tree trunks, logs, debris from native vegetation clearing on the site prior to planting the
tubestock

Protection from grazing  Fence the planting area where this is necessary to keep farm animals out

Planting density Space trees and shrubs at no more than two-metre centres and in a random pattern as opposed to
straight lines or grids

Planting method Insert tubestock in the centre of each sprayed area in a suitably sized hole.
Include two slow release fertilizer tablets and a handful of water-holding crystals

Protection while young Install plant guards around each plant for protection against rabbits and swamp wallabies but do

not stake

Mulching Mulch the area around each planting using mulch obtained from native vegetation on the property
or nearby

Watering Water each tubestock at the time of planting and follow up at least once per week depending on
rainfall

Maintenance Proceed to implement ongoing maintenance protocols (see LRMP)

4.1.6 Fencing the Conservation Area

As specified in the Landscape and Rehabilitation Management Plan, the retained forest and planting
zones, which together comprise the Conservation Area, will be fenced wherever necessary to keep out
grazing animals.

4 The “Southern Rehabilitation Area” is defined in the Court conditions as areas marked 1.2, 1.3 and 2A.2 shown in Appendix 3
of those conditions (see Appendix 1 of this QEMP, also see Figure 4-2)
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Figure 4-2 Defined Areas
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Figure 4-3 Aboriginal Artefact Salvage Locations
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4.1.7 Archaeological Salvage Operations
(Schedule 3, condition 30)

The project application proposed that salvage of archaeological relics would take place from selected
locations prior to those locations being disturbed by sand mining. The Aboriginal Heritage Management
Plan prepared for the site proposes that salvage occur from the locations shown on Figure 4-3. Land
or vegetation disturbance for sand mining will not commence in any location identified for salvage until
the salvage field work in that location has been completed.

4.1.8 Additional Groundwater Monitoring Bores
(Schedule 3, condition 14)

An additional six monitoring bores were installed as recommended by Douglas Partners in the
environmental assessment (Perram & Partners 2006). These bores were installed in August 2007 following
receipt of the (now superseded) approval from the Minister for Planning and are designated 1/Aug07
to 6/Aug07. The bores were licensed by the Department of Water and Energy (bore registration
10BL602133) and are located as shown on Figure 8-1. Borehole MWO06(07) has now been
decommissioned, as approved by the DP&E.

As recommended by Douglas Partners a further three boreholes were installed in the Swamp Sclerophyll
Forest to the west of the quarry extension. These boreholes are necessary to comply with requirements
of the project approval to assess the hydraulic conductivity of sections of the foreshore as they are
completed and to monitor the groundwater level within the Swamp Sclerophyll Forest. The location of
these further bores is indicated on Figure 8-1, and are labelled MW1D, MW2B, and MW3C.

4.1.9 Additional Air Quality Monitoring Gauge

A further dust deposition gauge has been installed at the northern end of the property as shown on Figure
4-1 as dust gauge 3A.

The two existing gauges will remain in their current locations to give continuity of data from the southern
and central parts of the site. The location of all monitoring devices is shown on Figure 8-1.

4.1.10 Reversing Alarms

Statement of commitment No 30, adopted in response to community submissions states as follows:
Investigate and if practicable, install “clacker” reversing alarms on mobile plant within the sand quarry
site.

Cleary Bros has acted upon this commitment during sand mining works in the extension area by installing
“clacker” reversing alarms on the site loader and off road truck.

4.2 CONSTRUCTION ENVIRONMENTAL MANAGEMENT

Site construction activities have now been completed, and any further construction activities are expected
to be minimal. In the event of any further construction works, the following environmental management
controls will be implemented consistent with conditions of consent and as otherwise required to minimise
environmental impacts.
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4.2.1 Hours of Construction

Construction work is restricted to the following hours:

e Monday to Friday: 7:00 am to 6:00 pm
e Saturdays: 7:00 am to 1:00 pm
e Sundays & public holidays: No work

4.2.2 Construction Noise

The noisiest construction activities are bund wall construction, access track extension and entry road
intersection upgrading. These activities have been completed and construction activities are now
expected to be minimal. Any construction works are expected to have similar noise characteristics to
normal operations and should not result in any exceedence of noise criteria at the nearest residences.

4.2.3 Dust Control

Earthworks associated with construction or preparatory measures will be subject to standard dust
control practices for quarries. In particular:

e unsealed parts of the haulage route for material used in constructing the flood bund and extending
the internal access road will be kept moist;

e trucks bringing construction fill to the site will have covered loads;

e to minimise wind-blown dust, the flood bund will be stabilised with mulch and revegetated as
soon as practicable following completion of earthworks; and

4.2.4 Soil and Water

Erosion and sediment controls referred to in section 4.1.4 above have been installed prior to constructing
the flood bund or extending the access road to the north.

4.2.5 Revegetation

All areas disturbed by construction activities that will not be affected by ongoing operations were
revegetated as soon as practicable after construction earthworks were completed.

4.2.6 Fill Control

Fill materials imported to the site will consist of virgin excavated natural material or new construction
materials.

4.2.7 Flora and Fauna Protection

The Conservation Area will be protected from disturbance during preparatory work. There is no
requirement for vegetation clearing to occur during preparatory work that would not be required in
subsequent normal sand mining operations.
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5 SAND MINING OPERATIONS

As the QEMP is a public document, this section has been included for descriptive purposes to explain the
manner of normal operations on the site. There are no specific auditable requirements or processes
described. Figure 5-1 is a process flow diagram illustrating the manner in which sand is extracted from
the site and prepared for sale.

5.1 PREPARATION
5.1.1 Clearing

The sand extraction operation will proceed northwards in stages. Each clearing campaign provides about
20 metres of working space for sand extraction. The approved extraction area comprises woodland,
tall grassland and grazed paddock. Woodland areas are firstly logged for useable timber leaving the
undergrowth, lesser valued timber and grass to be cleared with a bulldozer. Prior to clearing the affected
vegetation is inspected by an ecologist to confirm that no koalas or other arboreal mammals are
present (refer to the vegetation clearing procedure in section 6.7).

If the clearing debris is suitable, it may be chipped or mulched on site for use in rehabilitation.
Larger logs are retained for placement around the completed pond foreshore as habitat features,
where suitable. Any logs with hollows will be strapped to standing trees under supervision of an
ecologist. Unsuitable clearing debris is removed from the site for disposal as green waste.

5.1.2 Topsoil Stripping

Topsoil is progressively stripped from the cleared area and stockpiled separately for use in rehabilitation
work. Monitoring for archaeological material is carried out during the stripping process (refer to section
6.11).

The thin layer of organic rich sand immediately beneath the topsoil is used for site works or stockpiled
for sale as top dressing.

5.2 SAND EXTRACTION AND PROCESSING
5.2.1 Sand Extraction

The upper layers of aeolian sand beneath the topsoil and organic layer may be removed by excavator
and loaded directly onto trucks. The remainder of the sand profile will be extracted by dredging.

Material is extracted from the base and leading edge of the dredge pond using a floating suction
dredge. The resulting slurry is piped to the shore and passed through various screens in the wet sorter
and cyclone, as required. The wet sorter separates sand from stone and finer particles. Screened sand
is pushed away from the sorter and allowed to drain back to the dredge pond, subject to acid sulphate
soil procedures (see section 6.6). Heavier materials may be further screened to grade into saleable
size ranges to meet market requirements. Fine particles return directly to the dredge pond with the wash
water.
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Figure 5-1 Process Flow Diagram
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5.2.2 Materials Stockpiles

After standing and draining, screened products are stockpiled for sale. Sand is normally left in
freestanding stockpiles, while storage bins are used for grades of stone and specialised products. Other
saleable construction materials such as blue metal, road base, top soil and mulch may be brought
to the site from time to time and stockpiled in bins.

5.2.3 Loading and Dispatch

A rubber tyred loader is used to load products to transportation vehicles. All vehicles accessing and
leaving the site are required to use the sealed access road and report to the site office at the southern
end of the loading area. Loaded vehicles must have covered loads.

5.3 POST EXTRACTION

Dredge pond foreshores are shaped and rehabilitated progressively as extraction is completed in
sections of the pond.

5.3.1 Batter Shaping

Temporary excavation batters around the pond need to be partially backfilled and shaped using the
dredge and other equipment to produce a stable landform. The shoreline zone, extending over the
range of normal water levels, is graded to final design profiles.

Towards completion of the project, virgin excavated natural material may need to be brought to the
site as back loads to provide sufficient fill material to complete profiling the pond foreshore.

5.3.2 Rehabilitation

Progressive rehabilitation of disturbed areas is carried out in accordance with the Landscape and
Rehabilitation Management Plan (see Appendix D and section 6.9 of this QEMP). As part of site
rehabilitation following completion of extraction, the flood bund may be removed from the periphery
of the extension area. The existing flood bund in the southern part of the site will not be removed to
prevent disturbing advanced revegetation.
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6 ENVIRONMENTAL MANAGEMENT

The environmental management requirements included in this section of the QEMP are auditable at each
scheduled external audit and should be reported upon in the Annual Environmental Management Report
(refer to section 9.2). References to the “project approval” and to conditions refer to the project approval
granted by the Land and Environment Court on 2 September 2008.

6.1 GENERALREQUIREMENTS
6.1.1 Duration of Operations
(Schedule 2, conditions 5 and 5A)

Extraction and processing are permitted to continue within the approved area until 31 July 2023. The
approval permits other site operations to continue beyond that date until the site has been rehabilitated
to the satisfaction of the DP&E.

6.1.2 Production Limits
(Schedule 2, condition 6)

There are two production limits applicable to the site:

e transport of product from the site is limited to 80,000 tonnes per annum of material extracted
from the site. This limit does not include dispatch of material imported to the site for separate
sale or for blending with quarry products obtained from the site;

e the scale of operation is limited to 100,000 cubic metres “obtained or moved” by dredging
(environment protection licence - condition A1.2).

6.1.3 Boundary of Operational Area
(Schedule 3, condition 1)

The approved limit of extraction for the extension area has been surveyed and permanently marked in
a manner that will remain obvious to operating staff and inspecting officers. Auditors should verify
that the boundaries remain clearly marked and that extraction remains within the boundaries and state
this in the audit report. A surveyor’s plan of the limits to extraction has been submitted to the DP&E as
required in the condition.

6.2 NOISE

6.2.1 Performance Objective

Source - Project approval, schedule 3, conditions 2 and 3
Requirement - Noise generated by the development must not exceed the following impact assessment
criteria:
Location Laeq(1s min)
(dB(A))
670 Beach Road 41
11 Bangarrai Street 40
Seven Mile Beach Holiday Park 36
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Coralea Property 43
Picnic Area 1 46
Picnic area 2 43

The criteria are to be satisfied at wind speeds (10 metres above ground) of up to 3 metres
per second. The limits do not apply if Cleary Bros enters an agreement with the relevant
owners to generate a higher noise level and the DP&E is advised of the terms in writing.

Verification - Noise monitoring as described in section 8.3 of this QEMP

6.2.2 Design Features

i. Noise bunds exceeding five metres in height have been constructed both sides of the access
road immediately south of the site office. These bunds attenuate noise transmission in the
direction of the nearest residences on the southern side of Beach Road.

ii.  Should any new equipment be introduced to the site, noise emissions from that plant will be
measured and if necessary, attenuated to ensure the above criteria continue to be met.

6.2.3 Management Procedures

i. Limit hours of operation as follows:
o 7.00 am to 6.00 pm Monday to Friday;
o 7.00to 1.00 pm Saturdays;
o no operation on Sundays or public holidays.
ii. Maintain plant and equipment to manufacturers’ specifications for noise attenuation.

6.3 AIRQUALITY

6.3.1 Performance Objective
Source - Project approval, schedule 3, conditions 5 and 6

Requirement - the contribution from site operations to annual average dust deposition must not cause
additional exceedances of the following criteria at any residence on privately owned land or
on more than 25 per cent of any privately owned land:

e 2g/m2/mth, maximum increase in deposited dust level; and
e 4 g/m2/mth, maximum total deposited dust level.

Visual air pollution generated by the project is to be assessed regularly and if necessary to
minimise air quality impacts on private land, operations are to be modified, relocated or
stopped as required while adverse climatic conditions prevail.

Verification - Dust monitoring as described in section 8.4 of this QEMP

6.3.2 Design Features

i The first 200 metres of the access road within the site is sealed.
ii.  The intersection of the access road with Beach Road has been further upgraded with sealed
shoulders.
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6.3.3 Management Procedures

i Keep to a minimum the area of land disturbed for operational purposes at any one time. When

a disturbed area is no longer to be used, revegetate it as soon as practicable.
ii. Restrict the speed of vehicles operating within the site, particularly on unsealed areas.
iii. Cover the loads of all loaded vehicles carrying materials to or from the site.

iv. Keep unsealed internal roads and loading areas moist when in use to minimise vehicle-generated

dust.

V. Regulate sand production to avoid excessive product stockpiling.

vi. Continually watch for any visible air pollution and if necessary, minimise dust generation by

modifying operations, such as closing the site for loading and transport in extreme weather

conditions.

6.4 SURFACE WATER MANAGEMENT

6.4.1 Performance Objective

Source

Requirement

Environment Protection Licence, condition L1.1

Project approval schedule 3 conditions 9, 10, and 11.

Dissolved oxygen*
Total phosphorus
Total nitrogen
Chlorophyll-a
Faecal coliforms

Enterococci

Algae and blue-green algae*

Sodium
Potassium
Magnesium
Chloride
Sulphate
Bicarbonate
Soluble Iron

Ammonium

mg/L (saturation)
ug/L
ug/L
pe/L
Median No./100 mL
Median No./100 mL
No. cells/mL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

pond:
Analyte Units Objectives
Turbidity* NTU 5-20
pH pH 6.0-8.5
Electrical conductivity uS/cm <1,500

>6 (>80-90%)
<30
<350
<5
<1000
<230
<15,000
<400
<50
<50
<300
<250
<750
<6

<20

* objectives relevant to dredge pond water only.

Cleary Bros shall aim to meet the following water quality objectives for water in the dredge
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Short term exceedances may occur naturally, as well as during natural events such as heavy
rainfall or saline water inflow.

Water shall not be discharged from the project site except to restore normal pond level after
significant rain.

Any discharge must comply with s120 of the Protection of the Environment Operations Act,
1997. Section 120 prohibits pollution of any waters, except as permitted in a licence issued
under the Act. The site licence does not permit any pollution of waters.

Verification - Surface water monitoring as described in section 8.5 of this QEMP. Records to be retained of

6.4.2

Vi.

Vii.
viii.

any discharge from the dredge pond.

Design Features

Flood protection has been provided in the form of a continuous flood bund to a height of at
least 3.2 metres AHD around all parts of the approved extraction area where natural ground
levelis less than 3.2 metres AHD.

The wet sorter is located immediately beside the dredge pond so that wash water draining from
the sand slurry will return directly to the pond.

Provision is made for the dredge pond to overflow via a 150 millimetre diameter pipe,
delivering overflow water to a sediment pond and then passing through the flood bund to
discharge into Foys Swamp on the other side.

Siltstop fencing using geotextile fabric or similar is to be maintained on the western side of the
extraction area wherever disturbed land slopes away from the extraction area as described in
the Erosion and Sediment Control Plan (Appendix C).

Management Procedures

Maintain continuity of the flood bund to prevent ingress of flood water to the site.
Maintain the sealed access road with a well-drained and clean surface to minimise material
tracking from the site on the wheels of departing vehicles.
Suspend sand extraction and processing for the duration of any period when the dredge
pond is overflowing its banks, or when the pond level is being lowered by discharging water
from the site.
Ensure that refuelling of mobile plant is carried out in a designated refuelling area and that
maintenance of mobile machinery is undertaken well away from the dredge pond, where
practicable.
Maintain and operate all plant and equipment to minimise the risk of contaminants escaping to
soil or water.
Implement the management requirements of the Erosion and Sediment Control Plan (Appendix
C). In particular:

o maintain siltstop fencing to prevent sediment leaving the site from reaching the main

channel or the Swamp Sclerophyll Forest;
o ensure that completed sections of the pond foreshore and associated batters remain
stable and do not erode to add turbidity to the pond.

Monitor surface water in accordance with the surface water monitoring program in section 8.5.
Should it become necessary to lower the pond level after a period of intense rain or flooding,
follow the procedure in section 6.16.
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6.5 GROUNDWATERMANAGEMENT

6.5.1

Source

Performance Objective

- Project approval, schedule 3, conditions 10, 11 and 14.

Requirement - Aim to meet the water quality objectives provided in section 6.4.1 for groundwater within

the project site, except that the objectives for turbidity, dissolved oxygen and algae or blue
green algae do not apply for groundwater.

Maintain similar groundwater flow through the site to the Swamp Sclerophyll Forest on its
western side as existed prior to the excavation. Condition 11(d) specifies how this is to be
done: high hydraulic conductivity material is to be progressively placed at intervals along
the length of completed sections of the pond extension.

Verification - Undertake the groundwater monitoring procedure described in section 8.6,

6.5.2

6.5.3

encompassing:

e monitoring water levels in the dredge pond and surrounding bores including in the
Swamp Sclerophyll Forest;

e assessing impacts on groundwater dependent ecosystems and vegetation; and

e testing hydraulic conductivity of in situ material and completed sections of pond
foreshore

Design Features

Emplace high hydraulic conductivity material at 50 metre intervals along completed sections
of the dredge pond foreshore to maintain comparable groundwater flow to the Swamp
Sclerophyll Forest as existed prior to excavation. The emplaced material is to have a hydraulic
conductivity of at least 104m/sec and be of sufficient depth to be in contact with in situ
material underlying the batters.

A hydrogeologist is to regularly monitor the progress of the works and hydraulic conductivity
test results from completed 20 metre wide extraction zones and may vary the designed spacing
and sizing of the panels and material permeability as required to achieve the objectives.

Three additional groundwater monitoring bores installed on the western side of the extension, as
recommended by the hydrogeologist, to further assess hydraulic conductivity and material
types for input to the design of panels of high conductivity material.

Management Procedures

Undertake a monthly review of groundwater monitoring results, to be carried out by the
Environmental Officer who will maintain auditable records confirming that the review has taken
place.

In the event that the water level in any bore lies outside the range of two standard deviations
from the mean (in that bore) for more than 6 months and does not follow a trend that can
be attributed to climatic events as evident in other monitoring bores, investigate, notify and
mitigate the impacts according to the protocol described in section 8.6.

Should any other groundwater impacts be identified as a result of the groundwater monitoring
program, the matter will be referred to a hydrogeologist for advice prior to implementing
measures to mitigate, remediate and/or compensate for those impacts.
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6.6 ACID SULPHATE SOILS MANAGEMENT

6.6.1 Performance Objective

Source

Requirement

Verification

6.6.2

- Project approval, schedule 3, conditions 11 and 15.
- Implement the acid sulphate soils management plan (ASSMP, Appendix F).

- Sample and test for acid sulphate conditions in accordance with the monitoring program in
section 8.7

Design Features

The processing/stockpile area is to be next to a deep section of the dredge pond (preferably
deeper than 4 metres) suitable for reburial of reject material.

6.6.3 Management Procedures
i. Provide directional bunds in the processing/stockpile area(s) as necessary to constrain rejects to
flow directly to the dredge pond and to allow leachate from stockpiles to be intercepted for
remediation, if necessary.
ii. Dredging, processing and restoration works will be carried out in general accord with the
requirements of the ASSMP, with full implementation being carried out on the basis of:

o progressive sampling and testing of the sand profile in advance of the mining face;

o monitoring of dredge pond, groundwater and stockpile condition in accordance with
current practice;

o weekly monitoring of the pH of the primary stockpile leachate when leachate is present;
and

o additional sampling and testing of the processed and stockpiled product at a rate
commensurate with the assessed risk as determined by results of pre-extraction testing,
pH monitoring of leachate and materials zones being excavated (clay from Unit 3 - see
section 2.6.2 - or deeper sand units).

iii.  Where full implementation is indicated:

o prepare the base of the processing/stockpile area(s) by liming with medium-fine aglime
at the rate of 5 kg/m2 per metre height of the processing stockpiles.

o observe the stockpiles daily and add extra aglime to any locations where leachate has
washed the aglime away.

o monitor leachate pH daily until stockpile leachate ceases. If pH falls below 6.5 add aglime
directly. If a more significant pH fall is observed, neutralise with calcium hydroxide
solution.

o if leachate from stockpiles resumes following rain, recommence monitoring and liming as
necessary.

iv. progressively test processed sand for total oxidisable sulphur in a NATA laboratory. If total
oxidisable sulphur exceeds 0.03% reprocess the sand stockpile as soon as practicable and retest.
V. Re-bury treated sulphidic fines and PASS clay from Unit 3 (see section 2.6.2) as follows:

o select and record the locations in the pond, deeper than 4 metres, for emplacement;

o sluice or pump the processed fines to the emplacement area;

o if Unit 3 clay cannot be reburied within 2 days, retain the material in lined and bunded
pads for surface remediation prior to emplacement in the pond;
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monitor water quality over the emplacement site, determining a vertical profile;
if the buried material appears to have been oxidised, seek advice from a hydrogeologist
regarding appropriate remedial measures;

o continue dredge pond monitoring for two years following completion of quarrying,
implementing remedial work as appropriate.

6.7 VEGETATION CLEARING PROCEDURE

6.7.1

Source

Performance Objective

- Project approval: schedule 3, conditions 20 and 20A;

Statement of Commitments, Commitment No 21.

Requirement - Ensure that a pre-clearing inspection for koalas is undertaken

Do not clear any trees or other vegetation in the area marked “X” on Appendix 1 of the
project approval (see Appendix A and Figure 4-2) without firstly obtaining the approval of
the DP&E.

Do not undertake clearing that constitutes severing the east-west link (see Figure 4-2) until
pre-requisites have been met to the satisfaction of the DP&E. The relevant requirements are
presented in section 6.8 below.

Verification - Letter from ecologist to be obtained verifying the outcome of each pre-clearing survey and

6.7.2

included in the AEMR.

Management Procedures

The following procedures apply for all vegetation clearing undertaken for the project, subject, in the

locations indicated above, to firstly meeting pre-requisites or obtaining approval.

Vegetation clearing protocols are detailed in the Landscape and Rehabilitation Management Plan (see

Appendix D). A summary of the requirements is as follows:

Vi.

Vii.

Clear the understorey the day prior to trees being felled to allow time for arboreal fauna to
move away.

Arrange for an ecologist to inspect trees to be felled on the day proposed for felling. Any trees
with hollows are to be tagged.

If on the day of tree clearing a koala is present then clearing must be delayed until the koala has
moved away of its own accord. This may take several days.

Immediately prior to felling, any tagged tree with a hollow is to be shaken by machinery to
encourage fauna to escape.

The ecologist will examine each tree hollow immediately after felling to determine if animals
are present. If injured animals are present the site manager will arrange forimmediate transfer
to avet or animal carer.

The ecologist will inspect tree sections containing hollows and indicate to the site manager
whether they are suitable for retention. The site manager will recover nominated hollow-
bearing logs and arrange for them to be strapped to other trees identified by the ecologist to
re-create animal habitat.

Trees are to be felled in a manner that does not damage adjoining forest to be retained.
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viii. On the advice of the ecologist the site manager will retain suitable clearing debris including
logs, crowns and mulch for use in site revegetation and habitat restoration.

6.8 SEVERING THE EAST-WEST LINK

6.8.1 Performance Objective
Source - Project approval: schedule 3, condition 20(b)

Requirement - The east-west link may not be severed until it is demonstrated to the satisfaction of the DP&E
that established communities in the Northern Corridor comprise at least 60% of the species
listed in Appendix 6 of the approval and the Northern Corridor is successful in terms of the
criteria presented in section 8.8.

Definitions - East-west link: refer to Figure 4-2
Northern Corridor: refer to Figure 4-2

Not sever: no works of clearing, tree removal or other habitat removal shall take place which
will reduce or impede the function of the east-west link to provide connectivity to the
National Park from the Swamp Sclerophyll Forest on the western side of the site, as
measured by whether a majority of animal species utilising the east- west link are present in
the Northern Corridor.

Successful: the success of the Northern Corridor for the purposes of triggering removal of
the east-west link is to be measured according to the criteria in Condition 25. These criteria
are detailed in section 8 (monitoring).

Verification - Annual inspection of the east-west link to confirm that it has not been severed prior to
receiving approval from the DP&E.

6.8.2 Management Procedures

The East-West link has now been severed following completion of all pre-requisities and approval from
the DP&E. Prior to its severing, the following management procedures were in place to maintain the
integrity of the corridor, as described below.

i. Habitat was managed in formerly cleared areas of the east-west link prior to its severing by:
o undertaking no further slashing; and
o not removing weeds from this area.
ii. Ensuring that fencing was in place to prevent farm animals from entering the east-west link to
retain its interim habitat value.
iii. Minimising intrusion by motor vehicles into the east-west link and confine any movements to
existing tracks prior to its severing.

6.9 LANDSCAPE AND HABITAT MANAGEMENT

6.9.1 Performance Objective

Source - Project approval: schedule 3, conditions 17 to 25 and Landscape and Rehabilitation
Management Plan (Appendix D).

Requirement - Progressively rehabilitate the sand quarry site including:
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e create safe and stable landforms with a natural appearance designed for low
maintenance;

e progressively revegetate all land disturbed by sand mining using indigenous species
to create wildlife habitat including wetland habitat;

e maintain vegetation by nurturing plantings, replacing failed specimens and
countering weeds and other threats;

e at the completion of sand mining remove all sand mining artefacts and tracks,
except as required for rural management.

Undertake the preparatory works described in section 4.1.5, being:

e create a visual screen along the Crooked River Road frontage;

e establish the Northern Corridor;

e plant Banksia integrifolia in the setback to the Littoral rainforest;

e commence the Compensatory Planting wherever specified; and

e achieve a specified species mix in the north and south habitat corridors.

Manage the rehabilitated, revegetated and protected lands to protect and enhance
vegetation and wildlife habitat.

Verification - An ecologist to examine rehabilitation areas and the Conservation Area in detail once per

year and provide a comprehensive report for inclusion in the AEMR (see section 8.8).

6.9.2 Design Features
i The extraction area has been set back from the Crooked River Road frontage to establish a
vegetation screen.
ii.  The northern end of the extraction area is several hundred metres from the northern property
boundary to leave room to establish the Northern Corridor.
iii.  The Southern Rehabilitation Area has been expanded from areas previously planted to establish
a more effective link to retained vegetation on the site.
iv.  The eastern boundary is configured to preserve an area of Littoral Rainforest, with a setback
to be densely planted to minimise edge effects.
v.  The western boundary is configured to maintain a setback from Swamp Sclerophyll Forest.
Vi. Finished dryland surfaces are designed for a maximum batter gradient of one in three and the
pond foreshore will be one in six, to assist in maintaining stability.
6.9.3 Management Procedures
i.  Inpreparing a new cleared area for sand extraction:
o remove vegetation in accordance with the vegetation clearing procedure (see section
6.7);
o remove topsoil and transfer it directly to a rehabilitation site or stockpile it for later use
(ensure that topsoil stripping is witnessed as required in section 6.10).
o keep topsoil stockpiles as low as possible, less than two metres high and do not compact,
to limit de-oxygenation and sterilisation.
o take all practicable measures to prevent erosion from topsoil stockpiles including
stabilising with vegetation where topsoil is to be stored for longer than six months.
ii.  Aseach 20 metre section of the pond is fully extracted, progressively backfill with reject material
(or imported VENM, if required) and re-profile the excavation sides as follows:
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modify the shoreline to create an irregular edge and some shallows and islands;
establish a final gradient of 6H:1V in the beach zone extending from the design minimum
pond level RL 0.7 to the design maximum pond level RL 2.0 as shown on Figure 6-1;

o create a maximum batter gradient of 3H:1V between the beach zone and the natural
surface or the crest of the flood bund as the case may be;

o allow a gradient of approximately 4H:1V to remain within the pond below the beach zone,
placing high conductivity panels in this area as required to maintain pre-quarrying
groundwater conditions in the adjacent Swamp Sclerophyll Forest (see section 6.5); and

o leave approximately two extraction zones (about 40 metres) between the northward
moving dredge face and the re-profiled foreshore (to minimise disturbance from ongoing
operations).

iii. Progressively plant re-profiled areas of the excavation in accordance with methods described in
the Landscape and Rehabilitation Management Plan (LRMP, Appendix D). In summary:

o arrange for a nursery to propagate suitable indigenous plants, as nominated in the LRMP
for the foreshores and batters, from plant material collected on the site or nearby, where
possible;

o prepare the surface for planting by placing topsoil transferred from recently stripped
areas of the quarry or from stockpiles;

o lay out tree trunks, logs and other suitable material for habitat creation and to assist with
batter stability;
plant the tubestock with slow release fertilizer and water-holding crystals;
water tubestock at the time of planting and at least once per week thereafter depending
on rainfall and foreshore inundation;

o protect the plantings from animals, particularly while young; and

o closely control weeds and grass while the plants are young.

iv.  Actively manage all areas rehabilitated after quarrying, planted as part of the Compensatory
Planting or within the Conservation Area in accordance with methods described in the Landscape
and Rehabilitation Management Plan (Appendix D). In summary:

inspect all replanted areas at least every three months;

check that fencing remains intact, where provided;

control weeds and remove any rubbish;

water plants as required;

O O O O

replace any dead or poorly performing specimens; and
o rectify any damage from erosion or animals.
v.  After completion of sand extraction remove all machinery and quarry artefacts from the site
except where required for ongoing rural management.
vi. Rehabilitate any disturbed land within the loading and processing area when it is no longer
subject to operational disturbance by re-profiling, topsoiling and establishing native vegetation
where required, following the processes of (iii) above.
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Figure 6-1 Typical Pond Cross Section
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6.9.4 Fish Management

(Statement of Commitment 14)

The dredge pond is an artificial body of water formed in the excavation of an active quarry and should
not contain fish. If during the course of operations, fish are observed to inhabit the dredge pond, having
arrived from whatever source, an ecologist will be requested to catch and identify specimens and
prepare a suitable management strategy. The strategy will have regard to whether the fish are
indigenous or introduced species.

At the completion of sand mining the dredge pond will be considered aquatic habitat and managed in
accordance with the Long Term Management Strategy. This may include introducing native fish species
to the pond.

6.10 LONG TERM MANAGEMENT STRATEGY
6.10.1 Objectives
The objectives of for quarry closure and long term management include:

e remove from the site all sand mining artefacts including machinery, structures, buildings, signage,
products and roads, except as required for site maintenance purposes or ongoing rural use of the
property;

e leave safe and stable landforms with a natural appearance, designed for low maintenance;

e establish indigenous vegetation on all land areas disturbed by the sand quarry in accordance with
the LRMP to create wildlife habitat including wetland habitat within and around the shoreline of
the dredge pond;

e complete rehabilitation of land disturbed by quarrying as soon as possible following the cessation
of extraction;

e inthe post-closure period nurture to maturity vegetation planted as part of the quarry project;

e continue to provide protection to the vegetation on the land referred to as the “Conservation
Area” in the planning agreement (refer to Figure 4-2);

e control weeds within the rehabilitation and compensatory planting areas;

6.10.2 Future Use

Cleary Bros will consider future use of the site when opportunities become available. In the absence of
any firm proposal for alternative development the land will remain in rural use with the Conservation Area
protected as provided in the planning agreement.

6.10.3 Ongoing Environmental Effects

Potential ongoing environmental effects from the sand extraction operation would be monitored
following completion of sand mining and managed as follows:

e weather data will continue to be collected from the site weather station for as long as other
monitoring continues on the site to assist with the interpretation of changes in dredge pond and
groundwater levels;

e the foreshore of the dredge pond and associated batters will be monitored annually and
rectification works undertaken for any erosion or slumping until an engineering geologist certifies
that the landforms have achieved stability;
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dredge pond levels and groundwater levels will continue to be monitored biannually and remedial
action taken as necessary until a hydrogeologist certifies that an equilibrium has been reached
where the ongoing effects of the former sand mine will not exacerbate climatic variations to
threaten the survival of Swamp Sclerophyll Forest vegetation or ecosystems;

revegetation areas and the Conservation Area will continue to be monitored annually and
remedial work undertaken until an ecologist certifies that the vegetation is sufficiently mature
and stable that monitoring is no longer required.

6.11 ABORIGINALHERITAGE

6.11.1 Performance Objective
Source - Project approval: schedule 3, conditions 29 and 30 Aboriginal Heritage Management Plan
(AHMP-Appendix G).
Requirement - Protect and conserve Area A shown on Figure 4-3.
Implement the requirements of the AHMP including:
e protect Area A and part of Area B;
e map and salvage or relocate archaeological relics on the site, including the shell
midden in the south-western corner;
e follow documented procedures if any new objects or relics are discovered; and
e continue to consult Aboriginal communities when matters arise regarding
conservation and management of Aboriginal cultural heritage
Verification - Environmental audit to verify that areas A and B are adequately marked and protected and
that appropriate documentation of salvage works exists.
6.11.2 Design Features

The extraction area avoids Area A. Hence it will be protected entirely.
The boundary of the extraction area passes through Area B. The part of Area B excluded from
the site will be protected.

Management Procedures

Clearly and permanently mark the boundaries of Area A and the portion of Area B to be conserved
so that quarry staff remain aware of those areas.
The locations where salvage is to take place are identified on Figure 4-3, being locations
recommended in the AHMP with recorded sites and areas of identified cultural material. Prior to
any soil disturbance at those locations, salvage operations are to take place, as follows:
o salvage is to be undertaken by an archaeologist, in the presence of Aboriginal
representatives;
salvage pits 1.0 metre by 1.0 metre are to be excavated using trowels and spades;
soil from each stratigraphic layer is to be sieved using nested 10 mm and 5 mm sieves;
if artefact density exceeds 10 artefacts in a single pit, or if distinct archaeological features
are present, adjacent pits are to be excavated to complete salvage of the location;
o full records including photographs are to be obtained and the pit backfilled.
The archaeologist and Aboriginal representatives will collect the salvaged artefacts for off-site
analysis;
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Following analysis and reporting the objects will be reinterred near Area A in the Littoral
Rainforest to be protected from further disturbance. The location will be recorded using a GPS
and submitted to the EPA database;
Aboriginal representatives are to be invited to be present to witness topsoil stripping for each new
section of the sand quarry. An archaeologist is to be present for stripping in areas where sampling
has shown a likely high concentration of artefacts, including stripping within 20 metres of the
boundary of Area B;
If Aboriginal objects are discovered during stripping, work at that location is to stop while the
objects are initially assessed by an archaeologist to determine if they are likely to be culturally
significant. Resumption of work will be upon the advice of the archaeologist.
In the event that human remains are discovered at any time during the project, work at that
location should cease and the following procedure implemented:
o inform the quarry manager, local police and EPA,;
o arrange for an archaeologist to inspect the remains.
o ifthe remains are determined to be Aboriginal, local Aboriginal representatives should be
informed of the discovery;
o excavation of the remains should be undertaken by a qualified archaeologist in the
presence of Aboriginal representatives;
o Aboriginal representatives should be requested to determine where the remains are to
be re-interred, which preferably would be within a part of the site to be conserved.

6.12 TRAFFIC AND TRANSPORT

6.12.1 Performance Objective
Source - Project approval: schedule 3, conditions 31 to 34.
Requirement - Confine truck movements to designated routes and designated times and improve safety at
the site exit.
Verification - Environmental site audit.
6.12.2 Design Features

The existing internal access road connecting with Beach Road is the only permitted site access.
The intersection of the quarry access road and Beach Road is being upgraded to provide for
basic left and right turns. The upgrade will be approved by Shoalhaven City Council.

Management Procedures

Limit truck movements to or from the site as follows:

o 7.00 am to 6.00 pm Monday to Friday;

o 7.00to 1.00 pm Saturdays;

o no trucks on Sundays or public holidays.
Trucks proceeding north from the site are to use the Princes Highway, accessed via Beach Road,
Crooked River Road, Fern Street and Belinda Street.
Trucks proceeding south from the site are to use the Princes Highway, accessed via the same route
as in (ii) above, except that trucks less than 3.4 metres in height may access the Princes Highway
at Berry via Beach Road.
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iv. Quarry trucks may travel on Gerroa Road only when the destination is accessed from that road
and there is no other practical route.
v.  The following restrictions are in place on roads in the area and will be observed:
o Beach Road — 3.4 metre height limit at the railway underpass;
o Gerroa Road — 5-tonne load limit.

vi.  The approved truck routes are shown on Figure 6-2.
vii.  All loaded vehicles entering or leaving the site are to have covered loads.
viii. Prior to departure, all loaded vehicles leaving the site are to be cleaned of materials that might

fall to the road.

A o 2k
] J

Figure 6-2 Approved Truck Routes
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6.13 WASTE MANAGEMENT

6.13.1 Performance Objective

Source - Project approval: schedule 3, conditions 38

Statement of Environmental Effects.

Requirement - To avoid the site becoming contaminated as a result of waste being disposed thereon.

To minimise waste generation on the site

Verification - Environmental site audit.

6.13.2 Management Procedures

i.  Waste of any type or quantity that requires a licence issued by EPA is not to be brought to the
site.
ii. Waste generated on the site shall be removed to a facility approved by EPA to receive the
waste.
iii.  Waste generation on the site shall be minimised as far as practicable.
iv. These procedures do not prevent VENM being brought to the site for the purposes of profiling
extracted areas of the pond foreshore.

6.14 FUELAND CHEMICALS

6.14.1 Performance Objective

Source - Project approval: schedule 3, conditions 39

Statement of Environmental Effects.

Requirement - Storage, handling and transport of dangerous goods are to be in accordance with the
relevant Australian Standards, particularly AS1940 and AS1596 and the Dangerous Goods
Code.

Verification - Environmental site audit.

6.14.2 Design Features

i. Calcium hydroxide and aglime will be stored at the site when required for managing acid sulfate
soils.
ii. Fuel stored on site will be in accordance with the requirements of AS1940 Storage and Handling
of Flammable and Combustible Liquids;
iii. Other small amounts of fuels and lubricants may be stored for maintenance purposes and for
minor machinery, such as chain saws and lawn mowers. A container is used for storage of these
small quantities of combustible or flammable liquids.

6.14.3 Management Procedures

i. Ensure that items of mobile plant are refuelled away from the dredge pond where practicable.
ii. Take particular care to avoid spillage when refuelling the dredge.
iii. In the event of significant spillage external to the bunded area while refuelling, any affected
sand will be excavated and removed from the site to a licensed disposal facility.
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iv. In the event of a leak or spill within a bunded area, a liquid waste contractor will remove any free
liquid or contaminated water for disposal at a licensed facility.
v.  Spill kits will be held on site where fuel and other hydrocarbons are stored.

6.15 MAINTENANCE

Equipment maintenance takes place according to manufacturer’s schedules or as required when repairs
are needed. As far as practicable maintenance of a particularitem of equipment is scheduled to take
place at times when it is not required for service. There is built in redundancy for some items of
equipment so that sand loading and delivery can continue with some equipment out of service.

Arrangements are in place with maintenance contractors who will service equipment at short notice to
enable quick resumption of normal operations.

6.16 FLOODING

Other than remaining sand dunes near Crooked River Road, the site has a low and flat profile forming part
of the flood storage area adjoining Foys Swamp. The operational area is bunded to a height of 3.2
metres AHD giving 0.5 metres freeboard above the predicted 100 year ARI flood level. The purpose of
the bunding is to prevent ingress of external floodwater to the site.

6.16.1 Priorities

Should a major flood event occur external roads may be cut and the dredge pond may overflow to
inundate the operational area. Under these circumstances actions will be prioritised in the following
hierarchy:

i. safetyto personnel;

ii.  securing and protecting plant and equipment;
iii. minimising pollution or other environmental damage;
iv. maintaining sand production.

6.16.2 Management Procedures
When flood conditions are expected:

i cease dredging and processing;
ii. check the flood bund for integrity and make any urgent repairs;
iii. cancel delivery of any fuel or external saleable products expected for the site;
iv. continue dispatch of saleable material to remove it from the site if possible;
V. remove mobile machinery not required for emergency work, to higher ground. The elevated
section of the access road where it forms part of the flood bund may be suitable for this purpose.

When the flood threatens:

i. shut down and de-energise any electrical equipment likely to become inundated;

ii. move small items of office and other equipment (computers) to a safe height;

iii. close doors to the office to minimise floodwater entry;

iv. evacuate staff should a threatening situation develop or when directed to do so by the State
Emergency Services;

As flood waters recede:
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test electrical circuits and re-energise when proven safe;

return mobile plant and clean deposited debris from the roadway and operational area of
the site;

test internal flood water and if quality criteria in Table 6.1 are met, discharge from the site when
the external level has dropped sufficiently;

Table 6.1 Discharge Water Quality Criteria
Analyte Criterion
pH Between 6.5 and 9.0
Dissolved Oxygen >6 mg/L
Total Suspended Solids <50 mg/L
Total Dissolved Soilds <1,500 mg/L
Oil and Grease None visible

Source: Acid Sulphate Soils Management Plan (Appendix F)

record details of water testing and the duration/quantity of discharge;

wait for flood water to contract back into the dredge pond before resuming dredging and
processing;

inspect the flood bund to assess need for any repairs ;

restore any damage to the operational area and rehabilitation works as time permits.

6.17 BUSHFIRE

Remaining bushland on the site may be threatened by bushfire. In a major firestorm the office building,
combustible liquids storage area and items of machinery will be at risk of being engulfed. The Rural Fire
Service may request the company to use site machinery to assist in fire-fighting. All personnel should
leave the site if ordered to do so by the police or Rural Fire Service.

6.17.1 Design Features

The following steps have been taken to minimise the risk of fire damage:

i
ii.
iii.
iv.

Fire-fighting equipment is stored at the site;

Extinguishers are kept on all mobile plant;

Staff are trained in fire procedures;

The fuel storage area complies with the requirements of AS1940, and as such has appropriate fire
and hazard warning signs.

6.17.2 Management Procedures

Site work instructions include a fire management strategy. This will be reviewed from time to time to

ensure the following matters are included:

procedures to follow in the event of fire;

equipment available on the premises;

responsibilities of personnel;

fire brigade contact details;

weekly visual check and quarterly testing of equipment;
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signposting for flammable storage and fire-fighting equipment;
staff training for fire emergencies.

6.18 SECURITY

The following measures are in place to maintain security of the site:

i
ii.
iii.
iv.

all personnel entering the site along the access road are required to report to the office;
vehicular access to the quarry from Beach Road is locked at times when the site is unattended;
a fence has been erected along the two road frontages of the site;

signs warning of the quarry excavation are displayed along the fence at 50 metre intervals.
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7 COMPLAINTS MANAGEMENT

7.1 OVERVIEW

This complaints management system contains the following elements:

e advertised telephone number, postal address and email address for complaints;
e system for logging and investigating complaints;

e process for recording the outcome of investigations and action taken;

o feedback to complainants following investigation.

7.2  CONTACT DETAILS
7.2.1 Telephone Hot-line
The telephone number for emergency calls or for use by the public when making complaints is:

02 4275 1000

The number will be made known to the public by:

i. publication on the Cleary Bros website;
ii. inclusion on a sign at the property entrance; and
iii. direct advice to councils, EPA and any persons who contact the company regarding a
complaint by mail or using existing phone numbers.

The telephone number directs the caller to the Cleary Bros switchboard, where the caller will be
transferred to the appropriate person to manage the caller’s requests or concerns. Out of hours
complaints will go to a message bank service which can be played back and the complainant contacted
for further details.

7.2.2  Post and Email

Complaints may also be lodged to Cleary Bros by post or email as follows:
Gerroa Sand Complaints

Cleary Bros (Bombo) Pty Ltd

PO Box 210

PORT KEMBLA NSW 2505

email: ohs@clearybros.com.au

7.3  COMPLAINTS LOGGING

When a complaint is received by Cleary Bros, details will be recorded using the complaint management
component of the Online WHS management system. Records of the complaints received will be available
onsite via the Online WHS system and may be inspected by representatives of EPA or the DP&E.
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7.4  COMPLAINTSINVESTIGATION

The following procedures will be followed whenever complaints are received:

Every complaint is to be investigated as far as practicable, a response given to the complainant
and a record created of the response.

The procedure for investigating complaints and responding is to be explained to the complainant
at the time the complaint is recorded.

If the complaint is received by staff while an incident is claimed to be occurring, the
location of the incident is to be visited, immediately if practicable, to verify and record details.

iv. If the complaint is received after the incident when the grievance is no longer occurring, or
if it is not practical to visit the location, the complainant is to be asked for more details.
v. A record is to be made of the company’s activities at the location of the incident during the
period leading up to the time of the incident.
vi. If the matter relates to dust or noise, the wind strength and direction is to be obtained from the
weather station data for the period of about one hour prior to the incident.
vii. The complainant is to be contacted within two working days of the complaint being lodged to
provide details of the investigations and other action taken in response to the complaint.
viii.  The Complaint Report is to be completed to summarise all actions taken to investigate the
complaintincluding:
time, date and location of incident;
o nature of the incident;
o name and address of complainant (if provided);
o name of the person conducting the investigation;
o activities at the location during the hour preceding the incident;
o average wind strength and direction during hour preceding a noise or dust incident;
o any observations as to the possible cause of the incident;
o proposed corrective action to rectify damage and/or prevent arecurrence;
o summary of information given to complainant in follow up call.
ix.  Anonymous complaints are to be recorded and investigated but in the absence of contact details,
a response will usually not be possible.
Gerroa Sand Resource Page 7-2

Quarry Environmental Management Plan



Cleary Bros (Bombo) Pty Ltd

8 ENVIRONMENTAL MONITORING PROGRAM

Monitoring will be carried out as required by the project approval and environment protection licence

applying to the site (refer to appendices A and B). These documents require monitoring of meteorology,

noise, air quality, surface water, groundwater, acid sulphate soils, rehabilitation, and vegetation

management.

8.1 BOUNDARY MONITORING

Source

Frequency

Method

Performance
targets

Responsibility
and corrective
action

Review and
reporting

Condition 19(c) in schedule 3 of the project approval requires a program to monitor that the
defined boundary of the quarry extension area is maintained and not compromised
during operations.

The boundary of the quarry extension including the boundary markers shall be inspected
every three months.

The inspection shall be carried out either on foot or from a vehicle, where vehicular access
adjacent to the boundary is possible. The survey plan of the approved extension area
shall be the reference for boundary monitoring.

The boundary must remain clearly marked at least at every change of direction and at
intervals of not more than 50 metres where there are no changes of direction. Where
boundary marking is indicated or supported by fencing, the fencing is to remain intact, as
personnel may rely on the fence to indicate the limits of operation.

There must be no evidence of any activity associated with sand quarry operations extending
beyond the marked boundary and no threat of the boundary being breached by natural
forces such as eroding batters.

The Quarry Manager is responsible for ensuring that the boundary is inspected and that any
corrective action is taken. Such action may include replacing boundary markers that are lost
or damaged, repairing fencing, attending to batter creep, repairing any damage beyond the
boundary and/or reminding personnel of the need to confine activities to within the
boundary. Corrective action should be taken whenever the Quarry Manager becomes aware
of a boundary issue, rather than waiting for a programmed inspection.

The Quarry Manager will ensure that a written record is made to verify that the boundary
inspection has taken place. The Environmental Officer will review monitoring information
submitted from the quarry to confirm that boundary inspection is taking place.

8.2 METEOROLOGICALMONITORING

Source

Location
Frequency

Method

Condition 8 in schedule 3 of the project approval requires that meteorological
monitoring be undertaken during the project.

The location of the weather station is shown on Figure 8-1.
The data are continuously recorded and averaged over one-hour intervals.

The site weather station was set up in 2003 to monitor temperature, wind and rainfall as
detailed in Table 8.1.

Gerroa Sand Resource
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Table 8.1 Meteorological Monitoring Parameters

Parameter Units

Temperature at 2 metres °C

Temperature at 10 metres °C

Wind direction at 10 meters degrees

Wind speed at 10 metres m/s

Sigma theta at 10 metres degrees

Rainfall mm/hr

The weather station shall produce continuous records. Meteorological monitoring must
satisfy the requirements in the Approved Methods for Sampling Air Pollutants in New South
Wales publication.

The Environmental Officer is responsible for operation of the weather station, including
downloading data and ensuring that data is continuous. Any malfunction of the weather
station shall be rectified as soon as possible.

Meteorological data should be retained in the form of a digital file but shall be accessible on
request from representatives of the EPA or the DP&E. A summary of meteorological data
collected at the site during the year shall appear in the Annual Environmental Management
Report (refer to section 9) together with progressive long term averages. Auditors should
verify that data collection is ongoing and review any electronic failures to ensure corrective
action has been taken.

8.3 NOISE MONITORING

Source -

Location -

Frequency -

Method -

Gerroa Sand Resource
Quarry Environmental

The project approval requires preparation of a noise monitoring program for the project
(schedule 3, condition 4). This section presents the noise monitoring program.

Noise monitoring locations are shown on Figure 2-4 and are as follows:

e 670 Beach Road;
e 11 Bangarrai Street; and
e the Coralea property

Initial noise monitoring is to be undertaken within three months of the commencement of
operations on the extension site. Subsequent noise monitoring will only be required if there
are exceedences or a significant change to operations or machinery likely to have noise
implications.

Operator attended measurements will be taken to quantify the maximum (LAmax) and the
average (LAeg15min) intrusive noise from quarrying over a 15 minute measuring period.
Measurements are to be taken during the daytime while the site is in normal operation.

Measurement is to be made with acoustic instrumentation carrying current NATA or
manufacturer calibration certificates. Instrument calibration will be checked before and after
each measurement survey.

Noise measurement is to be undertaken at the most affected point within the receptor
boundary or, where the dwelling is more than 30 metres from the boundary, within 30
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metres of the dwelling. Where applicable the modification factors in Section 4 of the NSW
Industrial Noise Policy shall be applied to the measured noise level (these factors refer to
noise that is tonal, impulsive, intermittent, irregular or with dominant low frequencies).

All noise measurements will be accompanied by qualitative and quantitative measurements
of prevailing local weather conditions. The operator shall record any significant sand quarry
generated noise sources and obtain the operating logs for quarry plant and equipment
during the measurement period.

The performance targets are fully described in section 6.2 of this QEMP. Table 8.2
summarises the noise goals at the monitoring locations.

Table 8.2 Noise Goals at Monitoring Sites

Location Laeq(15 min) dB(A)
670 Beach Road 41
11 Bangarrai Street 40
Coralea Property 43

The Environmental Officer is responsible for arranging for acoustic consultants to visit the
site and undertake monitoring. Should noise monitoring identify an exceedence, the
Environmental Officer shall implement notification as described in Section 10.3 and arrange
further noise monitoring, including measuring the noise emission from individual items of
quarry plant to assist in identifying the source.

The Quarry Manager will then develop and implement appropriate corrective action.

Follow-up noise monitoring may be undertaken to confirm the validity of any suspect results
or to test the effectiveness of corrective action.

The results of noise monitoring will be compiled in a report stating whether compliance has
been achieved and referred to the Environmental Officer for review.

The Environmental Officer will ensure that all noise monitoring reports and details of any
corrective action are forwarded to the CCC, included in the Annual Environmental
Management Report and available for inspection by environmental auditors.

8.4 AIR QUALITY MONITORING

Source -

Location -

Frequency -

Method -

Gerroa Sand Resource
Quarry Environmental

The project approval requires preparation of an air quality monitoring program for the
project (schedule 3, condition 7). This section presents the air quality monitoring program.

Dust monitoring gauges have been set up at the locations shown on Figure 8-1. The most
northerly gauge has been installed as part of the proposed extension to the sand mine.

The contents of dust gauges are to be collected as near as possible to the same day each
month and analysed for particulate matter.

The method to be used for dust sampling and analysis involves collection and analysis of
insoluble solids as defined in Australian Standard AS 3580.10.1-2003 — Methods for Sampling
and Analysis of Ambient Air — Determination of Particulates - Deposited Matter - Gravimetric
Method. The monthly results are to be given in grams per square metre for averaging over a
12-month period.
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Figure 8-1 Location of Monitoring Devices
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The performance targets are fully described in section 6.3 of this QEMP. Numerical limits for
dust deposition are reproduced in Table 8.3.

Table 8.3 Dust Deposition Limits

Criterion Limit
Maximum increase in 2 g/m?/mth

deposited dust level

Maximum total deposited 4 g/m?/mth
dust level

The maximum dust deposition limit of 4 grams per square metre per month (annual
average) applies at the nearest residence. In the absence of dispersion modelling, 4
g/m2/mth recorded at the dust collection gauges will be adopted as the trigger level for
investigation.

The Environmental Officer is responsible for arranging for dust gauges to be attended and
their contents analysed.

Should the results indicate a trend towards non-compliance on an annual average basis, the
Quarry Manager will be notified and an investigation into the root cause of the increased
dust levels will be undertaken, including the adequacy of the controls presented in Section
6.3.3. In the event that the increased dust levels are attributed to site operations, measures
to control the specific cause of dust generation will be reviewed and implemented where
practical.

Results from dust monitoring will be reviewed by the Quarry Manager, Divisional Manager
Quarries and the Environmental Officer.

If the trigger level is exceeded at the dust collection gauges on an annual average basis the
company will notify the DP&E and investigate the cause of the exceedance as above.

The Environmental Officer will ensure that all air quality monitoring reports and details of
any corrective action are recorded, forwarded to the CCC, included in the Annual
Environmental Management Report and available for inspection by environmental auditors.

8.5 SURFACE WATER MONITORING

Source -

Baseline data -

Monitoring -
Protocols

Gerroa Sand Resource
Quarry Environmental

The project approval requires preparation of a surface water monitoring program for the
project (schedule 3, conditions 11 and 13). This section presents the surface water
monitoring program.

Details of previous recordings of surface water quality in the main channel leading to Blue
Angle Creek and Foys Swamp are included in Appendix E.

There are four monitoring regimes in the surface water monitoring program, with
differing purposes, frequencies of monitoring and targets:

e dredge pond level and basic condition;
e dredge pond detailed water quality; and
e main channel level; and

e bank, bed and erosion monitoring.

Monitoring parameters for surface water are in Table 8.4 below
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Main Channel Level

Location

Parameters

Frequency

Method

Performance
targets

Water level, pH,
conductivity

Every week and
monthly on the same
day that ground-water
levels are being taken
in monitoring bores.
Additional monitoring
immediately following
extreme wet weather.

Water level measured
by reference to a
permanent surveyed
scale. Field
measurement for
conductivity and pH.

No targets. Purpose is
to accumulate data of

At the locations shown on Figure 8-1

List of analytes in section 6.4
and water level.

Every three months on the
same day that groundwater
quality samples are being
taken in monitoring bores.
Frequency may be reduced
later with DG approval.

Water samples collected by
specialists and transported
according to QA/QC
protocols for analysis at a
NATA certified lab.

Water quality objectives are
summarised in section 6.4 of

Water level

Every month on the
same day that ground-
water levels are being
taken in monitoring
bores.

Water level measured
by reference to a
permanent surveyed
scale.

No targets. Purpose is
to accumulate data of

normal variability in this QEMP. natural variability in

the pond. the channel.

Bank, Bed and
Erosion
Monitoring

Responsibility
and corrective
action

Gerroa Sand Resource

At three-monthly intervals the foreshores and batters around the full perimeter of the
working area are to be inspected for evidence of instability, as well as the adequacy of the
current sediment and erosion controls. The inspection will be undertaken on foot and the
date of the inspection recorded

The Quarry Manager is responsible for monthly monitoring of levels in the dredge pond and
main channel, basic water quality testing in the dredge pond and inspection of foreshores
and batters.

The Environmental Officer is responsible for arranging for sampling and laboratory testing of
dredge pond water on a three monthly basis.

Should the results indicate a significantly deteriorating trend in surface water quality, the
Quarry Manager will seek advice from a suitable professional as to the likely cause, either
natural or related to the sand extraction operation. If the deterioration is related to
operations, the DP&E will be informed, and advice of appropriate corrective action will be
sought for implementation.

If significant soil instability or erosion is apparent in the foreshores or batters, the Quarry
Manager shall arrange for corrective action to be implemented. This will involve repairing
any damage that has occurred and installing preventive measures in accordance with the
erosion and sediment control plan (see Appendix C).
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Surface water quality monitoring results are to be reviewed by the Quarry Manager,
Divisional Manager Quarries and the Environmental Officer to compare with the objectives
in section 6.4 and the baseline data in Appendix E.

The Environmental Officer will ensure that all surface water monitoring results and reports
and details of any corrective action are recorded, forwarded to the CCC, included in the
Annual Environmental Management Report and available for inspection by environmental
auditors.

8.6  GROUNDWATER MONITORING

Source -

Baseline data -

Location -

Frequency -

Method -

Performance -
targets

Gerroa Sand Resource
Quarry Environmental

The project approval requires preparation of a groundwater monitoring program for the
project (schedule 3, conditions 11 and 14). This section presents the groundwater monitoring
program.

An analysis of previous recordings of groundwater levels and quality in boreholes
surrounding the excavation area and correlation with water levels in the dredge pond is
included in Appendix E.

Existing groundwater monitoring bores are shown on Figure 8-1 together with three
additional bores now installed to enable groundwater levels in the Swamp Sclerophyll Forest
and hydraulic conductivity between the dredge pond and the forest to be measured.
Groundwater dependent ecosystems subject to monitoring include any naturally vegetated
area surrounding the dredge pond, particularly the Swamp Sclerophyll Forest on the western
side.

Water levels in boreholes are to be monitored at not less than monthly intervals and on the
same day that surface water levels are monitored in the dredge pond and in the main drain.

Water samples shall be taken from boreholes for off-site analysis of listed analytes every
three months on the same day that samples are taken from the dredge pond. With the
approval of the DP&E, this frequency may be reduced after the first year should results
continue to show that the concentrations of water quality analytes are relatively constant.

The water level, pH and conductivity shall be determined in each monitoring bore. The
reduced level of each bore collar has been established by survey so that water levels can be
converted to Australian Height Datum. Conductivity and pH shall be determined by field
measurement.

Water sampling shall be undertaken by specialists and transported according to QA/QC
protocols for offsite analysis in a NATA certified laboratory.

The effect of groundwater changes on groundwater dependent ecosystems and vegetation
is to be monitored by inspection by the ecological consultant (see section 8.8).

Hydraulic conductivity of in situ material and completed sections of pond foreshore is to be
determined by a hydrogeologist based on analysis of monitoring data following completion
of landscaping each 20 metre wide extraction zone.

The purpose of groundwater monitoring is to establish the effect of sand extraction on
groundwater surrounding the operational area that has the potential to influence the health
and vitality of the ecosystems dependent upon groundwater, including the Swamp
Sclerophyll Forest.
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The target for groundwater level is that the level in any bore should not move outside the
range of two standard deviations from its mean level for more than six months, except when
following a trend attributable to climatic effects, as evident in other monitoring bores.

Objectives for groundwater quality are presented in section 6.4.1.

The target for groundwater dependent ecosystems is no discernible deterioration of
ecosystems or vegetation, attributable to measured changes in groundwater levels or
quality.

The target for hydraulic conductivity along the dredge pond banks is to replicate as closely
as practicable the hydraulic regime existing before the dredge pond was created. At the
northern end of the extraction area, due regard is to be given to the proximity of the dredge
pond to the main drain.

The Environmental Officer is responsible for arranging for boreholes to be monitored, data
recorded, samples collected and analysed, hydraulic conductivity determined and
groundwater dependent ecosystems to be inspected. The Environmental Officer is
responsible for notifying the Quarry Manager when corrective action is required.

Upon being notified that the groundwater level in any bore is outside the above
performance target, the Quarry Manager is to implement the following actions (condition
21(e)):

e sand extraction shall be suspended while further investigations and any necessary
remedial action is undertaken;

e additional water level measurements shall be taken in temporary bores established
in the vicinity of the affected bore to confirm groundwater levels in that locality;

e a qualified hydrogeologist shall assess the significance of the variance from
expected behaviour and if the hydrogeologist considers that action is necessary to
maintain the pre-existing groundwater regime in the vicinity of the Swamp
Sclerophyll Forest, he shall prepare an appropriate remedial action plan;

e the remedial action plan shall be submitted to the DP&E for approval and
implemented upon receipt of that approval.

Upon being notified of a significantly deteriorating trend in groundwater quality results, the
Quarry Manager will seek advice from a hydrogeologist as to the likely cause, either natural
or related to the sand extraction operation. If the deterioration is related to operations, the
Quarry Manager will implement any remedial actions proposed by the hydrogeologist.

Upon being notified that the hydraulic conductivity along the side of a completed section of
dredge pond is significantly at variance with that existing prior to sand mining, the Quarry
Manager will arrange for the conductivity to be adjusted by appropriate measures, such as
placing a greater number of panels of higher or lower conductivity material below the
waterline in place of existing bed material.

Each month the Environmental Officer will review the groundwater level monitoring results
and notify the Quarry Manager if the performance target is not being met.

The Environmental Officer will examine groundwater quality monitoring results to compare
with the objectives in section 6.4.1 and the baseline data in Appendix E. Should the results
indicate a significantly deteriorating trend for any parameter, the Quarry Manager will be
notified.
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Gerroa Sand Resource
Quarry Environmental
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The Environmental Officer will ensure that all groundwater monitoring results and reports
and details of any corrective action are forwarded to the CCC, included in the Annual
Environmental Management Report and available for inspection by environmental auditors.

ATE MONITORING

The Acid Sulphate Soils Management Plan (see Appendix F) has been prepared in
accordance with the project approval (schedule 3, conditions 15). Monitoring requirements
within the plan are detailed below.

In situ material shall be monitored ahead of the mining face.

Washed sand product stockpiles and leachate flowing from them.

In situ material shall be sampled and tested at various depths prior to the sand mine
progressing into new strata.

All stockpiles from which leachate is weeping shall be monitored weekly. This shall continue
until leachate flow has ceased.

The pH of runoff from stockpiles should be checked after any rain that promotes runoff and
on Mondays to test for the effects of any weekend rain.

Sand ready for dispatch shall be progressively sampled and analysed. Where pre-extraction
monitoring indicates a risk of significant pyrite content then sampling shall be at the rate of
one sample per 1000 cubic metres or more frequently if validation is required for use as a
concrete aggregate. Where risk of significant pyrite content is low, then sampling shall be
undertaken once every month.

Leachate obtained within stockpiles or flowing from stockpiles shall be tested for pH.

Samples of sand shall be analysed in a NATA registered laboratory to determine the total
oxidisable sulphur. These tests can take 5 to 10 working days.

The pH of leachate sampled from stockpiles is to remain within the range 6.5 to 9.

The total oxidisable sulphur level in the washed sand product dispatched from the site shall
aim to be no greater than 0.03 per cent.

The Quarry Manager is responsible for arranging for the pH of leachate from sand stockpiles
to be tested. The Acid Sulphate Soils Management Plan requires that where leachate is
outside the performance targets it should be intercepted and neutralised by addition of
calcium hydroxide solution, prepared either from quicklime (CaO) or slaked lime (CaOH). The
neutralising solution should be pumped or sprayed onto the standing leachate in small
amounts until the pH is brought within the acceptable range.

The Quarry Manager will arrange for product sand to be tested at the required frequency.
Should tested sand be found to contain total oxidisable sulfur above the target level, it is to
be re-processed and additional tests commissioned. Where these corrective actions fail to
achieve the performance targets described above, the DP&E will be notified.

The Quarry Manager shall review each week the pH measurements of leachate
flowing from sand stockpiles.
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The Quarry Manager, Divisional Manager Quarries and Environmental Officer will review
each set of sand analysis results as they come to hand and formulate any corrective action is
required.

The Environmental Officer will ensure that all acid sulphate monitoring results and reports
and details of any corrective action are forwarded to the CCC, included in the Annual
Environmental Management Report and available for inspection by environmental auditors.

8.8 REHABILITATION AND VEGETATION MONITORING

Source -

Location -

Frequency -

Method -

Performance -
targets

Gerroa Sand Resource
Quarry Environmental

The Landscape and Rehabilitation Management Plan (see Appendix D) has been prepared in
accordance with the project approval (schedule 3, conditions 21, 21A and 22). Monitoring
requirements within the plan are detailed below.

Monitoring is to include all planted areas and conserved vegetation within the project site
and the Conservation Area shown in Figure 4-1.

Cleary Bros staff and/or contractors involved in managing the vegetation and rehabilitation
works will monitor the relevant areas on a day to day basis as part of normal work. All areas
subject to planting or conservation are to be inspected at least once every three months to
assess progress and determine if remedial works are required.

A qualified ecologist will monitor the entire area annually.

Day to day monitoring by Cleary Bros staff and/or contractors will involve inspection on an
opportunistic basis associated with landscape management work, with the proviso that all
areas are visited over a period of three months.

Monitoring by an ecologist is to include specific measures for the various forest types as
described in section 8.3 of the Landscape and Rehabilitation Management Plan. Such
measures include:

e permanent plots and/or transects in retained forest;

e weed surveys including areas where weed control has been undertaken;
e general fauna observations;

e general observations on the condition of the forest and forest edges;

e photographic history of critical elements;

e permanent fauna sample sites and/or timed transects in revegetation zones;

e feral animal surveys.

In addition to the above, during the period preceding severing the east- west link, monitoring
by an ecologist will specifically target the prerequisites for severing the east-west link set out
in schedule 3 conditions 23, 24 and 25 of the project approval, repeated below.

General performance targets for landscape and rehabilitation management are set out in
section 8.3 of the LRMP under several categories and are summarised in Table 8.5 below.

Table 8.5 Landscape and Rehabilitation Targets

Area of Performance Target
Monitoring
Existing forest e noincursion of quarry activities or effect from quarry clearing;
within the e no obvious negative impact on forest (die back, weed invasion, major

species change);
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Conservation
Area

Revegetation
areas

Fauna
populations

Weed control

Feral animals

weed growth reduced over time and not negatively impacting on
habitat;
fauna use not diminished and populations being maintained.

majority of plantings, or their replacements, have survived;

natural regeneration is occurring, including through manually spread
seeds;

plant diversity is increasing over time;

use by native animals is increasing;

succession to second generation plants is occurring.

habitat features have been created and are being used by fauna;
natural regeneration is increasing habitat complexity;

fauna species diversity is increasing over time;

use of the habitat by fauna is increasing over time.

key weeds are reduced in extent and abundance and are moving
towards being eliminated from the site;

weeds are not significantly hindering natural regeneration;
noxious weeds are adequately controlled on the land.

feral animals are not having a detrimental effect upon the forest or
revegetation areas;
rabbits, foxes and feral cats are controlled on the land.

The project approval includes specific performance targets to be met before the northern

corridor would be considered “successfu

|II

and before the east-west link could be approved

for severance (schedule 3 conditions 23 to 25). These prerequisites are included in Table 8.6

below.
Table 8.6 Prerequisites for Severing the East-West Link
Requirement Criteria
Successful a) presence of native flora species;
establishment of b) a majority of the flora species recorded from the removed forest
the Northern occur in the area; (e.g. 60% of flora species recorded in removed
Corridor forest are present);

c) species from all four layers have been planted and at least 50% of
the projected cover has been achieved for each of the shrub and
ground cover layers;

d) self-sustaining native plant populations (e.gregeneration of a
second generation);

e) no dominance by single flora species (e.g Bracken);

f)  weeds are not significantly impacting on the native vegetation;

g) weeds do not represent a majority of the flora species or a higher
percentage cover than the native flora species; and

h) impacts such as grazing are excluded from the area.

Successful a) presence of species;

establishment of b) a majority of the resident species recorded from the removed forest

fauna habitat in occur in the area;

the Northern c) fauna populations are resident in the area;

Corridor d) pestanimals are controlled and not impacting upon the fauna or its
habitat; and

e) impacts such as grazing are excluded from the area.

Verification that a) determine the presence of species in both the east- west link and

the Northern

northern corridor by conducting standard animal survey

Page 8-11



Responsibility
and corrective
action

Review and -
reporting

Gerroa Sand Resource
Quarry Environmental

Cleary Bros (Bombo) Pty Ltd

Corridor is techniques at least twice in the first year (eg. Eliot trapping for
functional as a small mammals, pitfall trapping for reptiles, observational surveys
replacement for frogs and birds, and spotlighting transects for arboreal animals);
corridor b) determine whether a majority of animal species (particularly those
between the determined to be likely to be impacted by fragmentation) utilising
Conservation the corridor in the east-west link are present in the conservation
Area and the area and the northern corridor and the re-created link at the
National Park northern boundary; and

c) conduct genetic analysis for a number of key species for whom
genetic markers have already been developed (e.g. Brown
Antechinus, Bush Rat and at least two skink species) to establish
that genetic relatedness exists between individuals within the two
corridors, the Conservation Area and National Park).

If genetic relatedness exists between individuals in the northern corridor,
Conservation Area and the National Park, but not in the east-west link,
then this demonstrates that the east-west link is not functional, but the
northern corridor is and therefore, the east-west link can be severed
without creating additional fragmentation to animal populations.

If genetic relatedness exists between individuals in the Conservation
Area, the east-west link and the National Park, but not the northern
corridor, then this demonstrates that the northern corridor is not
functional and the east-west link cannot be severed until there is
compliance with Conditions 23 and 24.

Corrective action shall be implemented where the Quarry Manager considers it necessary to
maintain adequate progress towards the achieving the key objectives for Retained Forest
and Planted areas in sections 5 and 6 of the Landscape and Rehabilitation Management Plan.

The Quarry Manager is responsible for implementing corrective action where this is required
to rectify matters revealed in the ecologist’s report.

The Environmental Officer will arrange for the ecologist to examine the site annually and
prepare a detailed report.

The Quarry Manager shall review progress of rehabilitation and vegetation management
work at least once every three months. This review function involves regular discussion with
staff and/or contractors undertaking the work and personal inspection of all areas subject to
planting or conservation at least quarterly.

The Environmental Officer will review the report submitted by the ecologist engaged to
undertake annual monitoring of implementation of the Landscape and Rehabilitation
Management Plan and advise the Quarry Manager of any recommendations requiring
corrective action.

The Environmental Officer will ensure that all landscape monitoring results and reports and
details of any corrective action are forwarded to the CCC, included in the Annual
Environmental Management Report and available for inspection by environmental auditors.
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9 AUDITING AND REPORTING

9.1 INDEPENDENTENVIRONMENTALAUDIT

(Schedule 5, condition 5, 6 and 7)

Independent environmental audits shall be carried out every third year from 2010. Independent
Environmental Audits will be undertaken in accordance with Schedule 5 Condition 5 of the Consent. The
name of the nominated auditor must be submitted to the DP&E for approval prior to the audits
commencing. Should a different auditor be proposed for any subsequent audit, the name must again be
submitted for approval. The person (or team) must have expertise in flora and fauna assessment as
well as quarry rehabilitation.

The audit is to include the following actions:

e include consultation with EPA, Kiama Council and Shoalhaven Council;

e assess the environmental performance of the quarry and its effects on the surrounding
environment;

e assess whether the quarry is complying with the relevant standards, performance measures,
and statutory requirements;

e review the adequacy of this Quarry Environmental Management Plan; and, if necessary,

e recommend measures or actions to improve the environmental performance of the quarry,
and/or this QEMP and its inclusions.

An audit report is to be prepared and submitted to the DP&E, EPA, Kiama Council, Shoalhaven Council and
the CCC within one month of completing the audit. The submission is to contain the company’s response
to any recommendations contained in the audit report.

Within three months of submitting an environmental audit report to the DP&E the following aspects
of this QEMP shall be reviewed and if necessary, revised and re-issued:

e Noise Monitoring Program;

e Air Quality Monitoring Program;

e Erosion And Sediment Control Plan;

e Surface Water Monitoring Program;

e Groundwater Monitoring Program;

e Acid Sulfate Soils Management Plan;

e Landscape and Rehabilitation Management Plan;
e Long Term Management Strategy;

e Aboriginal Heritage Management Plan;
e Environmental Management Plan;

e Environmental Monitoring Program

Any amendment to the QEMP must be approved by the DP&E before it may be issued for implementation.
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9.2 REPORTING
9.2.1 Annual Environmental Management Report
(Schedule 5, condition 4)

Each year on or before the anniversary of the project approval (2 September) an Annual Environmental
Management Report shall be prepared and submitted to the DP&E, EPA, Kiama Council, Shoalhaven
Council and the CCC.

The Annual Environmental Management Report is to respond to the following requirements (schedule 5,
condition 4):

i identify the standards and performance measures that apply to the project;
ii. describe the works carried out in the last 12 months;
iii. describe the works that will be carried out in the next 12 months;

iv. include a summary of the complaints received during the past year, and compare this to
the complaints received in previous years;

V. include a summary of the monitoring results for the project during the past year;

vi. include an analysis of these monitoring results against the relevant:

o impact assessment criteria or limits;
o monitoring results from previous years; and
o predictions in the environmental assessment (EA);

vii. include an evaluation of the effectiveness of the environmental protection requirements and
procedures;
viii. identify any trends in the monitoring results over the life of the project;
iX. identify any non-compliance during the previous year; and

X. describe what actions were, or are being, taken to ensure compliance.

9.2.2 Incident Reports
(Schedule 5, condition 3)

Where it becomes known that an exceedence of any performance criterion specified in the project
approval has occurred, or an incident has occurred causing or likely to cause material harm to the
environment, notification is to be given to the DP&E and where relevant, EPA, Kiama Council and/or
Shoalhaven Council. The notification must be given within seven days and include the following
information:

i describe the date, time and nature of the exceedence/incident;
ii. identify the cause or likely cause of the exceedence/incident;
iii. describe what action has been taken to date;
iv. describe the proposed measures to address the exceedence/incident.
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10 COMMUNITY RELATIONS

10.1 COMMUNITY CONSULTATIVE COMMITTEE

(Schedule 5, conditions 8 and 9)
10.1.1 Purpose

The purpose of the community consultative committee (CCC) is to review and provide advice regarding
the environmental performance of the quarry. In particular the committee has the following functions:

e review environmental management of the quarry and community relations;

e undertake regular inspections of quarry operations;

e review community concerns or complaints about quarry operations and the complaints handling
procedures;

e provide advice as follows:

o to Cleary Bros on improved environmental management and community relations,
including provision of information to the community and identification of community
initiatives to which Cleary Bros could contribute;
to the DP&E regarding conditions of the project approval; and
to the general community on performance of the quarry with respect to environmental
management and community relations.

10.1.2 Membership
The committee membership is as follows:

e two Cleary Bros representatives, one of whom is the Environmental Officer;

e one representative from Kiama Council (if available);

e one representative from Shoalhaven Council (if available);

e one representative of the Gerroa Environment Protection Society (if available);
e two representatives from the local community; and

e anindependent chairman.

The project approval requires appointment of all members, including any replacements for members who
resign, to be approved by the DP&E. In practical terms this would apply to community representatives
and the chairman as organisations such as the councils and Cleary Bros may substitute staff from time
to time. It is the responsibility of Cleary Bros to establish the committee, invite membership including
any replacement or additional members and obtain the DP&E’s approval for the nominees.

The membership of the committee should be reviewed on a regular basis, about every three years. If
possible an alternate member should be appointed (and approved) for each of the local community
representatives.

10.1.3 Meetings

The CCC meets at least twice per year, including one meeting to be held shortly after the AEMR is
submitted to the CCC members. Cleary Bros has the following responsibilities with respect to committee
meetings:

e provide the venue and secretarial support to produce agendas and minutes;
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e ensure that two company representatives attend each meeting;

e arrange site inspections when warranted;

e provide regular information to the CCC on the performance of the sand quarry including a copy of
the AEMR when it is submitted to the DP&E;

e respond to advice or recommendations from the committee regarding environmental
management or community relations; and

o forward to the DP&E a copy of the minutes of each meeting and display a copy of the minutes on
the company’s web site.

10.2 COMMUNITY INFORMATION

(Schedule 5, conditions 10 and 11)

The following information regarding the quarry is to be made available to the community:

e this QEMP and any plan, strategy or program required under the project approval which has been
produced as a separate document and approved by the DP&E;

e any revision to the above documents;

e reports from independent audits;

e each Annual Environmental Management Report;

e asummary of the results of all monitoring required under the project approval, updated at least
every three months;

The above documents are to be made available within one month of approval, or where approval
is not required, within one month of being created. The means of making the material available is as
follows:

e provide a copy to the CCC;

e provide a copy to EPA, Kiama Council and Shoalhaven Council;

e make a copy available for inspection by the public at the quarry;
e place a copy on the web site for the quarry.

10.3 NOTIFICATION OF LANDOWNERS

(Schedule 4, condition 1)

Should the results of monitoring indicate that performance criteria (for example noise limits) specified
in the project approval are being exceeded, notification shall be given to any affected landowner and/or
tenant and the DP&E shall be notified. The notification shall include copies of monitoring results
showing the exceedence. Further quarterly monitoring results shall be given to the landowners/tenants
until the results show that the project is achieving compliance.

10.4 INDEPENDENTREVIEW
(Schedule 4, conditions 2 to 5)
The DP&E may initiate the independent review process after considering a written request from a

landowner. This would occur if the landowner believed that the performance goals specified in the
development consent and reproduced in section 6 of this QEMP were being exceeded.

Gerroa Sand Resource Page 10-2
Quarry Environmental Management Plan



Cleary Bros (Bombo) Pty Ltd

If requested by the DP&E, within three months Cleary Bros is to consult with the landowner,
commission an independent review and submit the outcome to the DP&E and the landowner. The
review is to be conducted by an independent expert approved by the DP&E. The expert is to conduct
monitoring to determine if the performance criteria are being met and if not, the source of the
exceedence. Having regard to the possibility of cumulative impacts from more than one source, the
expert is also required to ascertain the contribution from Cleary Bros’ quarry to the exceedence.

If the criteria are found not to be exceeded the independent review can be discontinued with the approval
of the DP&E. If exceedence is confirmed then Cleary Bros is to take all practicable measures to bring
the quarry into compliance and conduct further monitoring to confirm that this has been achieved or
enter a written agreement with the landowner allowing the exceedence to continue to the satisfaction
of the DP&E. If agreement cannot be reached either party may refer the matter to the DP&E for
resolution.

10.5 DISPUTERESOLUTION

Should the DP&E be unable to resolve a dispute within 21 days then the DP&E is to refer the matter
to an independent dispute resolution process for which an indicative outline appears in Appendix 9 of the
project approval.
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In the Land and
Environment Court
of New South Wales

No. 10801 of 2007 The Court makes the following orders:

1. The appeal is upheld.

Gerroa Environmental 2. Approval is granted to application 05/0099
Protection Society for extraction and processing operations on
Applicant land comprising Lot A DP 185785 and part

of the land in Certificate of Title Vol 5841
Folio 139 subject to the conditions in
Minister for Planning Annexure A,

First Respondent
3.  Exhibits may be returned.
Cleary Bros (Bombo) Pty Ltd
Second Respondent

Ordered: 2 September 2008

Order




IN THE LAND AND ENVIRONMENT COURT OF
NEW SOUTH WALES

No. 10801 of 2007

GERROA ENVIRONMENT PROTECTION SOCIETY INC
Applicant

MINISTER FOR PLANNING
First Respondent

CLEARY BROS (BOMBO) PTY LTD
Second Respondent

CONSOLIDATED
CONDITIONS OF APPROVAL

25 August 2008
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AEMR
cce
Compensatory Planting

Conservation Area

DECC
Department
Director-General
DPI

DWE

EA

East-West Link
EMP

EP&A Act

EP&A Regulation
EPL

Extraction Area
Land

Landscape and Rehabilitation
Management Plan

Minister

National Park
MNorthern Corridor
Privately owned land

Project
Project Area

Proponent

Relevant Agencies

RTA

Site

SS8F

Statement of Commitments
Southern Rehabilitation Area

DEFINITIONS

Annual Environmental Management Report

Community Gensultative Committee

The Compensatory Planting marked 2A.1, 2A.2, 2A.3, 2B.1,
2B.2, 2C.1, 2C.2, 2D, 2E, 5C.1 on the figure in Appendix 3
The Vegetation Conservation Area shown in the figure in
Appendix 4

Department of Environment and Climate Change
Department of Planning

Director-General of the Department of Planning, or delegate
Department of Primary Industries

Department of Water and Energy

Environmental Assessment for the ptoject titled Gerroa
Sand  Quarry Proposed  Exfension  Environmental
Assessment Volumes 1 and 2, dated October 2008,
prepared by Perram & Partners

Area shown cross-hatched on the figure in Appendix 3
Environmental Management Plan

Environmental Planning and Assessment Act 1979
Environmental Planning and Assessment Regulation 2000
Environment Protection Licence issued under the Protection
of the Environment Operations Act 1987

The extraction area as shown in the figure in Appendix 1
Land means the whole of a lot, or contiguous lots owned by
the same landowner, in a current plan registered at the Land
Titles Office at the date of this approval

The Plan approved by the Director-General under condition
21

Minister for Planning, or delegate

Seven Mile Beach National Park

Area shown stippled on the figure in Appendix 3

Land not owned by a public agency or the Proponent or its
related companies

The extension and continued opetation of the Gerroa Sand
Quarry as described in the EA

As defined in Vegetation Management Area and Site Plan
shown in the figure in Appendix t

Cieary Bros (Bombo} Pty Lid, or its successors

DECC, Shoathaven Council and Kiama Council

Roads and Traffic Authority

Land to which the project application appiies

Swamp Sclerophylt Forest vegetation

The commitments in Appendix 2

Zanes 1.2, 1.3 and 2A.2 con the figure in Appendix 3
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SCHEDULE 2
ADMINISTRATIVE

Obligation to Minimise Harm to the Environment

1.

The Proponent shall implement all practicable measures to prevent ot minimise any harm to the
environment that may result from the construction, operation, or rehabilitation of the project.

Terms of Approval

2. The Proponent shall carry out the project in accordance with the:

Note:

{a) EA;
(b} Statement of Commitments; and
{c) conditions of this approval.

The layout of the project is shown in the figure in Appendix 1.

[f there is any inconsistency between the EA, Statement of Commitments and conditions of this
approval, the conditions shall prevall to the extent of the inconsistency.

The Proponent shall comply with any reasonable requirement/s of the Director-General arising from the

Deparment’s assessment of:

{a) any reports, ptans, programs or correspondence thal are submitted in accordance with this
approval; and

(b)  the implementation of any actions or measures contained in these reports, plans, programs or
correspondence.

Limits on Approval

5.

5A.

Extraction and processing operations may take place until 31 July 2023,

Under this approval, the Proponent is required to rehabilitate the site fo the satisfaction of the Director-
General. Consequently this approval will continue to apply in all other respects other than the right to
conduct extraction and processing operations until the site has been rehabilitated to a satisfactory
standard. Inter alia, to avoid doubt, the site has not been rehabilitated to a satisfactory standard unless
Conditions 16 and 17 of this approval have been complied with.

The Proponent shall not transport more than 89,000 tonnes of product from the site in a year.

Note:  This condition applies to the combined production of quarry products from the existing quarry and the quarry
extension, and does not include the ancillary extractive material that would be imported onto the site and
dispatched with the quarry's products.

Surrender of Consents

7.

Operation of Plant and Equipment

B.

Section 84 Contributions

9.

Within 3 months of the date of this approval, the Proponent shall surrender alf existing development
consents associated with the Gerroa Sand Quarry, in accordance with clause 97 of the EP&A
Regulation.

Note:  This approvai will apply to alf phases and components of the quarry from the date of this approval.

The Proponent shall ensure that all plant and equipment used at the site is:
{a) maintained in a proper and efficient condition; and
) operated in a proper and efficient condition.

The Proponent shall pay a contribution of:

{a) 30 cents per fonne of material hauled from the site to Shoalhaven City Council; and
{b) 20 cents per tonne of material hauled from the site to Kiama Council,

for the maintenance/repair of public roads in accordance with Shoalhaven City Council's Section 94
Contributions Plan 1993 - Amendment No.71 Berry, to the satisfaction of the Director-General.

Note:  These contribution rates shall be paid and indexed in accordance with the applicable Contributions Plan.
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SCHEDULE 3
ENVIRONMENTAL PERFORMANCE

GENERAL EXTRACTION AND PROCESSING PROVISIONS

Identification of Boundaries

1. Within 3 months of the date of this approval, or as otherwise agreed by the Director-General, the
Proponent shall.
(&) engage an independent registered surveyor to survey the boundaries of the approved limit of
extraction;
(b) submit a survey plan of these boundaries te the Director-General; and
(c} ensure that these boundaries are clearly marked at all times in a permanent manner that aliows
operating statf and inspecting officers to cleary identify those limits.

Note:  The limit of extraction is shown conceptually on the pilan in Appendix 1.
NOISE

Impact Assessment Criteria

2. The Proponent shall ensure that the noise generated by the project does not exceed the noise impact
assessment criteria in Table 1.

Location Laeq (15 miny dB(A)
670 Beach Road 41
11 Bangarrai Street 40
Seven Mile Beach Holiday Park 36
Coralea Property 43
Picnic Area 1 46
Picnic Area 2 43

Table 1. Noise impact Assessment Criteria

Nofes:

. To defermine compliance with these noise limits, noise from the project is to be measured at the most
affected point within the residential boundary, or at the most affected point within 30 metres of the dwelling
where the dwelling is more than 30 metres from the boundary. Where it can be demonstrated that direct
measurement of noise from the project is impractical, the DECC may accept altemnative means of
determining compiiance (see Chapter 11 of the NSW Indusirial Noise Policy). The modification factors in
Saction 4 of the NSW Industrial Noise Policy shall also be applied to the measured noise level where

applicable.

. The noise limits apply under meteorological conditions of wind speed up fo 3m/s at 10 metres above ground
fevel,

. The noise limits do not apply if the Proponent has an agreement with the relevant owner/s of these

residences/land fo generate higher noise levels, and the Proponent has advised the Department in writing of
the terms of this agreement

Hours of Operation
3. The project shall only operate:

(a) between 7.00am and 6.00pm Monday to Friday;
(b} between 7.00am and 1.00pm on Saturdays; and

wii

(c)  atno time on Sundays or Public Holidays. G\, NEW SOUTH vineps 40
Noise Monitoring e %
4, The Proponent shall prepare and implement a Noise Monitoring Program for the project to the

satisfaction of the Director-General. This program must;

(a) be submitted to the Director-General within 3 months of the date of this approval;

(b)  be prepared in consultation with the DECC; and

{c) include details of how the noise performance of the project would be monitored, and include a
noise monitoring protocol for evaluating compliance with the relevant noise limits in this
approval.
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AIR QUALITY

Impact Assessment Criteria

5. The Proponent shall ensure that dust generated by the project does not cause additional exceedances
of the criteria listed in Table 2 at any residence on privately ewned land, or on more than 25 percent of

any privately owned land.

Pollutant

Deposited dust

Averaging period Maximum increase in
ging p deposited dust level
Annual 2 g/m’/month

Maximum totaf
deposited dust level

4 gim?month

Table 2: Long Term Impact Assessment Criteria for Deposited Dust

Nofe:  Deposited dust is assessed as insoluble solids as defined by Standards Australia, 1891, AS/NZS 3580.10.1-
2003: Methods for Sampfing and Analysis of Ambient Air - Determination of Particulales - Deposited Matter
- Gravimetric Method,

Operating Conditions

6. The Proponent shail ensure any visible air pellution generated by the project is assessed regularly, and
that quarrying operations are relocated, modified, and/or stopped as required to minimise air quality
impacts on privately owned jand.

Air Quality Monitoring

7. The Proponent shall prepare and implement an Air Quaiity Monitering Program for the project to the

satisfaction of the Directo

r-General. This program must:

(a}  be submitted to the Director-General within 3 months of the date of this approval;

(b}  be prepared in consultation with DECC; and

{c) include details of how the air quality performance of the project would be monitored, and include
a protocel for evaluating compliance with the relevant air quality criteria in this approval.

METEOROLOGICAL MONITORING

8. During the project, the Proponent shall maintain a suilable meteorological station on {or in close
proximity to) the site to the satisfaction of the DECC and the Director-General. This station must satisfy
the requirements in the Approved Methods for Sampling of Air Pollutants in New South Wales

publication.

SURFACE AND GROUND WATER

Discharges

9. The Proponent shall not discharge any water from the quarry or its asscciated operations except for
the purpose of restoring normal pend level after significant rainfalt.  Any such discharge shall be in

accordance with an EPL.

Water Quality Objectives

10.  Unless otherwise approved by the Director-General, the Applicant shaft aim to meet the water quality
objectives in Table 3 for water in the dredge pond and in ground water adjacent the dredge pond.

Pollutant
Turbidity
pH
Salinity

Dissolved oxygen

Total phosphorus
Total nitrogen
Chorophyil-a

Faecal coliforms

Unit of Measure
NTU
pH
HSicm

mg/L. {(saturation)

Mo/l
| holL
| ug/L
| Median No./100mL

Water Quality Objective

5-20

6-8.5

<1,500

>6 (>80-90%)

<30

<350

<5
<1000

)
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Pollutant l Unit of Measure { Water Quality Objective
Enterococci l Median No./100mL | <230
Algae and blue-green algae I No.celis/mL l <15,000
Sodium mgiL | <400
Potassium ion mg/L <50
Magnesium ion mg/L =50
Chlaride ion mg/L <300
Sulphate ion mg/L <250
Bicarbonate ion mg/L <750
Soluble lronion mg/L <6
Ammonium ion ma/L <20
Table 3: Water Quality Objectives
Nofes:
. The objectives for dissolved oxygen, turbidity and algae are relevant fo surface waler only;
. The Depariment acknowledges that short term exceedances of these objectives may occur during

natural events such as heavy rainfall or tidal saline water infiow.

Management and Monitoring

11.

13.

14.

The Proponent shall prepare and implement a Water Management Plan for the project to the
satisfaction of the Director-General. This plan must:

(@) be submitted to the Director-General within 3 months of the date of this approval;

(b) be prepared in consultation with the DWE and DECG; and

{c) include a:

«  Erosion and Sediment Controt Plan;

+ Surface Water Monitoring Program;

+  Ground Water Monitoring Program; and

+  Acid Suffate Soils Management Pian.

include a strategy for the placement of high hydraulic conductivity material progressively during
the works. High conductivity material is to be placed at intervals along the length of the pond
extension. This materiat is to be of a hydraulic conductivity, and placed at such intervais and in
such places, that will maintain comparable typical groundwater flow through to the Swamp
Sclerophyll Forest as existed prior to the proposed excavation. The existing and comparable
typical groundwater flow is to be determined in accordance with the calculation based on the
existing typical hydraulic gradient and the hydrautic conductivity of the in situ strata provided for
in condition 14{c) helow.

The Erosion and Sediment Control Plan shall:

(a) be consistent with the requirements of Managing Urban Stormwater: Soils and Construction,
Volume 1, 4" Edition, 2004 (Landcom);

(b) identify activities that could cause soil erosion and generate sediment;

(€ describe measures to minimise soil erosicn and the potential for the transport of sediment to
downstream waters;

{d) describe the location, function, and capacity of erosion and sediment control structures; and

{8}  describe what measures would be implemented to maintain (and if necessary decommission)
the structures over time.

The Surface Water Monitoring Program shali include:

(a)  detailed baseline data on surface water qualily in the main channel in Foys Swamp;

(h) surface water impact assessment criteria;

(c) a program to monitor surface water quality;

(d}  aprogram to monitor bank and bed stability of the dredge pond;

(&)  a protocol for the investigation, notification and mitigation of identified exceedances of the
surface water impact assessment criteria; and

1] a program 1o monitor the effectiveness of the Erosion and Sediment Centrol Plan.

The Ground Water Monitoring Program shall include:

(a} a statistical analysis of baseline ground water level and water quality data;

(b} ground water impact assessment criteria, including criteria for assessing any impacts on
ground water dependent ecosystems and vegetation;

©) a program to monitor:
. hydraulic conductivity — upon the completion of the landscaping of each 20 metre wide
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(d)
{e)

(f)

extraction zone, tests shall be conducted to ensure that the hydraulic conductivity
following the placement of materal is similar to the conditions prevailing prior to
excavation commencing;

. impacts on ground water dependent ecosystems and vegetation {from at least §
boreholes at the edge of the dredge pend); and
. water levels (at no less than monthly intervals and taken on the same day) in the dredge

pond, the drain at the flood gates, monitoring bores WM1, WM1A, WMZA, WM3A, WM4,
WMS5, 1/Aug07, 2/Aug07, 3/Augl7, 4/Aug0?, 5/Aug0? and 6/Aug07 (locations shown on
Drawing 6198/208bh Revision A prepared by KF Williams & Associates, 15/2/08), and
any additional bores installed at the edge of the dredge pond,;

. the in situ strata at the perimeter of the dredge pond for its current hydraulic conductivity;
and
. groundwater levels under the SSF,

monthly review of the results of the ground water monitoring by the Preponent’s Envirenmental
Officer;

a protocol for the investigation, notification and mitigation of any identified exceedances of the
greund water impact assessment criteria. The protocol shall include the following measures to
be undertaken in the event that the water level in any bore lies outside the range of two standard
deviations frem the mean for more than & menths and does not follow a trend that can be
attributed 1o climatic effects, as evident in cther menitoring bores, undertake the following
actions:

¢ sand extraction shall be halted immediately while further investigations and any
necessary remedial action are undertaken;

» additional water leve! measurements shall be taken in temporary bores in the
vicinity of the affected bore to confirm the greund water levels in that locality;

» a qualified hydrogeologist shall be engaged to assess the significance of the
variance from expected ground water behaviour;

» if the review of the hydrogeologist considers that action is necessary te maintain
the pre-existing ground water regime in the vicinity of the SSF he/she shall be
requested to recemmend an appropriate remedial action plan.  This plan may
include adjustment to the placement sirategy for panels of high hydraulic
conductivity material required by Cendition 11(d}; and

+ the recommended remedial action plan shall be submitted for the Directer-
General's approval and subsequently implemented by the Prepenent;

inciude measures io mitigate, remediate and/or compensate any identified ground water
impacts.

15.  The Acid Sulfate Secils Management Pan shalil:

(a)

(b)
{c)

LANDSCAPE MANAGEMENT

Planning Agreement

16. Within 3 manths of the date of this approval, the Proponent shall:

(a)

(b)

be prepared in accordance with the Acid Sulphate Soils Assessment and Management
Guidelines; , ,'\‘;" VAN
describe the measures te manage acid sulfate scils; £ S

include an acid sulfate scils sampling and menitering program. y

.

enter into a Planning Agreement with the Minister under section 93F of the EP&A Act. “Fhis......
Agreement must be generally consistent with commitments in the terms of the offer made by the
Prepenent to the Minister on 1 May 2007, and must specifically provide for the:
i imptementation of the Compensatory Planting shown in the plan in Appendix 3;
(i) protection of the vegetation in the area shown in Appendix 4 (Conservation Area),
(iliy  identification by survey plan of the Conservaticn Area shown in the plan titled Vegetation

Conservation Area {shown conceptually in Appendix 4),
(ivy  implementation of the Landscape and Rehabilitaticn Management Plan for the site; and
(v} insurance of the Conservation Area against the impact of fire or vandalism,
register the Planning Agreement on the title of the land in accordance with the Real Property
Act 1900.

Landscaping and Rehabilitation

17. The Proponent shall:

(@)
(b

progressively rehabilitate the site in a manner that is generally consistent with the rehabilitation
objectives in Chapter 3.8 of the EA {see Appendix 5);

ensure that within 4 years of the daie of this approval, the additional plantings in the Nerthemn
Corrider and Southern Rehabilitation Area are comprised of at least 60% of the plant species
recorded for the representative plant communities in the quarry extension area, such as
Bangalay Sand Ferest and Litteral Rainforest;

8 Conditions of Approval
25 August 2008




{c}

imptement the Compensatory Planting in a manner that is consistent with the Landscape and
Rehabilitation Management Plan referred o in Condition 21, including the:

. establishment, conservation and maintenance of approximately 23.99 hectares of native
vegetation,

. enhance 5.25 hectares of the vegetation in Areas 4 and 5; and

] conservation and maintenance of approximately 46.25 hectares of the remnant

vegetation on the site (shown concepiually in Appendix 3); and the best practice

guidelines set out in:

- Bringing the bush back to Western Sydney: Best practice guidelines for bush
regeneration on the Cumberland Plain Department of Infrastructure, Planning and
Natural Resources (2003) ("DIPNR (2003)"); and

- Recovering bushland on the Cumberiand Plains: Best practice guidefines for the
management and restoration of bushiand Department of Environment and
Conservation (2005) ("DEC {2005))";

to the satisfaction of the Director-General.

18.  Within 12 months of the date of this approval, the Propenent shall densely plant Banksia Integrifolia
along the 5 metre setback zones to the Littoral Rainforest vegetation and these areas shall thereafter
be planted with species as may be speciiied in the Landscape and Rehabilitation Management Plan.

19, The Proponent shall:

(a)

(b)
{c}

(d)

(a)

i e

clearly identify the boundary of the extension area in consultation with a suitably qualified
ecologist prior to the commencement of any construction works to ensure that an adeguate
buffer distance is maintained from the dredging activities/quarry operations to the Conservation
Area and SSF;

ensure that all dredging activities and asscciated quarry operations remain within the defined
boundary of the Project Area {(shown on the plan in Appendix 1);

develop a monitoring program and document it in the EMP to demonstrate that the defined
boundary of the quarry extension area is maintained and not compromised during operations;
and

revegetate the buffer area with approptiate native species and be subject to the Landscape and
Rehabilitation Management Plan for inclusion in the EMP for its long term restoration and
management and be not less than & metres wide.

The Proponent shall:

commence the Compensatory Planting and the vegetation screen along the Crooked River
Road frontage north of the east-west link {as shown cenceptually in Appendix 3), within 12
months of the date of this approval or when sufficient propagation material has been collected,
and

i not sever the east-west link until i can be demenstrated to the satisfaction of the Director
! Gieneral that the established communities represented in the Northern Corridor comprise at

least 80% of the native flora species as set out in Appendix § and the Northern Corridor is
successiul according to the criteria in Condition 25;

Pt f6 the satisfaction of the Director-General.

In this Condition, “not sever® means that no works of clearing, tree removal or other habitat
removal shall take place which will reduce or impede the function of the East-West Corridor to
provide connectivity to the National Park from Zone 1.1 as measured by Condition 25(b).

Restriction on clearing of certain fand

20A Within the area marked “X” on Appendix 1, a person shall not clear any of the land of vegetation or
trees without the consent of the Director-General.

Landscape and Rehabilitation Management Plan

21 The Proponent shall prepare and implement a Landscape and Rehabilitation Management Plan for the
project o the satisfaction of the Director-General.

This plan must:

(a)
(b)

(c)
(d)

be submiited to the Director-General for approval within 3 months of the date of this approval;
be generally in accordance with the draft Landscape and Rehabiiitation Management Plan,
dated 20 August 2008 prepared by Kevin Mills & Associates and accepted by the Land and
Environment Court as appropriate;

be prepared in consultation with the DECC by suitably qualified expert/s approved by the
Director-General;

ciearly identify the biclogical purpose of the linkage and describe how its design, dimensions
and management will achieve this purpose;
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(e} coliect baseline dafa for the Project Area including flora species, fauna species and ecological
function parameters;

{f} include a figure showing the location, extent and size of areas to be planted/regenerated for
each community to be impacted;

{9 identify strategies to use the natural resources of the impacted areas to their full potential,

including:

. all plant material to be used as a primary source for restoration and rehabititation should
be collected and propagated from relevant communities prior to clearing;

. all areas proposed for replanting should be assessed initially for their regeneration

potential appropriate restoration strategies shouid follow best practice guidelines as
described in DIPNR {2003) and DEC (2005);
() describe in general the short, medium and long-term measures that would be implemented to:

. rehabilitate the site;

. implement the Compensatory Planting shown in Appendix 3;

. manage the remnant vegetation and habitat on the site, including the areas of Bangatay
Sand Forest to be retained (shown conceptually in Appendix 3);

. landscape the site (including the bunds) to mitigate visual impacts of the project; and

. Upgrade and protect the remaining area of Littoral Rainforest on the eastem side of the
pond extension

{i describe in detail the measures that would be implemented over the first 5 years and every

subsequent 5 year period, to rehabilitate and manage the landscape and vegetation on the site,

including

. setting clear targets to the satisfaction of the Director-General to determine the level of
success and make timely changes to management strategies, as necessary;

N monitoring each vegetation type separately;

(i} set completion criteria for the rehabilitation of the site {i.e. when plantings are seif-sustaining);
(k) describe how the performance of these measures would be monitored over time; and
() inciude a Long Term Management Plan.

21A  The Proponent shall engage a qualified ecologist, bush regeneration or providence nursery group who
will develop a program consisient with the objectives and procedures set out in the draft Landscape
and Rehabilitation Management Plan and this program will address the following issues:

{a) soil testing;

{b) on site collection of seed and other propagation material;

{c) an assessment of the need to develop plants on the site;

(d) a program of successional plantings and management that will achieve the agreed purpose%=mmy
of the pianting; 5 \ PN

(e} targets for short term, medium term and long term planting and management; o

] monitoring requirements;

(g} reporting frequency and methodology;

{h) consuitation with the relevant government agencies;

(i} water quality monitoring; and

(G} quantitative vegetation monitoring;

unless otherwise incorporated in the draft Landscape and Rehabititation Management Pian.

22, The Landscape and Rehabilitation Management Plan must include:

{a) the objectives for the rehabititation of the site and implementation of the Compensatory Planting
and the vegetation screen along the Crooked River Road frontage north of the east-west tink;

{b) a description of how the rehabilitation of the site and implementation of the Compensatory
Planting and how the vegetation screen along the Crooked River Road frontage would be
integrated with the surrounding vegetation to provide a comprehensive strategic framework for
the restoration and enhancement of the landscape over time;

(c} a description of the short, medium, and fong-term measures that would be implemented to:

. rehabilitate the site;

N implement the Compensatory Planting;
* manage the remnant vegetation and habitat on the site; and
. landscape the site (including the bunds) to mitigate visual impacts of the project;

(d) a detailed description of the performance and completion criteria for the rehabilitation of the site
and implementation of the Compensatory Planting and the vegetation screen along the Crooked
River Road frontage;

(e} a detailed description of what measures would be implemented over the next 5 years o
rehabilitate the site, and implement both the Compensatory Planting and the vegetation screen
along the Crooked River Road frontage, including the procedures for:

. undertaking pre-clearance surveys;

. conserving and reusing topsoil;

. collecting and propagating seed for rehabilitation works;

. salvaging and reusing material from the site for habitat enhancement, paticularly tree
hollows;

controlling weeds and ferai pests;

. controlling access;
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23,

24,

25.

26.

(i

M
(k)

. bushfire management;

. managing any potential conflicis between the proposed rehabilitation of the site and
implementation of the Compensatory Planting and any Aboriginal cultural heritage values
in those areas;

] progressively rehabilitate the areas disturbed by sand extraction;

. implementing revegetation and regeneration within the disturbed and compensatory
planting areas, including the establishment of canopy, sub-canopy (if relevant),
understorey and ground cover vegetation;

. reducing the visual impacts of the project; and

. protecting areas outside the disturbance areas;

a detailed program to monitor the performance of the rehabilitation of the site and

implementation of the Compensatory Planting and the vegetation screen along the Crooked

River Road frontage against the relevant objeclives and performance and completion criteria

{see above);

a description of the potential risks to successful rehabilifation and/or revegetation, and a

description of the contingency measures that would be implemented to mitigate these risks; and

details of who is responsible for monitoring, reviewing, and implementing the plan.

Successful establishment of the Northern Corridor shall be measured by the folfowing criteria:

(a}
(b}

(c)
{d)
{e)
{H
(Q)

(h)

Successful establishment of fauna habitat in the Northern Corridor would be measured by:

(a)
(b}
(c)
(d)
(e)

Prior to the severance of the East-West Link the Proponent shall:

{a)

(b)

presence of native flora species;
a majority of the flora species recorded from the removed forest occur in the area; (e.g. 0% of
flora species recorded in removed forest are present);

species from all four layers have been planted and at least 50% of the projected cover has been
achieved for each of the shrub and ground cover layers;

self-sustaining native ptant populations (e.g regeneration of a second generation);

no dominance by single flora species (e.g Bracken);

weeds are not significantly impacting on the native vegetation;

weeds do not represent a majority of the flora species or a higher percentage cover than the
native flora species; and

impacts such as grazing are excluded from the area.

presence of species;

a majority of the resident species recorded from the removed forest occur in the area;
fauna populations are resident in the area;

pest animals are controlled and not impacting upon the fauna or its habitat; and
impacts such as grazing are excluded from the area.

determine the presence of species in both the east-west link and northern corridor by conducting
standard animal survey techniques at least twice in the first year (eg. Eliot trapping for small
mammals, pitfall trapping for reptiles, observational surveys far frogs and birds, and spotlighting
transects for arboreal animals);

determine whether a majority of animal species (particularly those determined to be ikely to be
impacted by fragmentation) utilising the corrdor in the east-west link are present in the
conservation area and the northern corridor and the re-created link at the northern boundary,
and

conduct genetic analysis for a number of key species for whom genetic markers have already
been developed {e.g. Brown Antechinus, Bush Rat and at least fwo skink species) to establish
that genetic relatedness exists between individuals within the two corridors, the Conservation
Area and National Park).

if no genetic refatedness exists between individuals in the Conservation Area, northern corridor,
east-west Iink and the National Park, then this demonstrates that neither the east-west link nor
the northern corridor is functional and therefore the east-west link can be severed without
creating additional fragmentation to animal populations.

If genetic relatedness exists between individuals in the northern corridor, Conservation Area and
the National Park, but not in the east-west link, then this demonstrates that the east-west link is
not functional, but the northern corridor is and therefore, the east-west tink can be severed
without creating additional fragmentation to animal populations.

If genetic relatedness exists between individuals in the Conservation Area, the east-west link
and the National Park, but not the northemn cortidor, then this demonstrates that the northem
corridor is not functional and the east-west link cannot be severed until there is compliance with
Conditions 23 and 24.

The Long Term Management Strategy must be prepared in consultation with Shoalhaven Council,
Kiama Council, DECC, DPI-Fisheries and the CCC, and must:

{a)
{b)

define the objectives and criteria for quarry closure and post-extraction management;
investigate options for the future use of the site;
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(¢}  describe the measures that would be implemented to minimise or manage the ongoing
environmental effects of the development; and
(d)  describe how the performance of these measures would be monitored over time.

Note: The Department accepts that the initial Long Term Management Strategy may not contain detailed
information on post-extraction management.

Landscape and Rehabilitation Bond

27. Within 6 months of the date of this approval, the Proponent shall lodge a rehabilitation bond for the
project with the Director-General. The sum of the bond shall be calculated at:

(a) $2.50/m? for the total area 0 be disturbed by the proposed dredge pond as shown in
Appendix t; and

(b} $1.00/m® for the total area of land to be rehabilitated consisting of Zones 2A.1, 2A.2, 2A.3,
2B8.1,2B.2, 2C.1, 2C.2, 20 and 2E of Appendix 3;

or as otherwise directed by the Director-General.

28A., The rehabilitation bond shall continue to be retained after completion of the Compensatory Planting
to ensure that there shall be a continuation of the Planning Agreement; and

28B. The Director-General may at his or her discretion and on advice from an independent environmental
auditor release or vary the rehabilitation bond where conditions permit. If the rehabilitation is.ng
completed to the satisfaction of the Director General, the Director General will call in all or p/aﬂ Hh
rehabilitation bond, and arrange for the satisfactory compienon of the relevani works. '

28C  The bond may be in the form of a Bank Guarantee or as directed by the Director-Generall

ABORIGINAL HERITAGE

Aboriginal Site Conservation .

29, The Proponent shafl protect and conserve Area A, as described in the EA (as shown on the plan in

Appendix 8, to the satisfaction of the Director-General.

Aboriginal Heritage Management Plan

30.  The Proponent shall prepare and implement an Aboriginal Heritage Management Plan for the project to
the satisfaction of the Director-General. This plan must:
(a) be submitted io the Director-General within 3 months of the dale of this approval and prior to
disturbance of any identified Aboriginal object;
(b} be prepared in consultation with the DECC and relevant Aboriginal communities; and

(c) include a:
. description of the measures that would be implemented to protect Area A and that part of
Area B proposed to be conserved, as described in the EA {as shown on the plan in
Appendix 8);
. description of the measures that would be implemented for the mapping and salvage or

refocation of the archaeclogical relics in the site including the shell midden deposit
situated at the South Westem corner of the Extraction Area (as shown on the plan in

Appendix 8);

. description of the measures that would be implemented if any new Aboriginal objects or
relics are discovered during the project; and

. protocot for the ongoing consultation and involvement of the Aboriginal communities in

the conservation and management of Aboeriginal cultural heritage on the site.

TRAFFIC AND TRANSPORT
Transport Routes

31.  The Proponent shall ensure that all truck movements travelling to or originating from areas:
(a)  south of the site use the Princes Highway, via Beach Road (except as provided for by condition
32 below); and
(by  north of the site use the Princes Highway, via Beach Read, Crooked River Road, Fern Street
and Belinda Street.

32.  The Proponent shall ensure that no trucks associated with the project use Gerroa Road, except where
the destination lies along or adjacent to that road.
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SCHEDULE 4
ADDITIONAL PROCEDURES

NOTIFICATION OF LANDOWNERS

1.

If the results of monitoring required in Scheduie 3 identify that impacts generated by the project are
greater than the relevant impact assessment criteria, then the Proponent shall notify the Director-
General and the affected landowners and/or existing or future tenanis {including tenanis of gquarry
owned properties) accordingly, and provide quarterly monitoring results to each of these parties until
the results show that the project is complying with the relevant criteria.

INDEPENDENT REVIEW

2,

If a landowner of privately owned land considers that the operations of the quarry are exceeding the
impact assessment criteria in Schedule 3, then hefshe may ask the Proponent in writing for an
independent review of the impacts of the project on his/her tand.

i the Director-General is satisfied that an independent review is warranted, the Propenent shall within

3 months of the Director-General advising that an independent review is warranted:

{a)  consult with the landowner to determine his/her concerns;

{b) commission a suitably qualified, experienced and independent person, whose appointment has
been approved by the Director-General, to conduct monitoring on the land, to determine
whether the project is complying with the relevant criteria in Schedule 3, and identify the
source(s) and scale of any impact on the land, and the project’s contribution to this impact; and

(c) give the Director-General and landowner a copy of the independent review.

If the independent review determines that the quarrying operations are complying with the relevant
criteria in Schedule 3, then the Proponent may discontinue the independent review with the approval of
the Director-Generat.

if the independent review determines that the quarrying operations are not complying with the relevant

criteria in Schedute 3, and that the quarry is primarily responsible for this non-compliance, then the

Proponent shalk:

{a) imptement all reasonable and feasible measures, in consultation with the landowner, to ensure
that the project complies with the relevant criteria; and

(b)  eonduct further monitering to determine whether these measures ensure compliance; or

(c) secure a wriiten agreement with the landowner to allow exceedances of the relevant criteria in
Schedule 3,

to the satisfaction of the Director-General.

If the additional monitoring referred to above subsequently determines that the quarrying operations are
complying with the relevant criteria in Schedule 3, then the Proponent may discontinue the independent
review with the approval of the Director-General.

if the Proponent is unable to finalise an agreement with the iandowner, then the Proponent or
landowner may refer the matter fo the Director-General for resolution.

If the matter cannot be rescived within 21 days, the Director-General shall refer the matter 1o an
Independent Dispute Resolution Process (see Appendix 9).

If the landowner disputes the results of the independent review, either the Proponent or the landowner
may refer the matter to the Director-General for resclution.

If the matter cannot be resolved within 21 days, the Director-General shall refer the matter to an
independent Dispute Resclution Process {see Appendix 9).
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SCHEDULE 5
ENVIRONMENTAL MANAGEMENT, MONITORING, REPCRTING & AUDITING

ENVIRONMENTAL MANAGEMENT PLAN

1. The Proponent shalt prepare and implement an Environmenta Management Plan for the project to the
satisfaction of the Director-General. This plan must:
(a) be submitted to the Director-General within 6 months of the date of this approval,
(b}  be prepared in consultation with the Relevant Agencies;
()] provide the strategic contex for environmental management of the project;
(d} identify the statutory requirements that apply to the project;
(e) describe in general how the environmental performance of the project would be monitored and

managed;
{f} describe the procedures that would be implemented to.
. keep the local community and Relevant Agencies informed about the construction,

operation and environmental performance of the project;

receive, handle, respond to, and record complaints;

resolve any disputes that may arise during the life of the project;

respond fo any non-compliance;

manage cumulative impacts; and
. respond to emergencies; and

{g}  describe the role, responsibility, authority, and accountability of the key personnel involved in the
environmental management of the project.

ENVIRONMENTAL MCNITORING PROGRAM

2. The Proponent shall prepare an Environmental Menitering Program far the project to the satisfaction of
the Director-General. This program must be submitted to the Director-Gieneral within 68 months of the
date of this approval, and consolidate the various monitoring requirements in Schedule 3 of this
approval into a single document.

v A&\ Within 3 months of the date of this approval, the Proponent shall nominate a suitably qualified and
= o experienced Environmentai Officer(s) to perform environmental management duties. The
N \f\Enwronmental Officet(s) shall be:
responsible for reviewing the monitoting programs required under this consent; and
responsible for censidering and advising on matters specified in the conditions of this
consent, and all other licences and approvals related to the environmental performance and
impacts of the development.

) ,the Proponent shafl notify the Director-General, and Relevant Agencies of the name and contact
o~ detalls of the Environmental Officer, and any changes to that appointment that may occur from time to
T time.

Note: the Environmental Officer(s) duties need not necessarily be limited to environmental
management and may be an existing employee with appropriate qualifications.

INCIDENT REPORTING

3. Within 7 days of detecting an exceedance of the goals/limits/performance criteria in this approval or an
incident causing {or threatening to cause) material harm to the envirenment, the Proponent shall repon
the exceedance/incident to the Department and any Relevant Agencies. This report must:

(a)  describe the date, time, and nature of the exceedance/incident;
(b)  identify the cause (or likely cause ) of the exceedance/incident;
(c) describe what action has been taken to date; and
{d)  describe the proposed measures to address the exceedancefincident.

ANNUAL REPORTING

4, Within 12 months of the date of this approval, and annually thereafter, the Proponent shall submit an
AEMR to the Director-General, Relevant Agencies and CCC.

This report must:

(a) identify the standards and performance measures that apply to the project;

() describe the works carried cut in the last 12 months;

(¢} describe the works that will be carried out in the next 12 months;

{d) include a summary of the complaints received during the past year, and compare this to the
complaints received in previcus years;

() include a summary of the monitoring results for the project during the past year;

() include an analysis of these monitoring results against the relevant:
. impact assessment criteria/limits;
. monitoring results from previous years; and
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. predictions in the EA;

(o)) include an evaluation of the effectiveness of the environmental protection requirements and
procedures in the AEMR;

{(h} identify any trends in the monitoring results over the life of the project;

(i} identify any non-compliance during the previous year; and

(G} describe what actions were, or are being, taken to ensure compliance.

Within 12 months of the date of the commencement of the project, and every 3 years thereafter,

unless the Director-General directs otherwise, the Propenent shall commission and pay the full cost of

an Independent Environmental Audit of the project. This audit must:

{a) be conducted by a suitably qualified, experienced, and independent person(s) whose
appointment has been approved by the Director-General;

(b) include censultation with the Relevant Agencies;

(€ assess the environmental performance of the project, and its effects on the surrounding
environment;

(d} assess whether the project is complying with the relevant standards, performance measures
and statutory requirements;

(e} review the adequacy of any strategy/plan/program required under this approval, and, if
necessary,

() recommend measures or actions to improve the environmental performance of the project,
and/or any strategy/plan/program required under this approval.

Note: The person(s) conducting the audit must have experiise in fora and fauna assessment as weil as quartry
rehabilitation.

Within 1 month of completion of each independent Environmental Audit, the Proponent shall submit a
copy of the audit report to the Director-General, Relevant Agencies and CCC, with a response to any
of the recommendaticons in the audit report.

Within 3 months of submitting a copy of the audit report to the Director-General, the Proponent shall
review and if necessary revise:
(a) gach of the envircnmental management and menitoring strategies/plans/programs in Schedules
3 and 5; and
(b} the sum of the Landscape and Rehabiltation Bond (see Schedule 3). This review must
consider:
. the eftects of infiation;
. any changes to the total area of disturbance; and
. the performance of the rehabilitation against the completion criteria of the Landscape
and Rehabilitation Management Plan,
to the satisfaction of the Director-General

COMMUNITY CONSULTATIVE COMMITTEE

Within 3 menths of the date of this approval, the Proponent shall establish a Community Consultative
Committee (CCC} for the project. The CCC shall:
(a) be comprised of:

. 2 representatives from the Proponent, one of which wilt be the Environmental Officer
nominated under Condition 2A of Schedule 5

. representatives of both Kiama Councit and Shoalhaven Council (if available);

. 1 representative of the Gerroa Environment Protection Society (if available); and

. at least 2 representatives from the local community,

whose appointment has been approved by the Director-General;

(b} be chaired by an independent chairperson, whose appointment has been approved by the

Director-General;

{c) meet at least twice a year, including one meeting shorily after submission of the AEMR under

Condition 4 of Schedule 5;

{d) review the Proponent's performance with respect to environmental management and community
refations;

e) undertake regular inspections of the quarry operations;

) review community concerns or complaints about the quarry operations, and the Proponent's

complaints handfing procedures; and

{9) provide advice fo:

. the Proponent on improved environmenial management and community relations,
including the provision of information to the community and the identification of
community initiatives to which the Proponent could contribute;
the Department regarding the conditions of this approval; and
the general community on the performance of the quarry with respect to environmental
management and community relations.

Notes:
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. The CCC is an advisory committee. The Department and other Relevant Agencies are responsibie for
ensuring that the Proponent complies with this approval.

. The membership of the CCC should be reviewed on & regular basis (every 3 years).
. if possible, an alternate member should be appointed for each of the representatives from the local
community.
9. At its own expense, the Proponent shall:

(a) ensure that 2 of its representatives attend CCC meetings;

(b)y  provide the CCG with regular information on the environmental performance of the project,
including a copy of the AEMR;

{c} provide meeting facilities for the CCC;

(d) arrange site inspections for the CCCG, if necessary;

(e} respond to any advice or recommendations the CCG may have in relation to the environmental
management or community relations;

) take minutes of the CCC meetings; and

(g}  forward a copy of these minutes to the Director-General, and pu a copy of these minutes on ifs
website.

ACCESS TO INFORMATION

10.  Within 1 month of the approval of any plan/strategy/program required under this approval {or any
subsequent revision of these plans/strategies/programs), or the completion of the audits or AEMR
required under this approval, the Proponent shall:

(a)  provide a copy of the relevant document/s to the Relevant Agencies and the CCC; and
(b}  ensure that a copy of the relevant document/s is made publicly available on its website and at
the quarry.

11, During the project, the Proponent shall:
(a} make a summary of monitoring results required under this approval publicly available on its
website and at the quarry; and
{b) update these results on a regular basis (at least every 3 months).

18 Conditions of Approval
25 August 2008




APPENDIX 1 4
VEGETATION MANAGEMENT AREAS AND SITE PLAN |

19 Conditions of Approval
25 August 2008











































































Cleary Bros (Bombo) Pty Ltd

Appendix B
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Section 55 Protection of the Environment Operations Act 1997
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Environment Protection Licence i!!ﬂi Office of
Nsw Environment
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Licence - 4146

Licence Details

Number: 4146
Anniversary Date: 01-February
Licensee

CLEARY BROS (BOMBO) PTY LTD
PO BOX 210

PORT KEMBLA NSW 2505

Premises

SOUTHERN EXTRACTION AREA
BERRY BEACH ROAD

GERROA NSW 2534

Scheduled Activity

Extractive Activities

Fee Based Activity Scale
Water-based extractive activity > 50000-100000 m3 extracted
Region

Metropolitan - lllawarra

Level 3, NSW Govt Offices, 84 Crown Street
WOLLONGONG NSW 2500
Phone: (02) 4224 4100

Fax: (02) 4224 4110

PO Box 513 WOLLONGONG EAST
NSW 2520
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Information about this licence

Dictionary

A definition of terms used in the licence can be found in the dictionary at the end of this licence.

Responsibilities of licensee

Separate to the requirements of this licence, general obligations of licensees are set out in the Protection
of the Environment Operations Act 1997 (“the Act”’) and the Regulations made under the Act. These
include obligations to:

e ensure persons associated with you comply with this licence, as set out in section 64 of the Act;

e control the pollution of waters and the pollution of air (see for example sections 120 - 132 of the Act);
and

e report incidents causing or threatening material environmental harm to the environment, as set out in
Part 5.7 of the Act.

Variation of licence conditions

The licence holder can apply to vary the conditions of this licence. An application form for this purpose is
available from the EPA.

The EPA may also vary the conditions of the licence at any time by written notice without an application
being made.

Where a licence has been granted in relation to development which was assessed under the
Environmental Planning and Assessment Act 1979 in accordance with the procedures applying to
integrated development, the EPA may not impose conditions which are inconsistent with the
development consent conditions until the licence is first reviewed under Part 3.6 of the Act.

Duration of licence

This licence will remain in force until the licence is surrendered by the licence holder or until it is
suspended or revoked by the EPA or the Minister. A licence may only be surrendered with the written
approval of the EPA.

Licence review

The Act requires that the EPA review your licence at least every 5 years after the issue of the licence, as
set out in Part 3.6 and Schedule 5 of the Act. You will receive advance notice of the licence review.

Fees and annual return to be sent to the EPA
For each licence fee period you must pay:

o an administrative fee; and
o a load-based fee (if applicable).

Environment Protection Authority - NSW Page 3 of 13
Licence version date: 9-Dec-2011
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The EPA publication “A Guide to Licensing” contains information about how to calculate your licence fees.
The licence requires that an Annual Return, comprising a Statement of Compliance and a summary of
any monitoring required by the licence (including the recording of complaints), be submitted to the EPA.
The Annual Return must be submitted within 60 days after the end of each reporting period. See condition
R1 regarding the Annual Return reporting requirements.

Usually the licence fee period is the same as the reporting period.

Transfer of licence

The licence holder can apply to transfer the licence to another person. An application form for this purpose
is available from the EPA.

Public register and access to monitoring data

Part 9.5 of the Act requires the EPA to keep a public register of details and decisions of the EPA in relation to,
for example:

o licence applications;

licence conditions and variations;

statements of compliance;

load based licensing information; and

load reduction agreements.

Under s320 of the Act application can be made to the EPA for access to monitoring data which has been
submitted to the EPA by licensees.

This licence is issued to:
CLEARY BROS (BOMBO) PTY LTD

PO BOX 210

PORT KEMBLA NSW 2505

subject to the conditions which follow.

Environment Protection Authority - NSW Page 4 of 13
Licence version date: 9-Dec-2011
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1 Administrative Conditions

A1  What the licence authorises and regulates

A1.1 This licence authorises the carrying out of the scheduled activities listed below at the premises
specified in A2. The activities are listed according to their scheduled activity classification,
fee-based activity classification and the scale of the operation.

Unless otherwise further restricted by a condition of this licence, the scale at which the activity is
carried out must not exceed the maximum scale specified in this condition.

Scheduled Activity Fee Based Activity Scale
Extractive Activities Water-based extractive activity > 50000 - 100000 m3
extracted

A2 Premises or plant to which this licence applies
A2.1 The licence applies to the following premises:

Premises Details

SOUTHERN EXTRACTION AREA

BERRY BEACH ROAD
GERROA

NSW 2534

THE AREA BORDERED IN BROWN ON THE MAP TITLED "GERROA SAND
RESOURCE" DATED 7/12/11 AND HELD ON EPA FILE 281283A8.

A3 Information supplied to the EPA

A3.1 Works and activities must be carried out in accordance with the proposal contained in the licence
application, except as expressly provided by a condition of this licence.

In this condition the reference to "the licence application" includes a reference to:

a) the applications for any licences (including former pollution control approvals) which this licence
replaces under the Protection of the Environment Operations (Savings and Transitional)
Regulation 1998; and

b) the licence information form provided by the licensee to the EPA to assist the EPA in
connection with the issuing of this licence.

2 Discharges to Air and Water and Applications to
Land

P1 Location of monitoring/discharge points and areas

Environment Protection Authority - NSW Page 5 of 13
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P1.1 The following points referred to in the table are identified in this licence for the purposes of the
monitoring and/or the setting of limits for discharges of pollutants to water from the point.

P1.2 The following utilisation areas referred to in the table below are identified in this licence for the
purposes of the monitoring and/or the setting of limits for any application of solids or liquids to the
utilisation area.

Water and land
EPA Identi- Type of Monitoring Point Type of Discharge Point Location Description
fication no.
1 Discharge to waters The end of the "Overflow Pipe" from the

dredge pond as labelled on the map
titled "Gerroa Sand Resource" dated
7/12/11 and held on EPA file 281283A8.

3 Limit Conditions

L1 Pollution of waters

L1.1 Except as may be expressly provided in any other condition of this licence, the licensee must
comply with section 120 of the Protection of the Environment Operations Act 1997.

4 Operating Conditions

O1 Activities must be carried out in a competent manner

0O1.1 Licensed activities must be carried out in a competent manner.
This includes:
a) the processing, handling, movement and storage of materials and substances used to carry out
the activity; and
b) the treatment, storage, processing, reprocessing, transport and disposal of waste generated by
the activity.

02 Maintenance of plant and equipment

02.1 All plant and equipment installed at the premises or used in connection with the licensed activity:
a) must be maintained in a proper and efficient condition; and
b) must be operated in a proper and efficient manner.

5 Monitoring and Recording Conditions

M1  Monitoring records
M1.1 The results of any monitoring required to be conducted by this licence or a load calculation

Environment Protection Authority - NSW Page 6 of 13
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protocol must be recorded and retained as set out in this condition.

M1.2 All records required to be kept by this licence must be:
a) in a legible form, or in a form that can readily be reduced to a legible form;
b) kept for at least 4 years after the monitoring or event to which they relate took place; and
c) produced in a legible form to any authorised officer of the EPA who asks to see them.

M1.3 The following records must be kept in respect of any samples required to be collected for the
purposes of this licence:
a) the date(s) on which the sample was taken;
b) the time(s) at which the sample was collected;
c) the point at which the sample was taken; and
d) the name of the person who collected the sample.

M2 Recording of pollution complaints

M2.1 The licensee must keep a legible record of all complaints made to the licensee or any employee
or agent of the licensee in relation to pollution arising from any activity to which this licence
applies.

M2.2 The record must include details of the following:
a) the date and time of the complaint;
b) the method by which the complaint was made;
c¢) any personal details of the complainant which were provided by the complainant or, if no such
details were provided, a note to that effect;
d) the nature of the complaint;
e) the action taken by the licensee in relation to the complaint, including any follow-up contact
with the complainant; and
f) if no action was taken by the licensee, the reasons why no action was taken.

M2.3 The record of a complaint must be kept for at least 4 years after the complaint was made.

M2.4 The record must be produced to any authorised officer of the EPA who asks to see them.

M3 Telephone complaints line

M3.1 The licensee must operate during its operating hours a telephone complaints line for the purpose
of receiving any complaints from members of the public in relation to activities conducted at the
premises or by the vehicle or mobile plant, unless otherwise specified in the licence.

M3.2 The licensee must notify the public of the complaints line telephone number and the fact that it is
a complaints line so that the impacted community knows how to make a complaint.

M3.3 The preceding two conditions do not apply until 3 months after:
a) the date of the issue of this licence or
b) if this licence is a replacement licence within the meaning of the Protection of the Environment
Operations (Savings and Transitional) Regulation 1998, the date on which a copy of the licence
was served on the licensee under clause 10 of that regulation.

Environment Protection Authority - NSW Page 7 of 13
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6 Reporting Conditions

R1 Annual return documents

R1.1 The licensee must complete and supply to the EPA an Annual Return in the approved form
comprising:
a) a Statement of Compliance; and
b) a Monitoring and Complaints Summary.
At the end of each reporting period, the EPA will provide to the licensee a copy of the form that
must be completed and returned to the EPA.

R1.2 An Annual Return must be prepared in respect of each reporting period, except as provided
below.

R1.3 Where this licence is transferred from the licensee to a new licensee:
a) the transferring licensee must prepare an Annual Return for the period commencing on the first
day of the reporting period and ending on the date the application for the transfer of the licence to
the new licensee is granted; and
b) the new licensee must prepare an Annual Return for the period commencing on the date the
application for the transfer of the licence is granted and ending on the last day of the reporting
period.

R1.4 Where this licence is surrendered by the licensee or revoked by the EPA or Minister, the licensee
must prepare an Annual Return in respect of the period commencing on the first day of the
reporting period and ending on:

a) in relation to the surrender of a licence - the date when notice in writing of approval of the
surrender is given; or

b) in relation to the revocation of the licence - the date from which notice revoking the licence
operates.

R1.5 The Annual Return for the reporting period must be supplied to the EPA by registered post not
later than 60 days after the end of each reporting period or in the case of a transferring licence
not later than 60 days after the date the transfer was granted (the 'due date').

R1.6 The licensee must retain a copy of the Annual Return supplied to the EPA for a period of at least
4 years after the Annual Return was due to be supplied to the EPA.

R1.7 Within the Annual Return, the Statement of Compliance must be certified and the Monitoring and
Complaints Summary must be signed by:
a) the licence holder; or
b) by a person approved in writing by the EPA to sign on behalf of the licence holder.

R1.8 A person who has been given written approval to certify a certificate of compliance under a
licence issued under the Pollution Control Act 1970 is taken to be approved for the purpose of this
condition until the date of first review of this licence.

Note: The term "reporting period" is defined in the dictionary at the end of this licence. Do not complete
the Annual Return until after the end of the reporting period.

Note: An application to transfer a licence must be made in the approved form for this purpose.

Environment Protection Authority - NSW Page 8 of 13
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R2 Notification of environmental harm
R2.1 Notifications must be made by telephoning the Environment Line service on 131 555.

R2.2 The licensee must provide written details of the notification to the EPA within 7 days of the date
on which the incident occurred.

Note: The licensee or its employees must notify the EPA of incidents causing or threatening material
harm to the environment as soon as practicable after the person becomes aware of the incident in
accordance with the requirements of Part 5.7 of the Act.

R3  Written report

R3.1 Where an authorised officer of the EPA suspects on reasonable grounds that:
a) where this licence applies to premises, an event has occurred at the premises; or
b) where this licence applies to vehicles or mobile plant, an event has occurred in connection with
the carrying out of the activities authorised by this licence,
and the event has caused, is causing or is likely to cause material harm to the environment
(whether the harm occurs on or off premises to which the licence applies), the authorised officer
may request a written report of the event.

R3.2 The licensee must make all reasonable inquiries in relation to the event and supply the report to
the EPA within such time as may be specified in the request.

R3.3 The request may require a report which includes any or all of the following information:
a) the cause, time and duration of the event;
b) the type, volume and concentration of every pollutant discharged as a result of the event;
c) the name, address and business hours telephone number of employees or agents of the
licensee, or a specified class of them, who witnessed the event;
d) the name, address and business hours telephone number of every other person (of whom the
licensee is aware) who witnessed the event, unless the licensee has been unable to obtain that
information after making reasonable effort;
e) action taken by the licensee in relation to the event, including any follow-up contact with any
complainants;
f) details of any measure taken or proposed to be taken to prevent or mitigate against a
recurrence of such an event; and
g) any other relevant matters.

R3.4 The EPA may make a written request for further details in relation to any of the above matters if it

is not satisfied with the report provided by the licensee. The licensee must provide such further
details to the EPA within the time specified in the request.

7 General Conditions
G1 Copy of licence kept at the premises or plant
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G1.1 A copy of this licence must be kept at the premises to which the licence applies.
G1.2 The licence must be produced to any authorised officer of the EPA who asks to see it.

G1.3 The licence must be available for inspection by any employee or agent of the licensee working at
the premises.

Environment Protection Authority - NSW Page 10 of 13
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Dictionary

General Dictionary

3DGM [in relation
to a concentration
limit]

Act

activity

actual load

AM

AMG

anniversary date

annual return

Approved Methods
Publication

assessable
pollutants

BOD

CEM

CcoD

composite sample

cond.
environment

environment
protection
legislation

EPA

fee-based activity
classification

general solid waste
(non-putrescible)

NSW

GOVERMMENT

Means the three day geometric mean, which is calculated by multiplying the results of the analysis of
three samples collected on consecutive days and then taking the cubed root of that amount. Where one
or more of the samples is zero or below the detection limit for the analysis, then 1 or the detection limit
respectively should be used in place of those samples

Means the Protection of the Environment Operations Act 1997

Means a scheduled or non-scheduled activity within the meaning of the Protection of the Environment
Operations Act 1997

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009

Together with a number, means an ambient air monitoring method of that number prescribed by the
Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales.

Australian Map Grid

The anniversary date is the anniversary each year of the date of issue of the licence. In the case of a
licence continued in force by the Protection of the Environment Operations Act 1997, the date of issue of
the licence is the first anniversary of the date of issue or last renewal of the licence following the
commencement of the Act.

Is defined in R1.1

Has the same meaning as in the Protection of the Environment Operations (General) Regulation2009
Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009

Means biochemical oxygen demand

Together with a number, means a continuous emission monitoring method of that number prescribed by
the Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales.

Means chemical oxygen demand

Unless otherwise specifically approved in writing by the EPA, a sample consisting of 24 individual samples
collected at hourly intervals and each having an equivalent volume.

Means conductivity
Has the same meaning as in the Protection of the Environment Operations Act 1997

Has the same meaning as in the Protection of the Environment Administration Act 1991

Means Environment Protection Authority of New South Wales.

Means the numbered short descriptions in Schedule 1 of the Protection of the Environment Operations
(General) Regulation 2009.

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act
1997

Environment Protection Authority - NSW

Licence version date:
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flow weighted
composite sample

general solid waste
(putrescible)

grab sample

hazardous waste

licensee

load calculation
protocol

local authority
material harm
MBAS
Minister

mobile plant

motor vehicle
08&G

percentile [in
relation to a
concentration limit
of a sample]

plant

pollution of waters
[or water pollution]

premises
public authority
regional office

reporting period

restricted solid
waste

scheduled activity

special waste

™
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Means a sample whose composites are sized in proportion to the flow at each composites time of
collection.

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environmen t Operations Act
1997

Means a single sample taken at a point at a single time

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act
1997

Means the licence holder described at the front of this licence

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009

Has the same meaning as in the Protection of the Environment Operations Act 1997

Has the same meaning as in section 147 Protection of the Environment Operations Act 1997
Means methylene blue active substances

Means the Minister administering the Protection of the Environment Operations Act 1997

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act
1997

Has the same meaning as in the Protection of the Environment Operations Act 1997
Means oil and grease

Means that percentage [eg.50%)] of the number of samples taken that must meet the concentration limit
specified in the licence for that pollutant over a specified period of time. In this licence, the specified period
of time is the Reporting Period unless otherwise stated in this licence.

Includes all plant within the meaning of the Protection of the Environment Operations Act 1997 as well as
motor vehicles.

Has the same meaning as in the Protection of the Environment Operations Act 1997

Means the premises described in condition A2.1
Has the same meaning as in the Protection of the Environment Operations Act 1997
Means the relevant EPA office referred to in the Contacting the EPA document accompanying this licence

For the purposes of this licence, the reporting period means the period of 12 months after the issue of the
licence, and each subsequent period of 12 mo nths. In the case of a licence continued in force by the
Protection of the Environment Operations Act 1997, the date of issue of the licence is the first anniversary
of the date of issue or last renewal of the licence following the commencement of the Act.

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act
1997

Means an activity listed in Schedule 1 of the Protection of the Environment Operations Act 1997

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act
1997

Together with a number, means a test method of that number prescribed by the Approved Methods for the
Sampling and Analysis of Air Pollutants in New South Wales.

Page 12 of 13
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TSP
TSS
Type 1 substance

Type 2 substance

utilisation area
waste

waste type

Ms Nadia Kanhoush
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Means total suspended particles
Means total suspended solids

Means the elements antimony, arsenic, cadmium, lead or mercury or any compound containing one or
more of those elements

Means the elements beryllium, chromium, cobalt, manganese, nickel, selenium, tin or vanadium or any
compound containing one or more of those elements

Means any area shown as a utilisation area on a map submitted with the application for this licence
Has the same meaning as in the Protection of the Environment Operations Act 1997

Means liquid, restricted solid waste, general solid waste (putrescible), general solid waste (non -
putrescible), special waste or hazardous waste

Environment Protection Authority

(By Delegation)

Date of this edition:

22-August-2000

End Notes

1 Licence varied by notice 1019326, issued on 25-Jul-2002, which came into effect on

19-Aug-2002.

2 Licence varied by change to DEC Region allocation, issued on 17-Mar-2006, which came into
effect on 17-Mar-2006.

3 Condition A1.3 Not applicable varied by notice issued on <issue date> which came into effect
on <effective date>

4 Licence varied by legislative change to Sched. Act. name, issued on 28-Apr-2008, which came
into effect on 28-Apr-2008.

5 Licence varied by notice 1502807 issued on 09-Dec-2011

Environment Protection Authority - NSW

Licence version date:

9-Dec-2011
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EROSION AND SEDIMENT CONTROL PLAN
1. Introduction

At the commencement of operations in the quarry extension area, all of the disturbed
land within the boundary of the sand quarry drains towards the dredge pond. The
dredge pond receives any rainfall runoff from disturbed areas and acts as a large
settling basin.

Land currently disturbed by sand extraction is bordered on its eastern side by higher
ground and on its western side by a flood bund, constructed to a height of 3.2 metres
AHD to keep external flood water out. The flood bund has the secondary effect of
retaining any runoff from disturbed areas within the sand quarry.

As sand mining progresses into the extension area, it will pass through an elevated
forested dune area and then enter an area of lower altitude, partly cleared with
scattered trees. A new section of flood bund will be required on the western side of
this lower area where levels drop below 3.2 metres AHD. Further north from this
section the site is grassland with a western boundary above the 3.2 m AHD level. To
the west of the extraction area the land slopes away to the property’s main drainage
channel, which leads to Blue Angle Creek.

Having regard to the unique circumstances of the sand quarry, the potential risk of
erosion and sedimentation that is addressed in this plan is as follows:

Q erosion during mining operations caused by wind, vehicle movement, rainfall
or wave action;

Q sediment movement from unmined dunes during initial disturbance for
clearing and topsoil stripping;

Q sediment movement from the western side of the extension area downslope
towards the main channel; and

Q erosion of final batters both within the foreshore zone and in the dry zone
above.

The above risks are addressed in the following sections
2. Erosion Control during Sand Mining

While the site is functioning as a sand quarry, procedures to be observed to control
erosion include:

Q internal roadways and the loading area are to be kept moist when in use to
minimise erosion initiated by vehicles;

Q activities involving disturbance to dry sand will cease during periods of high
wind when there is visible evidence of material escaping to the wind as a
result of mobilisation by machinery;

Gerroa Sand Resource May 09
Quarry Environmental Management Plan 130R1
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Q topsoil stockpiles will be stabilised (seeded or mulched) unless the topsoil is
to be used for rehabilitation within two weeks of stockpiling;

Q prior to sand removal, clean water cutoff drains shall be installed above any
cut batter location where there is potential for external rainfall runoff to flow
down the batter towards the dredge pond. The purpose of the drain is to
protect the cut batter from rilling and slumping which might reduce the
width of buffer to the adjoining vegetation.

Q the rate of sand mining will be controlled to match product dispatch to avoid
accumulating excessive stockpiles;

Q each section of the dredge pond foreshore will be backfilled to a stable
landform as soon as possible after sand has been extracted from that section;

Q finished surfaces will be stabilised as soon as possible following shaping to
minimise exposure to erosion;

Q completed sections of the dredge pond foreshore and batters are to be
inspected at least quarterly and any erosion damage repaired; and

Q cut off drains are to be inspected and maintained at least quarterly.
3. Sediment Control during Sand Mining
3.1 Clearing and Topsoil Stripping

Prior to any disturbance for clearing or topsoil stripping, silt stop fencing will be
installed across any aspect of the worksite where there is a slope away from the
dredge pond. The fencing is to be installed as shown in Figure 1.

If it is likely the fencing will remain in place for the duration of sand mining, it
should be installed on the boundary fence where it will not be in the way of
operations. Fencing is not needed on any slope leading into the working area of the
dredge pond as any sediment movement in that direction will be collected by the
dredge.

3.2 Boundary Protection

Parts of the western side of the extension area slope downwards through Swamp
Sclerophyll Forest to the main drainage channel. To ensure that there is no sediment
movement off the western side of the site, silt stop fencing will be installed along the
boundary wherever disturbed land adjoins a slope leading away from the dredge
pond. Such a slope may occur on the western side of the access track or flood bund.

3.3 Maintenance
Silt stop fencing is to be inspected at least monthly and after any significant rainfall

event. Any necessary maintenance is to be effected whenever the need is apparent.
Sediment shall not be allowed to build up in front of silt stop fencing.

Gerroa Sand Resource May 09
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4, Protection of Final Landform

Finished surfaces will have a 6H:1V slope within the normal operating water level of
the dredge pond and 3H:1V slope in dryland areas above. Stabilisation works are to
commence on these surfaces as soon as profiling is complete. Habitat creation and
vegetation planting shall be in accordance with the Landscape and Rehabilitation
Management Plan. If necessary the finished dry batter is to be stabilised with mulch
and/or jute webbing to assist in holding the surface while vegetation matures.

Sand dune batters and the dredge pond foreshore are to be regularly inspected in the
post mining period and maintenance undertaken until such time as stability is
confirmed. Should it be found that wave action continually erodes a section of
foreshore, expert advice is to be obtained as to measures to permanently stabilise the
location.

Silt stop fencing will be removed upon completion of sand mining and rehabilitation,
or sooner if the likelihood of sediment transfer has been eliminated.
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Appendix D

LANDSCAPE AND REHABILITATION MANAGEMENT PLAN
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Effect of the Dredge Pond on Groundwater Levels Appendix B: Groundwater — Pond Interactions

B-1 Introduction

1. This report provides an analysis of the interaction between the existing and proposed
dredge pond at the Gerroa Sand Mine and the groundwater in the immediate vicinity.
The report also considers the effect of rainfall and evaporation on groundwater and

pond levels.

2. As at December 2007, the existing dredge pond has a water surface area of about 15
ha.

3. The proposed extension to the dredge pond is located in a relatively narrow strip of land

that runs in a north-easterly direction between Crooked River Road on the south-east
and an excavated drain to the north-west. At completion, the dredge pond extension
will measure approximately 900 m long by an average of 75 m wide and have a water
surface area of 7 ha. :

B-2 Data

4, In the course of preparing this report I have reviewed and taken account of the
following data:

a) Dredge pond water level observations taken at an average of approximately 10 day
intervals between 1993 and 2006 - data provided by Cleary Bros (Bombo);

b) Observations of water level in groundwater monitoring bores in the vicinity of the
dredge pond taken at approximately monthly intervals between 1993 and 2006 -
data provided by Cleary Bros (Bombo);

c) Records of the dredge pond water surface area at various dates - data provided by
Cleary Bros (Bombo);

d) Daily rainfall records for Kiama (1897 - 2007) and Gerringong (Mayflower) (1895 -
2007) - provided by the Bureau of Meteorology;

e) Daily pan evaporation records for Nowra (1972 - 2006) - provided by the Bureau of
Meteorology;

f)  Mapping showing the variation of average annual and average monthly pan
evaporation across Australia — provided by the Bureau of Meteorology.

B-3 Climatic Setting

5. Table 1 shows the estimated average monthly water balance for an open water body at
Gerroa based on the long term daily rainfall records from Gerringong (1895 ~ 2006) and
pan evaporation records from Nowra (1972 - 2006). For purposes of this analysis I
have adopted the pan evaporation data from Nowra. I consider that this will lead to an
over estimation of the actual evaporation loss from the dredge pond because the Nowra
meteorological station (about 20 km inland) will tend to be hotter and less humid (and
therefore subject to higher evaporation) than the dredge pond at Gerroa (about 1 km
from the ocean).

6. The data in Table B-1 indicates that, on average there is likely to be an excess of rainfall
over evaporation (positive values in the last column of Table B-1) for five months from
March to July and an excess of evaporation (negative values in the last column of Table
B-1) during the seven months from August to February. The estimated average annual
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excess of evaporation over rainfall is 166 mm or 1.66 ML/ha. Obviously, the balance
between rainfall and evaporation is highly dependant on the weather for the particular
year. Analysis of the rainfall and evaporation data for the period 1972 (when
evaporation records at Nowra began) and 2006 indicates that the annual water balance
for an open water pond would have varied from a loss of 990 mm (1980) to a gain of

775 mm (1974).

Table B-1: Average Monthly Rainfall, Open Water Evaporation
and Rainfall Excess

Month Rainfall Evaporation Rainfall

Excess!

(mm) (mm) (mm)

Jan 127 175 -48
Feb 132 143 -11
Mar 148 128 21
Apr 136 102 34
May 129 79 50
Jun 126 71 55
Jul 92 76 16
Aug 81 104 -23
Sep 73 126 . -53
Oct 93 151 -58
Nov 95 157 -62
Dec 99 186 -87
Year 1,331 1,497 -166

Note 1: Rainfall that exceeds evaporation denoted by positive values.

7. Table B-2 summarises the annual rainfall for the period 1993-2007 and the departure of
the annual rainfall from the long term average. (Note that the average values quoted at
the bottom of Table B-2 represent the long term average (1895 - 2006)). The last
column of Table B-2 shows the departure from the long term average annual rainfall.
The table shows that there has been significant variation from the long term average
during the period 1993 to 2006 with 1993 being the driest (-490 mm) and 1999 being
the wettest (+405 mm).

Table B-2: Monthly Rainfall 1993 - 2006

Year J F M A M J J A S 0 N D Year  Departure

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)  (mm) (mm)
1993 53 67 110 15 62 42 g1 91 143 78 61 28 841 -490
1994 29 153 198 142 56 178 37 11 12 66 43 45 a72 -359
1995 125 43 183 19 280 g7 4 6 198 159 217 77 1,415 84
1996 155 75 61 105 63 101 70 83 104 40 127 33 1,018 -313
1997 226 142 129 8 151 143 108 13 168 52 39 43 1,221 -110
1998 94 39 60 180 202 139 93 619 44 21 129 69 1,699 368
1999 3716 134 119 187 89 80 251 46 48 236 68 103 1,736 405
2000 76 22 145 76 61 78 50 31 48 52 230 77 946 -385
2001 101 285 111 69 104 56 200 96 33 60 125 31 1,270 51
2002 243 396 135 110 82 74 13 16 25 27 27 92 1,241 0
2003 68 9% 110 202 538 72 66 63 18 79 207 54 1,574 243
2004 70 86 101 341 27 28 80 47 111 308 72 103 1,378 45
2005 175 107 128 35 138 65 158 5 101 106 173 45 1,236 95
2006 “125 66 52 24 124 228 184 90 81 16 70 90 1,161 -170
Ave 127 132 148 136 129 126 92 81 73 a3 85 93 1,331
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8. Figure B-1 graphically shows the same monthly rainfall that is presented in Table B-1
and illustrates the significant variation in rainfall that has occurred over the period 1993
- 2006.

Monthly Rainfall
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Figure B-1: Monthly Rainfall 1993 - 2006

B-4 Observed Pond and Groundwater Levels

9. Water levels in the dredge pond at Gerroa have been monitored at approximately 10
day intervals since 1993. Figure B-2 shows the variation of pond water level over this

period.

Gerroa Dredge Pond - Observed Water Level
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Figure B-2: Recorded Dredge Pond Levels
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10. As would be expected, Figure B-2 shows a distinct correlation between pond water level

and the preceding rainfall as set out in Table B-2 and Figure B-1.

In particular the

peaks in the pond water level are directly related to rainfall as shown in Table B-3.

Table B-3: Correspondence Between Peak Pond Levels
and Preceding Rainfall

Pond Rain
Level Month Depth Month
(m AHD) (mm)
1.89 Jul-94 178 Jun-94
1.89 Nov-95 217 Nov-95
2.19 Nov-98 619 Aug-98
1.71 Apr-02 396 Feb-02
1.29 Jun-04 341 Apr-04
1.61 Jul-05 158 Jul-05
1.61 Nov-06 228 Jun-06

11. Figure B-3 shows the observed water levels in the dredge pond and in a number of
monitoring bores located in close proximity to the existing dredge pond or the proposed

extension:

e BH1 Located near the quarry entrance to the west of the southern end of the
existing dredge pond;

s BH2 Located near the corner of Beach Road and Crooked River Road to the east
of the southern end of the existing dredge pond;

e BH4  Located approximately 500 m north east of the existing dredge pond

adjacent to Crooked River Road (near the centre of the proposed sand mine
extension),

Gerroa Pond and Monitoring Bores
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Figure B-3: Recorded Water Levels in Dredge Pond and Monitoring Bores

5:\20000 series\22485 - Cleary Bros L&E Court\Working\Report\20080130
#22485 Effect of Pond on Groundwater.doc

Page B-6




Land & Environment Court Matter 10801 of 2007
GEPS v The Minister for Planning & Cleary Bros (Bombo) Pty Ltd

Effect of the Dredge Pond on Groundwater Levels Appendix B: Groundwater — Pond Interactions

12. The water levels in Figure B-3 indicate the following characteristics:
a) Groundwater levels respond to rainfall in a similar manner to the pond itself;

b) The relative levels in BH1, BH2 and the pond indicate that most of the time there is
a hydraulic gradient that would cause flow from the vicinity of BH1 towards the
pond, and from the pond towards BH2. The exceptions to this are:

- the occasions when the level in BH1 drops below the level in the pond (eg
towards the middle of 1998 and the middle of 2001) and flow would occur
from the pond towards BH1;

—  the occasions when the level in BH2 rises above the level in the pond (eg
towards the middle of 2003) and flow would occur towards the pond from the
vicinity of BH2.

c) The fact that the pond level is above the level in BH2 for most of the time indicates
that the pond is helping sustain the groundwater level in the vicinity of BH2;

d) The water levels in BH4 (which is located well away from any influence of the pond
-about 500 m) are generally lower than the water level in the pond or BH1 and
BH2. This indicates that there is a hydraulic gradient towards the north-east which

would be fed by the pond.
e) The water levels in BH4 exhibit a similar response to rainfall as that exhibited by
the other bores and the pond.
13. Table B-4 summarises the variation in observed water levels in the pond and the

monitoring bores. The data in table B-4 shows that:

a) Water levels in the pond vary over a smaller range than the groundwater. This
infers that the pond has a moderating effect on the variation in groundwater levels

in the vicinity of the pond;

b) The average groundwater level in BH4 is significantly lower than in the pond or BH1

and BH2.
Table B-4: Variation in Pond and Bore Water Levels
BH1 BH2 BH4 Pond
Average Level (m AHD) 2.07 1.00 0.74 1.40
Maximum Level (m AHD) 3.32 2.21 2.23 2,19
Minimum Level (m AHD) 0.35 0.23 0.00 0.71
Range (m) 2.97 1.98 2.23 1.48

B-5 Water Losses from the Dredge Pond
14. The dredge pond forms a “window” onto the natural groundwater system.

15. The water level in the dredge pond is established by a combination of factors,
principally:
e« The hydraulic gradients that causes groundwater to flow into or out of the pond (see
Paragraph 12 above);
¢ The average water level in the drain upstream of the flap gates;
e Evapotranspiration from vegetation that can access the groundwater; and
e Water gains (rainfall) and losses (evaporation) from the surface of the dredge pond.
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(

16. Based on the average climatic data set out in Table B-1, the loss of water from the
surface of the existing dredge pond under average climatic conditions would have varied
from about 16 ML/year in 1993 (10 ha area) to 24 ML/year in 2006. At the completion
of sand extraction the average annual water loss is estimated to be 36 ML/year (22 ha

water surface area).

17.  Figure B-4 shows the results of an analysis of the expected water level in the pond
under the influence of rainfall and evaporation only. This figure has been derived by
subtracting the monthly evaporation from the monthly rainfall using the historic records
for the period 1993 - 2006. To make the levels comparable with the levels shown in
Figure B-1, the analysis shown in Figure B-4 starts and ends with the same water levels

as observed in the pond.
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Figure B-4: Dredge Pond Water Levels under the Influence of
Rainfall and Evaporation Only

18. Figure B-4 shows that that rainfall and evaporation on the surface of the pond are
significant factors in determining the fluctuation of pond water level. However the
figure also indicates that groundwater outflow and inflow are significant factors. This is
illustrated by the levels observed in the pond as a result of two pericds of heavy rainfall
from mid 1998 to the end of 1999.

a) The effect of the first period of heavy rainfall in March to August 1998 was to raise
the pond level by 1.28 m (see Figure B-1) but the rise attributable to direct rainfall
and evaporation was only 0.91 m (see Figure B-3). This indicates that
groundwater inflow contributed to the observed rise in the pond level.

b) A second period of heavy rainfall in the first six months of 1999 would have
contributed 0.54 m to the water level as a result of direct rainfall and evaporation
(see Figure B-4). However, as can be seen in Figure B-1, the pond water level oﬁly
rose by 0.38 m. This indicates that during this period the pond was contributing
water to the local groundwater system.
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Appendix E — BASELINE WATER DATA - Part 2

This part contains two extracts from the Douglas Partners Report on
Geotechnical Assessment — Proposed Northern Extension of Gerroa Sand Quarry
(June 2006). This report was published in full in the environmental
assessment for the quarry extension (Perram & Partners 2006).

Relevant extracts are:
Q 6.3 — pH of Dredge Pond water and Groundwater;
Q 6.4 — Groundwater Quality

Q 2 (addendum) — Nutrient Levels

Tables of water quality monitoring results prior to 2006 upon which the
attached extracts are based are included in the Douglas Partners report.
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6.2 Rainfall and Evaporation from Dredge Pond

The assessed median rainfall for the Gerroa area is about 1165 mm (in comparison with
1047 mm for the period of recording at the Gerroa Sand Quarry). In comparison, available data
for evaporation rates for a NSW south coast area recording station (Ulladulla) indicates that the
average daily evaporation rate is of the order of 2.8 mm/day (1022 mm/year), less than either
the assessed or measured rainfall data. It is however understood that readings at the Nowra
monitoring station indicate average evaporation of the order of 4 mm/day (about
1460 mm/year). As such, there is an uncertainty with regard to the balance between rainfall

and evaporation from the dredge pond at the site.

6.3  pH of Dredge Pond Water and Groundwater

Measurement of the pH of both the dredge pond water and groundwater in the Cleary Bros
(Bombo) Pty Ltd monitoring bores has been carried out on a regular basis since 1993. The
monitoring of the dredge pond and the monitoring bores WM 1 and WM 2 at the southern end
of the Gerroa Sand Quarry, together with monitoring bores WM 3, WM 4, WM 5 and WM 6, the
main drainage canal and Blue Angle Creek in or near the proposed Northern Extension Area
indicated:

e the dredge pond pH has generally moved within the range 6.0 — 9.0 (moderately acidic to
strongly alkaline) in comparison with a range of 5.4 — 8.5 (strongly acidic to strongly alkaline)
for the monitoring bores.

e the lowest dredge pond pH values were measured in the period of heavy rainfall at the end
of July 1998 and extreme rainfall in mid August 1998. This may reflect the flushing of
organic acids or oxidised pyritic material from the sand aquifer.

e the minimum pH levels (pH 5.4 and 5.9, respectively) in the monitoring bores WM 2 and
WM 3 may be an indicator of pyrite oxidation or the presence of organic acid complexes.

e the pH of Blue Angle Creek at the flood gates at the northern end of the CB property (i.e.
north of the proposed quarry extension) generally ranged between 6.6 and 7.8, but with a
lower pH reading of 4.8 being associated with transient stream flushing event during wet

Geotechnical Assessment — Proposed Northern Extension of Gerroa Sand Quarry Project 37673
Gerroa and Beach Roads, Gerroa June 2006
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weather. For comparison, pH readings as low as 3.2 have been recorded in the drains within
Foys Swamp, upstream (west) of the proposed quarry extension area.

The conditions represented by the pH values within the dredge pond or monitoring bores
described above are not considered severe. The significantly lower pH values recorded in the
Foys Swamp drainage system and its discharge path (Blue Angle Creek) indicate periodic

severe conditions probably related to flushing of acid formed by oxidation of acid sulphate soils.

6.4 Groundwater Quality

It is noted that the Berry Siltstone, which forms the bedrock to the immediate south of Berry
Beach Road, frequently includes accessory pyrite mineralisation, but of a significantly different
formation type and form than associated with acid sulphate soils. The soils developed on the
Berry Siltstone are commonly acidic and surface runoff from these soils may influence the
quality of the groundwater within the adjacent alluvial aquifer.

Measurement of the electrical conductivity (as an indicator of Total Dissolved Solids [TDS]) of
groundwater in the dredge pond and the Cleary Bros (Bombo) Pty Ltd monitoring bores WM 1 -
WM 6 has been carried out since 1993. Additional field measurement of TDS has also been
undertaken by E2W and others in the dredge pond and at Blue Angle Creek. The results of the
monitoring are summarised in Table 2 (see following page).

It is understood that the highest value at Blue Angle Creek was recorded at high tide and

indicates substantial mixing with seawater.

Field measurements of Dissolved Oxygen (DO) have also been undertaken recently by E2W
and others in the dredge pond, main canal and at Blue Angle Creek. The results indicate DO
values in the ranges 65% - 100%, 24% — 100% and 26% — 92% in the dredge pond, main canal
and Blue Angle Creek, respectively.

Geotechnical Assessment — Proposed Northern Extension of Gerroa Sand Quarry Project 37673
Gerroa and Beach Roads, Gerroa June 2006
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Period Electrical Conductivity (n.S/cm) at sampling location
WM 1 WM 2 WM 3 WM 4 WM 5 WM 6 | Dredge Blue
Pond Angle
Creek
1993 636 - 416 - 130 - 404 - 96 - 91 - 400 - NA
5980 920 470 605 1140 225 626
1994 390 - 395 - 132 - 142 - 86 - 495 - NA NA
2940 1162 1833 930 1140 966
1995 650 - 322 - 140 - 388 - 96 - 76 - NA NA
2440 1983 380 1620 490 209
1996 414 - 321 - 213 - 376 - 98 - 91 - NA NA
4620 1114 609 590 120 136
1997 2390 - 335 - 214 - 351 - 109 - 73 - NA NA
4980 501 537 677 180 120
1998 1220 - 366 - 191 - 370 - 54 - 93 - NA NA
6470 902 701 1052 171 236
1999 965 - 455 - 161 - 264 - 84 - 83 - NA NA
2900 879 314 1098 191 238
2000 739 - 460 - NA 604 - NA 113 NA NA
3830 770 1865
September 278 - 465 - NA NA NA NA 510 - 750 —
2003-2004 1113 530 1339 >20000
2005 290 - NA NA 740 - 100 NA 510 - 810 -
1030 1110 690 >20000
Range over 278 - 321 - 130 - 142 - 54 - 73 - 400 - 750 -
measurement 6470 1983 1833 1865 1140 238 1339 >20000
period

NA Not available

The results shown in Table 2 indicate that:

e monitoring bore WM 1, located up-gradient and closest to bedrock exposure, has the

consistently highest yearly TDS values (where TDS = 0.65 x wS/cm), consistent with flushing

of salts from the bedrock.

e the highest minimum yearly TDS values in the monitoring bores were recorded in the up-

gradient bores WM 1 and MW 2, consistent with flushing of salts from the bedrock.

e the increased minimum TDS values for the dredge pond in comparison with the surrounding

groundwater mass are likely to relate to the disturbance caused by the dredging and

processing procedures.

e all minimum conductivity values indicate fresh water conditions (<1500 uS/cm of the Clean

Waters Regulations).

Geotechnical Assessment — Proposed Northern Extension of Gerroa Sand Quarry
Gerroa and Beach Roads, Gerroa

Project 37673
June 2006
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e the maximum conductivity values for the dredge pond and monitoring bores WM 5 and

WM 6 indicate fresh water conditions.

e monitoring bore MW 5 has the overall highest quality water, possibly related to mounding of

infiltrated rainwater within the dune sand at that location.

¢ the surface water quality in Blue Angle Creek fluctuates with tide, being fresh at low tide and
saline at high tide.

7. LABORATORY TESTING

7.1 Physical Testing

Selected samples from the current bores were tested in the laboratory for measurement of
particle size distribution (grading), particle density, water absorption and organic impurities
(other than sugar). The detailed results of the current testing are given in Appendix B and
additional test results of particle size distribution, shell (carbonate) content and organic
impurities from the previous investigations are given in Appendix C.

The results of all testing are summarised below.

7.1.1 Grading
A total of 29 particle size distributions were determined on samples from within or adjacent to
the proposed extension area. The results are summarised in Table 1 (following page) with
comparison with the grading requirements and limits of deviation for uncrushed fine aggregate
for use in concrete (Australian Standard AS 2758.1 — 1998).

The results indicate that the very fine and fine grained sands of Unit 1 generally do not satisfy
the requirements of AS 2758.1 — 1998, the samples generally exceeding the requirement for the
passing 300 wm size range. The unprocessed, medium and coarse grained sands obtained
from Unit2 and Unit5 generally satisfy the requirements with minor exception of small
excesses in the coarser and 75 um size ranges.

Geotechnical Assessment — Proposed Northern Extension of Gerroa Sand Quarry Project 37673
Gerroa and Beach Roads, Gerroa June 2006
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Where relevant, information included in the June 2006 DP report is reproduced in the following

sections to provide background to the current comments.

2. NUTRIENT LEVELS

As part of the environmental management plan for the operating sand quarry, CB carries out a
water monitoring program including sampling and analysis of water samples from the dredge
pond on weekly, monthly, six monthly and yearly intervals. The six monthly samples for the
dredge pond are tested for a limited number of nutrients; ammonia, nitrate and total
phosphorus. During the period January to November 2005, monitoring of groundwater
chemistry within the drainage system of Foys Swamp and Blue Angle Creek also included

assessment of nutrient levels.
A summary of the available test results for nutrients in the dredge pond during the period 2003
— 2006 is given in Table 1 which also includes ANZECC Guideline values for fresh water

environments. The detailed results are included in Appendix A.

Table 1 — Summary of Nutrient Levels in Dredge Pond

Nutrient Unit ANZECC Date
Guideline | 11/03 | 05/04 | 11/04 | 01/05 | 06/05 | 08/05 | 09/05 | 10/05 | 21/05 | 08/06 | 08/06

Ammonia mg/L 0.9 <0.02 | 0.12 | 0.11 | 0.063 | 0.038 | <0.01 | 0.20 | 0.03 | 0.19

as N

Nitrate mg/L 0.7 0.02 | <0.02 | 0.09 | 0.023 | <0.01 | 0.025 | <0.04 | 0.04 | <0.04 | 0.04 | 0.04
as N

Nitrite mg/L <0.01 | <0.01 | <0.01 | 0.034 | 0.022 | 0.027 | 0.06 | 0.05
as N

Total mg/L 0.60 | 060 | 040 | 057 | 046 | 0.39 | 0.52 | 0.53
Kjeldahl

Nitrogen

Total mg/L 0.05 0.029 | 0.04 | 0.046 | 0.02 | 0.02 | <0.01 | 0.014 | 0.026 | <0.01 | 0.058 | 0.046
Phosphorus

as P

Reactive mg/L 0.01 | <0.01 | <0.01 | 0.016 | <0.01
Phosphorus

The testing results indicate that all samples included in Table 1 were within guideline values with
the exception of one Total Phosphorus result from August 2006.
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The testing of surface water from the Foy Swamp drainage system and its downstream
continuation as Blue Angle Creek indicate that the nutrient levels have at various times
exceeded the ANZECC Guideline values for Total Phosphorus. The test values for other

nutrients were generally within guideline values.

The maximum values obtained from these sampling locations are compared in Table 2 with

maximum values determined from dredge pond samples.

Table 2 — Summary of Maximum Nutrient Levels
Dredge Pond, Drainage System and Blue Angle Creek

Nutrient Unit ANZECC Dredge Pond Blue Angle Creek Drainage System
Guideline
Ammonia mg/L 0.9 0.2 0.652 0.25
as N
Nitrate mg/L 0.7 0.09 0.231 0.09
as N
Nitrite mg/L 0.06 0.11 0.114
as N
Total Kjeldahl mg/L 0.6 23 2.4
Nitrogen
Total mg/L 0.05 0.058 0.28 1.02
Phosphorus
as P
Reactive mg/L 0.016 0.912 <0.01
Phosphorus

Review of the results in Table 1 indicates that water in the drainage system and Blue Angle

Creek has generally higher concentrations of nutrients than the dredge pond.

3. HYDROGEOLOGY

3.1 Hydrogeological Setting

The Gerroa Sand Quarry and the proposed Northern Extension Area are located at the rear of

the beach ridge system on low sand dune and sand sheet deposits.

During the DP 2004 investigation, groundwater was noted in the bores and inferred at hole
collapse depths at CPT locations at RL 0.5 — 2.5 relative to Australian Height Datum (AHD). In
comparison, maximum groundwater levels of approximately RL 0.9, RL 1.9 and RL 1.6 are

Addendum to Geotechnical Assessment — Proposed Northern Extension of Gerroa Sand Quarry Project 37673
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GRW:pc
Project 37673B
23 June 2006

REPORT ON ACID SULPHATE SOIL MANAGEMENT PLAN
PROPOSED NORTHERN EXTENSION OF GERROA SAND QUARRY
GERROA AND BEACH ROADS, GERROA

1. INTRODUCTION

This report presents an Acid Sulphate Soil Management Plan (ASSMP) prepared for use in the
pre-commencement, excavation and restoration phases of the proposed Northern Extension of
the Gerroa Sand Quarry at Gerroa and Beach Roads, Gerroa. The ASSMP was requested by
Cleary Bros (Bombo) Pty Ltd (CB), the operators of the quarry.

It is understood that CB is seeking approval from the Minister for Planning to extract sand from
an area extending some 800 m to 900 m northeast of the existing dredge pond area, over a
period of about 15 years.

The assessment comprised a review of published and unpublished data relevant to the existing
quarry and surrounding areas, a visit by a senior geotechnical engineer, cone penetration
testing and boring with sampling, followed by chemical and physical testing of selected samples.
The details of the field work and subsequent analysis are given below and include reference,
where appropriate, to the previous assessments and data.

The ASSMP was prepared to provide:

e pre-commencement monitoring methodology;

e an inspection protocol during excavation;

e methodology for on-site treatment and management of acid sulphate soils (ASS);

e water/leachate quality targets for the excavation, restoration and post-restoration periods.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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As required by the Department of Environment and Conservation (NSW) in the Director
General’'s Requirement, the ASSMP has been developed with reference to the guidelines
presented by the NSW Acid Sulphate Soil Management Advisory Committee (ASSMAC) Acid
Sulphate Soil Manual (1998), together with the Guidelines for Fresh and Marine Water Quality
(ANZECC 2000) and where appropriate, the Queensland Acid Sulphate Soil Technical Manual
(2002).

2. PREVIOUS INVESTIGATION

The preparation of the ASSMP follows recommendations made by Douglas Partners Pty Ltd
(DP) in the Report on Geotechnical Assessment, Proposed Northern Extension of Gerroa Sand
Quarry, Gerroa and Beach Roads (Project 37673, dated 22 March 2005). This report
summarised investigations by both DP and others which identified ASS conditions within the

existing quarry and the proposed quarry extension areas.

The relevant investigation by others comprised:

¢ periodic rainfall, dredge pond level and, groundwater monitoring bore data collected by CB;

e groundwater and surface water testing during 2005 and 2006 by Earth2Water Pty Ltd (E2W)
and Enviromanagers Pty Ltd;

e materials testing carried out by Coffey Partners International Pty Ltd (Job No. SC568/1, July
1990);

e materials testing carried out by Network Geotechnics Pty Ltd (Job No. W2099/1, July 2000).

3. SITE DESCRIPTION

The site for assessment comprises an irregularly shaped area, generally ranging from 80 m to
160 m wide, extending some 800 m to 900 m in a north-eastern direction from the current
northern extent of the operating dredge pond (Drawing 1). The site lies at the western side of
Gerroa Road and is approximately 600 m from the current beachfront.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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Natural surface levels relative to Australian Height Datum (AHD) range from RL 1, adjacent to a
drainage canal (an extension of Blue Angle Creek) near the northern end of the proposed
extraction area, to RL5 — RL 7 (AHD) along the Gerroa Road frontage. Although the ground
surface generally slopes to the west from the Gerroa Road frontage, there are no distinct water
courses within the site area and the sand dune profile form a ready infiltration zone for rainfall.

Within the current dredge pond at the southern end of the proposed extraction area, sand
extraction has been carried out to depths of up to about 4 m below dredge pond water level,

corresponding to about 10 m below the level of Gerroa Road.

Limited clearing of vegetation has taken place progressively in front of the current extraction
face beyond which the proposed extension area is densely tree covered for a length of about
200 m, thence partially tree covered or cleared over the remaining sections (Drawing 1).

4. GEOLOGICAL AND HYDROGEOLOGICAL SETTING

Reference to the Wollongong 1:250 000 Geological Series Sheet indicates that the existing
Gerroa Sand Quarry and proposed Northern Extension lie within the drainage basin of Crooked
River which discharges to the Shoalhaven Bight approximately 3.5 km to the northeast.

The basin is bounded to the north-west (at about the alignment of the South Coast Railway
some 1.5 km to the northwest) by a topographic bedrock high of Berry Siltstone of Permian age.
An east-trending spur of this bedrock high also extends to near the intersection of Gerroa and
Beach Roads. The bedrock is overlain by sediments of Quaternary (Holocene) age, which may
be separated into the following broad deposition modes in order of surface occurrence from the
present day beach:

e beach ridges located between the current seafront and the eastern side of Gerroa Road
comprising aeolian sand. The beach ridge system controls the local creek drainage which
flows northeast before joining the Crooked River.

¢ |ow, aeolian sand dunes extending 100 m to 500 m from the beach ridges.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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e aeolian sand sheets extending 100 m to in excess of 1 km inland from the low dunes.

e fluvial and back dune lagoonal sediments comprising inter-banded sands, clay and mud.
These deposits within Foys Swamp extend westerly from the edge of the sand sheet to the

South Coast Railway.

The Gerroa Sand Quarry and the proposed Northern Extension Area are located at the rear of

the beach ridge system on low sand dune and sand sheet deposits.

The CB monitoring bores in the Gerroa Sand Quarry and the area extending north-east to
adjacent to the Crooked River indicate moderate variation in groundwater levels but a
consistent, north-east trending flow gradient (about 0.3%) adjacent to the dredge pond, possibly
reflecting the topographic bedrock high adjacent to southern side of Beach Road. Elsewhere,
there is a generally easterly-trending flow gradient of about 0.1% - 0.2% towards the shore but
with local apparent even flatter gradients and reversals of gradient, suggesting that groundwater
mounding within the dunes sheds both eastward to the sea and westward to the main drainage
canal which continues northward as Blue Angle Creek and thence Crooked River (both of which

are tidal).

The CB measurements of the existing dredge pond level for the periods 1993 to 2000 and 2005
to 2006 indicated that:

e the yearly maximum dredge pond level in years of less than median rainfall moved within a
limited range (about RL 1.7 — 1.9) with an average maximum of about RL 1.8.

e the increase in dredge pond level corresponded closely with the rainfall in excess of the

median value.
e the yearly minimum dredge pond level moved within a limited range (about RL 0.95 — 1.4).
e the minimum dredge pond level (RL 0.95) was 0.45 m above mean sea level.

e the minimum dredge pond level is approximately that of the main canal adjacent to the
closest approach of the proposed quarry extension.
e the maximum dredge pond level (about RL 2.2) occurred during the year of highest rainfall

(1998) indicating the rapid effect of rainfall on the groundwater regime.

e for daily rainfall events generally in excess of 100 mm or close spaced rainfall events

totalling about 100 mm there was a similar rise in the dredge pond level.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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high dredge pond levels declined rapidly towards the minimum (base) level between
August 1999 (an above average rainfall period) and June 2000 (within a below average
rainfall period).

Measurement of the pH of the dredge pond water, drainage canal water (at Blue Angle Creek)

and groundwater in the CB monitoring bores has been carried out on a regular basis since

1993. The monitoring of the dredge pond, main canal and the monitoring bores WM 3 & 3A,
WM 4, WM 5 and WM 6 in or near the proposed Northern Extension Area indicated:

the dredge pond pH has generally moved with the range 6.0 — 9.0 (moderately acidic to
strongly alkaline) in comparison with a range of 5.0 — 8.5 (very strongly acidic to strongly
alkaline) for the monitoring bores.

the lowest dredge pond pH values were measured in the period of heavy rainfall at the end
of July 1998 and extreme rainfall in mid August 1998. This may reflect the flushing of
organic acids or oxidised pyritic material from the sand aquifer.

the minimum pH levels (pH = 5.9) in the monitoring bore WM 3 may be an indicator of pyrite

oxidation or the presence of organic acid complexes.

the pH of Blue Angle Creek at the flood gates at the northern end of the CB property (i.e.
north of the proposed quarry extension) generally ranged between 6.6 and 7.8, but with a
lower pH reading of 4.8 being associated with transient stream flushing event during wet
weather. For comparison, pH readings as low as 3.2 have been recorded in drains within
Foys Swamp, upstream (west) of the proposed quarry extension area.

Field measurements of Total Dissolved Solids (TDS) and Dissolved Oxygen (DO) have also

been undertaken by E2W and others in the dredge pond, main canal and at Blue Angle Creek.

The results (see Appendix A) indicate:

TDS values in the ranges 200 - 439 mg/L, 552 - 4574 mg/L and 263 — 14619 mg/L in the
dredge pond, main canal and Blue Angle Creek respectively. The highest value at Blue
Angle Creek was recorded at high tide and may indicate substantial mixing with seawater.

DO values in the ranges 65% - 100%, 24% — 100% and 26% — 92% in the dredge pond,
main canal and Blue Angle Creek, respectively.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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5. BACKGROUND ACID SULPHATE SOIL INFORMATION

Coastal, low-lying alluvial soils, lying below about RL 12, may contain framboidal pyrite or other
sulphides. These are rounded, microbially generated microscopic mineral grains, which are
stable in soils below the water table, or in dense clay-rich soils that are periodically re-wetted.
In such situations where the sulphides are kept out of contact with air, they are relatively stable,
and generally in "equilibrium" with the local environment. Soils, which have appreciable pyrite
or other sulphides which have not yet reacted significantly with air, are referred to as Potential
Acid Sulphate Soils, or PASS.

If sulphide-bearing or pyritic soils are disturbed by excavation, thereby allowing ready access of
the sulphides to oxygen in the air, a spontaneous or irreversible natural oxidation reaction takes
place. This results in the generation of sulphuric acid or acid sulphates. Pyritic soils, which
have begun to generate acid, are referred to as Actual Acid Sulphate Soils (AASS). The acid is
transported by water, and if allowed to build up in sufficient concentration, poses a direct

environmental threat to organisms that come in contact with such waters.

Additionally, increasingly acidic waters can dissolve many metal ions which would otherwise
remain insoluble and hence not available for uptake by organisms. These ions include
aluminium and iron, plus a suite of heavy metals such as zinc, lead and cadmium, which at

elevated levels can be toxic to plants, animals and humans.

The measure of acidity in waters is pH; pure neutral water has a pH of 7; pH values below 7 are
acidic, pH values above 7 are basic or alkaline. The pH scale is logarithmic so a decrease of
1 pH unit represents a 10-fold increase in the concentration of hydrogen ions, which is the
measure acidity. Further, the actual pH level is important because each metal has its own
critical solubility, so a decrease in pH from 6 to 5 may be more undesirable than a pH decrease
from 5 to 4 if, say, 5.5 is the critical pH for solubilisation.

Most organisms can cope with pH in the range 5.5 to 8.5 - pH values in natural waters below 5

are undesirable; below 4, they are generally unacceptable.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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6. POTENTIAL FOR ACID SULPHATE SOILS

Details of the results of field screening and laboratory testing of the DP and previous
investigations are given in Appendix A. The distribution of test locations and pyritic sulphur
contents are additionally shown on Drawings 2, 3 and 4.

In general, positive field indicators for acid sulphate soils (after ASSMAC, 1998) are considered
to be:

e afield pH (pHg) of < 4 for AASS.

e for PASS, in the peroxide test one or more of; a change in colour from grey to brown tones,
effervescence, the release of sulphur smelling gases, the lowering of the pH by at least one
unit and a final pH (pHrox)) <3.5 and preferably <3.

For a disturbance of greater than 1000 tonnes, an oxidisable sulphur content of 0.03% or
equivalent total potential acidity (TPA) or total actual acidity (TAA) determined by laboratory
testing is the threshold criteria for preparation of a detailed ASSMP.

The geological model for Northern Extension Area resource, as summarised in Drawings 3 and
4, comprises an upper, very fine to fine grained dune sand (Unit 1) underlain by generally
medium to coarse grained sands of beach and tidal inlet deposits (Units 2 and 4). Clayey
materials (Unit 3 and possibly the upper section of Unit5) of lagoonal or back swamp
depositional mode, which are likely to include sulphidic materials, form semi-continuous lenses
to 3 m thick within the south-western section of the area, but are discontinuous and generally

less than 1 m thick in the remaining sections.

The resource is partially affected by the presence of potential acid soils, mostly within the
deeper sections of Unit 4 which may include pyritic materials eroded from the underlying Unit 5
during the marine transgression leading to the current sea level. The positive indicators PASS
within Unit 1 are considered to be anomalous to the aeolian deposition mode and may result
from clayey particles blown from the Foys Swamp area, which is recorded on acid sulphate risk

maps as being of high probability of acid sulphate soil conditions.
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Materials from Units 1, 2 and 4 form the recoverable resource. The processing of the very fine
to fine grained sands of Unit 1 with the underlying Units 2 and 4 sands, which extend to depths
of 17 m, is expected (on the basis of the satisfactory performance of the Gerroa Sand Quarry
and testing) to produce fine concrete aggregate and reduce pyritic materials to acceptable
levels. Testing of Total Oxidisable Sulphur (TOS) content of processed sand stockpiles during
the period October 2003 and December 2004 indicated TOS values in the range 0.019% and
0.027%.

7. ACID SULPHATE SOIL RISK

As the previous sand extraction within Units 1 and 2 has been satisfactorily managed, the risk
associated with the acid sulphate soils and continued extraction of these units should also be
expected to result in a satisfactory outcome. However, as a consequence of the exceedance of
the Action Criteria in some Unit 1 materials (although considered to be anomalous results) and
in some Unit2 and Unit 4 samples, together with the significant volume of the proposed
excavation, a detailed Acid Sulphate Soil Management Plan (ASSMP) is required. Planning and
management options should therefore assume that, unless otherwise indicated by site-specific
testing before or during excavation, all materials of estuarine origin (Units 2, 3 and 4) and the
site in general need to be tested and/or monitored. The excavated Unit 4 materials, which pose
the greatest acid sulphate soil risk at this site, may require specific processing such as sluicing
or hydrocycloning, the extent of which will need to be determined during the on-going extraction

operation.

It is considered that an appropriate ASSMP should include:

e continuation of the current surface, groundwater and dredge pond water quality monitoring
prior to, during and subsequent to the extraction process.

e additional testing of the acid sulphate soil potential to supplement the results of the
investigations to date. This testing should be progressively carried out to permit selection of
the final extraction areas and relevant treatment methods for the individual sections and/or

units within the resource.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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e on-going monitoring of the feed stock and finished product to confirm the effectiveness of
the processing methodology in satisfying aggregate specification limits and licence

requirements.

e monitoring of the pyritic content of the reject fine materials in order to provide assessment of
concentration of oxidisable sulphur in the materials strategically buried below water. In the
event of unexpected levels of acid generation, the sulphur content would be used to

determine an initial neutralisation dosing rate.

e controlled placement of reject materials, including sulphidic fines and the oversize shell
component from the processing (to assist in pH buffering) within the basal section of the
dredge pond. The burial of these materials with non-sulphidic material may be appropriate.

e ensuring access to suitable quantities of buffering materials for addition to the dredge pond
if modification of the pH is required on the basis of the on-going testing.

It is considered that the implementation the controls and procedures of the ASSMP will ensure
that ASS related issues will be handled in an appropriate manner and in accordance with the

relevant legislation.

8. RESPONSIBILITIES

The CB project manager (PM) is responsible for the correct implementation of the ASS
protocols presented in the ASSMP. With respect to ASS management, the PM is responsible
for on-site monitoring. To this end, an independent, suitably qualified consultant should inspect
the site, on both regular and random basis, and carry out sampling and/or in-situ measurements
as are necessary to check compliance with the ASSMP.

As a guide, the following inspection/monitoring regime is suggested:

Stockpiles of processed sand Daily for pH of leachate (if any) from
processed sand stockpile and weekly (or
more frequently as necessary) for indication
of sulphur content (trigger for additional
testing for ASS management and

requirements for fine concrete aggregate).

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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Dredge pond water quality and level Weekly and prior to any discharge.
Groundwater monitoring bores and streams Monthly.

It is independent consultant’s responsibility to inform the PM immediately on discovery of non-
compliance or exceedence and to detail appropriate remedial measures. The requirements of
ASS management are in addition to, but do not over-ride any standard procedure such as
safety considerations. Where conflict results, or may result from, the implementation of the
ASS management against other performance criteria including occupational health and safety, it
is the contractor’s responsibility to obtain directives from the PM. However, in all cases,

legislative requirements must be paramount.

9. MANAGEMENT STRATEGY

The management strategy selected for the excavated or dredged sand (including PASS) is for
the removal of pyritic fines and oversize materials (predominantly shells) by washing and
potentially sluicing or cycloning, subject to the need to reduce pyritic content to levels suitable
for use of the processed sand as fine concrete aggregate) with return of the reject material to
the dredge pond for burial below the permanent groundwater table. This strategy continues the
current methods of extraction and treatment practice that has successfully managed the acid
sulphate risk during the quarrying of Units 1 and 2 to date.

Observation of the working method within the Gerroa Sand Quarry, which lies within an

equivalent stratigraphic sequence, indicates that:

e water removed from the pond during dredging is returned almost directly to the pond via
run-off from the discharge/processing area or via rapid infiltration of the sand profile about
the working area.

e the working method does not lead to the extraction and disposal of the groundwater from
the site. Rather, the pond water is recycled rapidly during the sand extraction process with
possible minor additional evaporation. The records of the dredge pond pH indicates that if
pyritic material is present within the sand resource, then the exposure time during extraction,

processing and stockpiling, is insufficient to cause complete oxidation and increase in the
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water acidity in comparison with the pH of the groundwater sampled from the nearby
monitoring bores. Alternatively, as suggested by the current testing, relatively benign pH

could signify generally low pyrite content and a buffering of the system by included shells.

It is anticipated that the stripped organics affected topsoil or silty sand will be reused in
rehabilitation works and that reject (fines and larger shell fragments) materials will be placed
into the completed dredged area. Consideration will need to be given to any requirement for

capping of these materials to promote or maintain an anaerobic deposition environment.

An ASSMP template providing methodology for remediating or controlling the generation of
acid, in those cases where excavation of (potential) acid sulphate soils is unavoidable, based on
currently available data, is included in Appendix B. The following sections provide a
background for recommendations and requirements included within the ASSMP.

9.1 Areas of Disturbance

It is expected that an excavation face ranging from 80 m to 160 m wide will be progressively
moved northward from the current dredge pond over a period of some 15 years. Excavation
depths of up to 17 m will potentially be developed to recover materials from Units 1, 2 and 4
within the area shown on Drawings 1 and 2. The closest approach of the extraction area to the

main canal will be 40 m.

The proposed extraction of the sand resource will need to consider the long-term stability of the
dredge pond, such that there is no migration of the batters of the completed pond outside of the
nominated resource and to this end, it is suggested that an average excavation slope of not

greater than 25° (about 2.1H:1V) below water level be employed during winning of product.

9.2 Neutralising Materials

The sand to be quarried from Units 1, 2 and 4 within the Northern Extension Area will contain
significant proportions of shells which provide a natural buffering capacity to extraction and
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replacement operations. Coffey Partners International Pty Ltd previously determined the shell
content (see Table 1) of samples selected from Bores CB 201, CB 204 and CB 206 within or

adjacent to the proposed extraction area.

Table 1 — Summary of Carbonate Content Testing

Location Depth Unit Shell >1.18mm Shell <1.18mm

(%) (%)

CB201 3.0-5.0 2 - 8.2
49-54 2 10.2 6.2

CB204 0-1.0 1-2 - 7.5
20-5.0 2 1.0 2.6

CB206 6.0-8.0 2 34.9 20.3
8.0-10.0 4 12.0 6.3

10.0-13.0 4 1.0 1.6

As a consequence of the natural carbonate content provided by the shells and the successful

management of acid sulphate soil environmental risks to date, it is anticipated that there will be

minimal or no requirement for addition of neutralising materials during the excavation, treatment

and restoration phases of the quarry development. However, considering the precautionary

principal, it is suggested that:

for the case of unexpected acidic leaching from stockpiled dredged and/or processed
product, the bases of processing and stockpile areas should be graded and/or bunded to
ensure runoff returns to the dredge pond and should be prepared with a guard layer

incorporating fine aglime.

stores of aglime and quicklime should held on site for any cases where leachate needs
‘finishing’ before discharge to the dredge pond and/or unexpected flow to natural waterways
(there is one over-flow drain near the south-western corner of the current dredge pond
which has never been used and the current site is bunded to RL 3.2 to prevent flooding or
runoff to surface water) or modification of the dredge pond water is required. Aglime is non-
corrosive and requires no special handling techniques. Quicklime is dangerous to use,
being very reactive and corrosive (caustic), and special handling and safety procedures are
required. When mixed with water, the reaction generates substantial heat, so the lime
should be slowly added to a large amount of water.

shells recovered from the processing are returned with the fines and clay materials
recovered from Unit 3 to the dredge pond. As a significantly greater buffering capacity is
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obtained from fine shell particles, it is suggested that consideration be given to (where
possible) the grinding of recovered shells to a particle size of less than 2 mm prior to return
to the dredge pond.

9.3 Pre-Excavation Measures

Pre-excavation measures designed to reduce the risk of acid release to natural and forming part
of the ASSMP for the site include:

e continuation of the surface water (main canal and Blue Angle Creek), groundwater and
dredge pond water quality monitoring for subsequent comparison during the excavation,
materials processing and restoration phases. The installation of additional groundwater
monitoring bores between the proposed extraction area and the main canal and Gerroa
Road is also appropriate.

e on-going testing of the acid sulphate soil potential within the proposed excavation depths to
supplement the results of the previous investigations and to confirm the relevant processing
methodology and buffering capacity of the individual sections and/or units within the quarry
area as finally developed.

e initially, the preparation at least one, gently sloping, bunded and lined stockpile/processing
area of sufficient size to accept the excavated or dredged products at the proposed
production rate. The area should incorporating a limed guard layer, surface water
diversions and should be either bunded off using non-ASS material, or a circumferential
drain dug to collect and localise any leachate and direct it back to the dredge pond.

9.4 Excavation, Processing and Placement Procedures

The sand resource includes two distinct excavation environments; up to 4 m of very loose to
very dense, very fine grained and fine grained sand and silty sand (Unit 1) lying above the water
table and up to 13 m of fine grained sand (remainder of Unit 1) and medium dense to very

dense, medium to coarse grained sand (Units 2 and 4).

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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The excavation of the profile above the water table should be stripped of topsoil and root
affected sand (totalling an average of about 0.5 m in the current bores) by dozer operation, with
the subsequent winning of materials either by an excavator loading into trucks or allowing the
material to fall into the dredge pond as the underling materials are removed (i.e. the process
currently in use within the Gerroa Sand Quarry).

The Queensland Acid Sulphate Soil Technical Manual — Soil Management Guidelines [2002]
describes methods for enhancing the removal of sulphidic fines during dredging. Those

appropriate or potentially appropriate to the Gerroa site include:
e the use of a ‘cutter suction dredge’, particularly for clayey bands;

e ensuring dredge material that contains significant amounts of sulphidic clay lenses or coffee
rock layers also contains sufficient sand to ensure the break-up of clumps of clay and coffee
rock;

e dredging continuous peat or clay horizons separately, and handle them independently at the
discharge point by strategic reburial or neutralisation; when basement clays or continuous
clay horizons are intersected, there is greater potential for the material to form clay balls;

e increasing the water-to-solids ratio if dredging materials high in sulphides or organic matter;
pausing repeatedly, or pump slugs of water at each end of the dredge’s cutting arc;

e the use of pumps and pumping arrays that produce high turbulence in the flow, as this will
promote abrasion and liberation in the pipeline;

e ensuring a turbulent flow by incorporating tight bends or right angles in the pipe;
¢ increasing the residence time in the pipeline by increasing its length;

e keeping the discharge area relatively small and water in it turbulent to ensure that the fines

remain in suspension and do not settle out and concentrate near the discharge point;

e having a swamp dozer or excavator available for shaping the discharge area, keeping the
sulphidic fines overflow in one well-defined steep, fast flowing channel all the way to the

point of discharge to the permanent sulphidic fines storage location;

e maintaining attention at the discharge point to prevent the build up of fines ‘fans’ that drain

through previously washed sands, leaving the fines buried in the processed materials; and
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e flushing the sluicing channel with excess water at shut down to help prevent the exposure of

fines over nights and weekends, resulting in acidification.

Where it is economic to remove the clays of Unit 3 to provide access to the underlying sand
(Unit 4), it is probable that the soft to stiff clay would require the use of a cutter-suction type
dredge, possibly with the assistance of a long-reach excavator mounted on a barge or working
from the head of the excavation. The excavated clays (expected to be PASS) will be placed
below water level (which is not expected to vary from the previously monitored range in levels)
within the worked-out section of the existing dredge pond together with the reject materials
returned directly to the dredge pond from the sand processing (by washing, sluicing and/or
hydrocyloning). The clay should preferably be placed directly in the final burial locations or
otherwise placed within two days to prevent significant oxidation or if not, treated prior to
disposal.

It is noted that a water column depth of 4 m above the buried materials is preferred on the basis
of Queensland experience (Queensland Acid Sulphate Soil Technical Manual — Soil
Management Guidelines [2002]) so as to minimise oxidation potential in the long-term. Subject
to final assessment of the sulphidic fines won from processing and variations of oxygen
concentrations with depth, consideration may need to be given to any requirement for capping
of these materials to promote or maintain an anaerobic deposition environment.

It is anticipated that in the long-term, the completed dredge pond will be restored as a water

body equivalent of a sheltered basin structure with:
e a6H:1V batter for required beach zones in accordance with current approvals.

e a2H:1V to 3H:1V maximum batter where re-vegetation and maintenance is required above
the beach zone.

e an underwater maximum batter of 4H:1V (compared to a maximum of 2.1H:1V dredging
slope) at depths greater than 1 m below extreme low water level.

The placement of materials as part of any restoration will need to be carried out so as not to

disturb previously placed sulphidic materials and any capping materials.
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The current Development Consent specifies that CB must undertake random sampling and
analyses of the washed sand that is dredged and extracted, to determine the effectiveness of
the removal of any acid sulphate material from the sand product (i.e. the Total Oxidisable
Sulphur content should be less than 0.03%). This is equivalent to the performance criteria for
the processed sand as proposed in the Queensland Acid Sulphate Soil Technical Manual — Soil
Management Guidelines [2002]), where only residual levels of sulphides or pyrite are to remain,
are (unless permitted by industry standards for concrete manufacture).

For statistical confidence, the Queensland guidelines indicate a testing regime with:
e atarget of <18 moles H'/tonne (0.03%S);
¢ no sample shall exceed 25 moles H*/tonne (0.04%S);

e if any single sample exceeds 18 moles H*/tonne (0.03%S), then the average of any six
consecutive samples (including the exceeding sample) shall have an average not exceeding
25 moles H*/tonne (0.03%S);

e if more than one sample in any six consecutive samples exceeds 25 moles H'/tonne
(0.03%S), then the average of any six consecutive samples (including the exceeding
samples) shall have an average content not exceeding 16 moles H*/tonne (0.03%S).

As the proposed extraction will extend deeper into the sedimentary sequence with ASS risk, it is
suggested that samples of washed sand should be taken and laboratory analysed using the
SPOCAS method at an initial testing frequency of one per 1000 m® of processed sand to
demonstrate compliance with the performance criteria for both ASS and concrete standards (i.e.

verification testing). Note that the testing/reporting period is generally of the order of 10 days.

In those cases where the acceptable level of sulphides in the processed sands for an end use in
concrete is higher than performance criteria/action levels, the sand must be appropriately
contained (and leachate or runoff collected and managed) as with any other ASS.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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9.5 Water and Leachate Monitoring, Treatment and Discharge

If left unmanaged, the acidity and heavy metals released by oxidation of ASS materials may be
transported by water. Such water can contaminate both groundwater and surface water,

eventually entering waterways and the ocean.

The aim of the ASSMP is to minimise the impact on the environment and to ensure that ASS
leachate, which enter and mix with natural waters, meet acceptable guidelines. In addition, one
of the measures of the performance of the management procedures lies in the water quality of
leachate and surface runoff from processed sand stockpiles and the quality of local
groundwater (including the dredge pondage) into which leachate has mixed. Continued
monitoring of the water mass up-gradient and downstream of the dredge pond will be required
to demonstrate that target criteria are met.

Flowing leachate from processed stockpiles should be monitored daily; if washing has been
carried out correctly, spot neutralisation should not be required. Neutralisation should be
carried out with a calcium hydroxide solution made from CaO or quicklime slurry; there is a
natural limit to the pH in solution of around 12.2, and the neutralisation product is gypsum. The
use of MgO is not recommended as the magnesium sulphate product is highly soluble, and can
generate water with unacceptably high total dissolved solids (TDS).

The current EPA Licence and Development Consent require:
e a monitoring of discharged water at the overflow pipe from the dredge pond.

e monitoring of groundwater levels and water quality in the monitoring bores in and around the

quarry and in the dredge pond, monthly and following any periods of extreme wet weather.

e water quality testing will include, as a minimum, conductivity (a measure of total dissolved
solids) plus pH and in the event that acid sulphate material is detected the possible

requirement for monitoring of additional water quality parameters.

Applicable target water criteria (after ANZECC 2000 or NSW Clean Waters Regulations 1972
where no ANZECC Guidelines are available) are for surface discharge (unlikely on the basis of
the bunded nature of the site and no use of the discharge channel to date) or for potential
subsurface migration of water from the existing or proposed dredge pond to the groundwater or
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the “fresh” water canal system into either the existing overflow channel or the adjacent main

canal.

i) pH between 6.5 and 9.0

ii) Dissolved oxygen (DO) > 6 mg/L (> 80 — 90% saturation)

iii) Total dissolved solids (TDS) < 1500 mg/L

iv) Total suspended solids (TSS) < 50 mg/L

V) Fe (total) < 0.5 mg/L and Al (total) < 0.055 mg/L for pH > 6.5.

The available chemical testing (see Appendix A) indicates that the water within the current
dredge pond meets all but the Fe (total) value (which is expected to be naturally elevated in the
geological environment including acid sulphate materials and weathering of pyritic iron which
forms an accessory mineral of the underlying bedrock of the Berry Formation) and is generally
of higher quality than the groundwater and surface water in adjacent waterways that pass
through the backdune AASS and PASS deposits of Foys Swamp.

At the flood gates to the north of the proposed extraction area, Blue Angle Creek is tidal and the
main canal is subject to marine water mixing. Consequently, additional consideration needs to

be given to the target water criteria for marine water:

i) pH < 0.2 unit change;
ii) Dissolved oxygen (DO) > 6 mg/L;
iii) Total dissolved solids (TDS) > 1500 mg/L.

It is noted that the available chemical testing results of samples from Blue Angle Creek and the
main canal vary widely in comparison to the criteria, inferred to be as a result of tidal mixing and

rainfall.

Discharges (if required) should meet quality requirements, be controlled and preferably during
substantial flows in the natural water systems. All water quality indicators should be checked
before proposed discharge, to allow for any additional remediation if required to meet the
criteria defined above. Just prior to discharge, pH and DO should also be checked.
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10. CONTINGENCY PLANNING

The ASSMAC Guidelines (1998) indicate a range of contingency elements for inclusion in
management plans. Field operation elements such as provision of immediate response to non-
conformances, the holding of adequate materials on site and testing to confirm the adequacy of
remedial measures, together with reporting requirements are include within the detailed ASSMP
(Appendix B).

Contingency measures are included within the site excavation, monitoring, treatment and
reporting protocols which are designed to provide an early detection of a non-conformance and
a consequent corrective action. Any modification of the protocols required to meet unexpected
conditions shall be agreed to by the PM. Monitoring shall be used to confirm the effectiveness
of any changes.

The principal contingency during quarrying is by control of water/treated leachate within the
dredge pond and any (unexpected) discharged from the site. The discharge of water/leachate
will be halted where a non-conformance is identified, the source investigated and corrective
actions implemented. Where remedial action fails or monitoring results indicate on-going failure
of the management strategy to meet performance criteria, the excavation should cease during
resolution of the required change in methodology.

11. LIMITATIONS

This report has been prepared for the exclusive use by CB for specific application to the
proposed Northern Extension of the Gerroa Sand Quarry. This report’s conclusions or
recommendations do not apply if the nature, design or location of the facilities is changed. If
changes are contemplated, DP must review them to assess their impact on this report’s
applicability.

DOUGLAS PARTNERS PTY LTD

Reviewed by
G R Wilson Michael J Thom
Principal Principal
Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessarily relevant to all reports.

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to
some extent by the scope of information on which they
rely.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code.
In general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soil types are described according to the
predominating particle size, qualified by the grading of
other particles present (eg. sandy clay) on the following
bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of
relative density, generally from the results of standard
penetration tests (SPT) or Dutch cone penetrometer tests
(CPT) as below:

SPT CPT
Relative Density “N” Value Cone Value

(blows/300 mm) (g, — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25

Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is carried out during driling to allow
engineering examination (and laboratory testing where
required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing with a
sample of the soil in a relatively undisturbed state. Such
samples vyield information on structure and strength, and
are necessary for laboratory determination of shear
strength and compressibility. Undisturbed sampling is
generally effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of driling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth
of penetration is limited to about 3 m for a backhoe and
up to 6 m for an excavator. A potential disadvantage is
the disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of not more
than 0.5 m) and are disturbed but usually unchanged in
moisture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 100 mm diameter socket into the ground
and withdrawing it at intervals to extrude the sample.
This is the most reliable method of drilling in soils, since
moisture content is unchanged and soil structure,
strength, etc. is only marginally affected.

Continuous Spiral Flight Augers — the hole is
advanced using 90—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
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sampling or in-situ testing. This is a relatively economical
means of drilling in clays and in sands above the water
table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water being pumped down the drill rods
and returned up the annulus, carrying the drill cuttings.
Only major changes in stratification can be determined
from the cuttings, together with some information from
‘feel’ and rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak
rocks and granular soils), this technique provides a very
reliable (but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also
in cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 6.3.1.

The test is carried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
tube to be driven in three successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form.

e In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 4,6,7
N=13

¢ In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.
The results of the tests can be related empirically to the
engineering properties of the soil.
Occasionally, the test method is used to obtain

samples in 50 mm diameter thin walled sample tubes in
clays. In such circumstances, the test results are shown
on the borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction
cone penetrometer. The test is described in Australian
Standard 1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction
being provided by a specially designed truck or rig which
is fitted with an hydraulic ram system. Measurements are
made of the end bearing resistance on the cone and the
friction resistance on a separate 130 mm long sleeve,
immediately behind the cone. Transducers in the tip of
the assembly are connected by electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20 mm per second) the information is plotted on a
computer screen and at the end of the test is stored on
the computer for later plotting of the results.

The information provided on the plotted
comprises: —

e Cone resistance — the actual end bearing force
divided by the cross sectional area of the cone —
expressed in MPa.

e Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa.

e Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft soils where increased sensitivity is required and
is shown in the graphs as a dotted line. The main scale
(0—50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

gc (MPa) = (0.4 t0 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
. = (1210 18) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on

results
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soil classification is required, direct drilling and sampling
may be preferable.

Hand Penetrometers

Hand penetrometer tests are carried out by driving a
rod into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. Normally, there is a depth limitation of
1.2 m but this may be extended in certain conditions by
the use of extension rods.

Two relatively similar tests are used.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9 kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating
in Perth) and is mainly used in granular soils and filling.

e Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was
developed initialy for  pavement  subgrade
investigations, and published correlations of the test
results with California bearing ratio have been
published by various Road Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure
used are given on the individual report forms.

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a
very small sample of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into
account the spacing of boreholes, the frequency of
sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems;

e In low permeability soils, ground water although
present, may enter the hole slowly or perhaps not at all
during the time it is left open.

e A localised perched water table may lead to an
erroneous indication of the true water table.

e Water table levels will vary from time to time with
seasons or recent weather changes. They may not be
the same at the time of construction as are indicated in
the report.

e The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils.
Piezometers, sealed in a particular stratum, may be
advisable in low permeability soils or where there may be
interference from a perched water table.

Engineering Reports

Engineering reports are prepared by qualified
personnel and are based on the information obtained and
on current engineering standards of interpretation and
analysis. Where the report has been prepared for a
specific design proposal (eg. a three storey building), the
information and interpretation may not be relevant if the
design proposal is changed (eg. to a twenty storey
building). If this happens, the Company will be pleased to
review the report and the sufficiency of the investigation
work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

Company cannot always anticipate or assume
responsibility for:
e unexpected variations in ground conditons — the

potential for this will depend partly on bore spacing and
sampling frequency
e changes in policy or interpretation of policy by statutory
authorities
e the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on site during
construction appear to vary from those which were
expected from the information contained in the report, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the
event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in Tender
Documents”, published by the Institution of Engineers,
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Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section
is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects
of work to which this report is related. This could range
from a site visit to confirm that conditions exposed are as
expected, to full time engineering presence on site.

Copyright © 1998 Douglas Partners Pty Ltd
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Table A1 — Summary of Screening and Analytical Results (DP 2005 Testing Program)

Location | Depth | Unit Field Screening Tests sPOCAS Test
(m) Natural Oxidised PHE. Effervescence Spos% S1pa%
PHe PHrox PHrox
Bore 201 0.5 1 6.2 5.9 0.3 S
1.0 1 6.4 6.2 0.2 S
1.5 1 6.5 6.2 0.3 S
2.0 1 6.6 5.8 0.8 S
3.0 1 6.7 6.3 0.4 S
4.0 1 7.0 6.4 0.6 S
5.0 2 7.9 7.7 0.2 S 0.03 <0.01
6.0 2 7.8 7.9 -0.1 S
7.0 2 7.9 8.2 -0.3 S
8.0 2 8.2 7.7 0.5 S
9.0 2 8.4 7.4 1.0 S
10.0 4 8.1 5.9 2.2 S
11.0 4 8.1 5.6 2.5 S
12.0 4 8.0 4.7 3.3 S
138.0 4 7.9 2.5 54 M 0.32 <0.01
Bore 202 0.5 1 8.3 4.8 3.5 S 0.08 <0.01
1.0 1 8.3 5.8 2.5 S
1.0 1 7.9 5.6 2.3 S
1.5 1 8.0 5.8 2.2 S
2.0 1 6.8 7.0 -0.2 S
3.0 1 6.9 6.8 0.1 S
4.0 2 7.4 6.8 0.6 S
5.0 2 8.2 7.4 0.8 S
6.0 2 7.9 7.4 0.5 S
7.0 2 7.7 7.6 0.1 S
9.0 2 7.7 7.7 0.0 S
10.0 4 7.7 5.6 2.1 S
11.0 4 7.7 4.8 2.9 S-M
12.0 4 7.7 5.9 1.8 S
13.0 4 6.6 6.2 0.4 S
14.0 4 6.8 6.2 0.6 S
15.0 4 7.0 6.2 0.8 S
Bore 203 0.5 1 7.5 6.0 0.5 S
1.0 1 7.2 6.1 1.1 S
1.5 1 7.3 6.0 1.3 S
2.0 1 7.3 6.4 0.9 S
3.0 1 7.7 6.5 1.2 S
4.0 1 7.4 6.5 0.9 S
5.0 1 7.4 6.5 0.9 S 0.09 <0.01
6.0 1 7.4 6.8 0.6 S
7.0 1 7.9 7.4 0.5 S
8.0 2 7.7 7.5 0.2 S
9.0 2 7.5 6.8 0.7 S
10.0 2 7.4 71 0.3 S
11.0 2 7.6 7.5 0.1 S
12.0 4 7.9 7.2 0.7 S
13.0 4 7.9 7.2 0.7 S
14.0 4 7.9 7.0 0.9 S
15.0 4 7.9 6.9 1.0 S
Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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Table A1 — Summary of Screening and Analytical Results (DP 2005 Testing Program)
(Continued)

Location | Depth | Unit Field Screening Tests sPOCAS Test
(m) Natural Oxidised PHE. Effervescence Spos% St1pa%
pPHe PHrox PHeox

Bore 204 1 0.5 7.3 6.2 1.1 S
1 1.0 7.4 6.2 1.2 S
1 1.5 7.4 6.5 0.9 S
1 2.0 7.4 6.2 1.2 S
1 2.5 7.4 6.1 1.3 S
1 3.0 7.3 6.1 1.2 S
1 4.0 7.2 6.1 1.1 S
1 5.0 7.9 7.9 0.0 S
2 6.0 7.9 7.1 0. S
2 7.0 8.2 7.3 0.9 S
2 8.0 8.2 7.7 0.5 S
2 10.0 6.3 6.4 -0.1 S
4 11.0 6.2 6.4 -0.2 S
4 12.0 6.5 6.4 0.1 S
4 13.0 6.6 6.5 0.1 S
4 14.0 7.7 6.5 1.2 M 0.89 0.47
5 15.0 7.8 6.5 1.3 Vv

Note: Bold indicates positive indicator S = Slight M = Moderate V = Vigorous

Table A2 (Continued) — Summary of Screening and Analytical Results (Previous Testing Programs)

Location | Material | Depth Field Screening Tests Test Value

Type (m) Natural pHF pHFOX pHF minus pHFOX spos°/° scr°/°

D8 SC 1.7-2.0 6.1 2.6 3.5 0.312

D9 SC 23-25 6.2 1.3 4.9

D10 SC 1.9-24 5.8 0.9 4.9 0.709

D11 C 25-26 6.7 0.8 5.9

D12 C 24-29 6.8 0.8 6.0

D13 C/SC 1.4-1.8 6.1 1.7 4.4 0.595

D14 C 23-25 6.1 0.9 5.2

D15 SC 22-25 6.6 2.0 4.6

D16 C 3.8-4.1 6.4 0.7 5.7 1.98

Note: Bold indicates positive indicator S = sand/silty sand/sandy silt C = Clay/clayey silt SC = Clayey sand/sandy clay

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
Gerroa and Beach Roads, Gerroa



Analytical Report - Enviro-Managers
Client: Cleari Bros Bomboi P& Ltd
Springhill Rd
Contact Name: Mr Ron Bryant
Client Reference: Gerroa Bores
NR = No Result - Dry
Notes Report Number: W05/0186 W05/0186 W05/0186 W05/0186 W05/0186 W05/0186 W05/0186 W05/0671 W05/0671 WO05/0671 W05/0671 WO05/0671 WO05/0671 W05/0671 W05/0671 W05/0671 W05/0671
Results: Sample Received: 20/01/05 20/01/05 20/01/05 20/01/05 20/01/05 20/01/05 20/01/05 24/02/05 24/02/05 24/02/05 24/02/05 24/02/05 24/02/05 24/02/05 24/02/05 24/02/05 24/02/05
Client Id Ex Works BH 1 BH7 BH 9 BH 11 B/Angel Creek BH 12 Ex.Works | Bore Hole 1 | Bore Hole 2 | Bore Hole 4 | Bore Hole 5 | Bore Hole 6 | Bore Hole 7 | Bore Hole 9 | Bore Hole 11 Jlue Angle Cre:
Laboratory Id W11016/001 ‘W11016/002 ‘W11016/003 ‘W11016/004 W11016/005 W11016/006 W11016/007 W11511/001 W11511/002 W11511/003 W11511/004 W11511/005 W11511/006 W11511/007 W11511/008 W11511/009 W11511/010
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C 560 1030 160 860 1110 +20000 430 540 370 NR NR NR NR 150 380 1510 810
Groundwater level (RL)
Method: Units:m - 0.48 -0.46 -1.15 -1.53 - -0.40 - 1.83 - - - - -0.01 -0.60 -1.28 -
H
I‘Mj;APHA 4500HB Units:pH units 7.8 6.6 5.7 6.4 6.4 6.9 5.4 7.5 5.7 - - - - 5.6 6.5 4.9 6.3
Notes Report Number: WO05/2033-1 | W05/2033-1 | WO05/2033-1 | W05/2033-1 | WO05/2033-1 | W05/2033-1 | WO05/2033-1 | WO05/2033-1 | WO05/2033-1 | WO05/2033-1 | W05/2033-1 | WO05/2033-1 WO05/2358 | W05/2358 | WO05/2358 | W05/2358 | W05/2358 |
Results: Sample Received: 26/05/05 26/05/05 26/05/05 26/05/05 26/05/05 26/05/05 22/06/05 22/06/05 22/06/05 22/06/05 22/06/05
Client Id Ex-Works BH1 BH 2 BH 4 BH5 BH 6 BH7 BH9 BH11 B/Angel Cree] BH 12 BH 14 Ex Works BH1 BH 2 BH 4 BH5
Laboratory Id W12828/001 W12828/002 W12828/003 W12828/004 W12828/005 W12828/006 W12828/007 W12828/008 W12828/009 W12828/010 W12828/011 W12828/012 W13143/001 W13143/002 W13143/003 W13143/004 W13143/005
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C 540 340 NR NR NR NR 190 250 1900 4240 380 NR 560 360 NR NR NR
Groundwater level (RL)
Method: Units'm - +1.78 - - - - -0.16 -0.75 -1.33 - -0.05 - - 1.33 - - -
H
Method:APHA 4500 H B Units:pH units 6.8 5.8 - - - - 5.8 6.1 4.6 6.4 5.8 - 6.7 5.8 - - -
Notes Report Number: W05/3572-2| W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2 | W05/3572-2| W05/3963 | W05/3963 | W05/3963 | W05/3963
Results: Sample Received: 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/09/05 21/10/05 21/10/05 21/10/05 21/10/05
Client Id Ex.Works BH1 BH1A BH 4 BH5 BH 6 BH7 BH9 BH11 B/Angel Cree] BH 12 BH 2A BH 3A Ex.Works BH1 BH 1A BH 4
Laboratory Id W14389/001 W14389/002 W14389/003 W14389/004 W14389/005 W14389/006 W14389/007 W14389/008 W14389/009 W14389/010 W14389/011 W14389/012 W14389/013 W14768/001 W14768/002 W14768/003 W14768/004
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C 580 640 NR 750 NR NR 160 270 1280 18030 770 NR NR 600 1010 Dry Dry
Groundwater level (RL)
Method: Units:m - 1.39 - -0.33 - - -0.29 -0.87 -1.42 - -0.26 - - - 1.05 - -
H
Method:APHA 4500 H B Units:pH units 6.7 5.8 - 6.9 - - 55 6.0 53 6.8 53 - - 6.9 6.0 - -
YEARLY SAMPLING
Report Number: W05/4442 | WO05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442 | W05/4442
Results: Sample i 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05 21/11/05
Client Id Ex-Works BH1 BH 3A BH 4 BH5 BH 6 BH7 BH9 BH11 peAngleCrg BH12 BH 2A BH1A
Laboratory Id W15175/001 W15175/002 W15175/003 W15175/004 W15175/005 W15175/006 W15175/007 W15175/008 W15175/009 W15175/010 W15175/011 W15175/012 W15175/013
Cl : SO4 Ratio
Method: Units:- 0.53 4.4 NR 5.1 NR NR 3.3 0.88 3.6 7.4 0.56 NR NR
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C 690 590 - 1080 - - 170 410 1180 >20,000 570 - -
Groundwater level (RL)
Method: Units:m - 1.33 - 0.57 - - -0.42 -1.08 -1.30 - -0.31 - -
H
I@hod:APHA 4500HB Units:pH units 7.7 6.9 - 7.9 - - 6.9 7.3 6.8 7.7 6.5 - -
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Analytical Report - Enviro-Managers
Client: Cleari Bros Bomboi P& Ltd
Springhill Rd

Contact Name:

Client Reference:

Mr Ron Bryant

Gerroa Bores

NR = No Result - Dry

Notes Report Number: W05/0671 W05/0671 W05/1086-1 W05/1086-1 W05/1086-1 W05/1086-1 'W05/1086-1 'W05/1086-1 'W05/1086-1 'W05/1086-1 'W05/1086-1 'W05/1086-1 W05/1086-1 W05/1086-1 W05/1620 W05/1620 W05/1620
Results: Sample Received: 24/02/05 24/02/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 22/03/05 27/04/05 27/04/05 27/04/05
Client Id Bore Hole 12 | Bore Hole 14 | Ex Works BH 1 BH 2 BH 4 BH5 BH 6 BH7 BH9 BH11  [lue Anglecred BH 12 BH 14 Ex-Works BH1 BH2
Laboratory Id W11511/011 W11511/012 W11945/001 W11945/002 W11945/003 W11945/004 W11945/005 W11945/006 W11945/007 W11945/008 W11945/009 W11945/010 W11945/011 W11945/012 W12413/001 W12413/002 W12413/003
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C 350 NR 530 290 NR NR NR NR 160 450 820 9140 330 NR 510 300 NR
Groundwater level (RL)
Method: Units:m -0.15 - - 1.73 - - - - -0.16 -0.80 -1.48 - -0.20 - - +1.53 -
H
IM#;APHA 4500H B Units:pH units 53 - 6.6 6.0 - - - - 5.9 6.9 5.9 6.7 5.3 - 7.3 6.5 -
Notes Report Number: W05/2358 W05/2358 W05/2358 W05/2358 W05/2358 W05/2358 W05/2358 W05/2774 W05/2774 W05/2774 W05/2774 W05/2774 W05/2774 W05/2774 W05/2774 W05/2774 W05/2774
Results: Sample Received: 22/06/05 22/06/05 21/07/05 21/07/05 21/07/05 21/07/05 21/07/05 21/07/05 21/07/05 21/07/05 21/07/05 21/07/05
Client Id BH 6 BH7 BH9 BH11 pe AngelCr¢ BH12 BH 14 Ex Works BH 1 BH 2 BH 4 BH5 BH 6 BH7 BH9 BH 11 pe Angel Cre
Laboratory Id W13143/006 W13143/007 W13143/008 W13143/009 W13143/010 W13143/011 W13143/012 W13573/001 W13573/002 W13573/003 W13573/004 W13573/005 W13573/006 W13573/007 W13573/008 W13573/009 W13573/010
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C NR 210 220 900 >20,000 NR NR 550 440 NR 740 100 NR 160 220 2150 5200
Groundwater level (RL)
Method: Units:m - -0.31 -0.95 -0.88 - - - - 1.73 - 0.07 0.23 - 0.09 -0.50 -1.48 -
H
Method:APHA 4500 H B Units:pH units - 5.6 6.0 5.4 6.5 - - 7.0 5.7 - 6.4 5.0 - 5.4 5.7 4.9 6.4
Notes Report Number: W05/3963 W05/3963 | WO05/3963 | W05/3963 | W05/3963 | W05/3963 | W05/3963 | W05/3963 | W05/3963 | W05/4819 | W05/4819 | W05/4819 | W05/4819 | W05/4819 | WO05/4819 | W05/4819 | W05/4819
Results: Sample Received: 21/10/05 21/10/05 21/10/05 21/10/05 21/10/05 21/10/05 21/10/05 21/10/05 21/10/05 20/12/05 20/12/05 20/12/05 20/12/05 20/12/05 20/12/05 20/12/05 20/12/05
Client Id BH5 BH6 BH7 BH9 BH11 peAngleCrg BH12 BH 2A BH 3A Ex-Works BH1 BH1A BH 4 BH5 BH 6 BH7 BH9
Laboratory Id W14768/005 W14768/006 W14768/007 W14768/008 W14768/009 W14768/010 W14768/011 W14768/012 W14768/013 W15693/001 W15693/002 W15693/003 W15693/004 W15693/005 W15693/006 W15693/007 W15693/008
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C Dry Lost 170 260 1010 >20,000 620 Dry Dry 670 470 Dry 1110 Dry NR 140 380
Groundwater level (RL)
Method: Units:m - - -0.41 -1.07 -1.33 - -0.37 - - - 1.21 - -0.43 - - -0.40 -0.98
H
I@had:APHA 4500HB Units:pH units - - 5.6 5.6 52 6.6 53 - - 77 6.1 - 7.2 - - 59 6.7
YEARLY SAMPLING
Report Number:
Results: Sample Received:
Client Id
Laboratory Id
Cl : SO4 Ratio
Method: Units:-
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C
Groundwater level (RL)
Method: Units:m
H
I@hod:APHA 4500HB Units:pH units
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Analytical Report - Enviro-Managers
Client: Cleari Bros Bomboi P& Ltd
Springhill Rd

Contact Name:

Client Reference:

Mr Ron Bryant

Gerroa Bores

NR = No Result - Dry

Notes Report Number: W05/1620 W05/1620 W05/1620 W05/1620 W05/1620 W05/1620 W05/1620 W05/1620 W05/1620
Results: Sample Received: 27/04/05 27/04/05 27/04/05 27/04/05 27/04/05 27/04/05 27/04/05 27/04/05 27/04/05
Client Id BH4 BH5 BH6 BH7 BH9 BH11 _ B/Angle Creek  BH12 BH14
Laboratory Id W12413/004 W12413/005 W12413/006 W12413/007 W12413/008 W12413/009 W12413/010 W12413/011 W12413/012
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C NR NR NR 140 400 790 7380 410 NR
Groundwater level (RL)
Method: Units:m - - - -0.31 -0.95 -1.58 - -1.30 -
H
I‘M‘}:APHA 4500HB Units:pH units - - - 5.6 6.5 5.6 6.9 59 -
Notes Report Number: W05/2774 W05/2774 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172 W05/3172
Results: Sample Received: 21/07/05 21/07/05 22/08/05 22/08/05 22/08/05 22/08/05
Client Id BH 12 BH 14 WM1A  [xisting Work ~ WM1 WM2A wm4 WM5 WM3A wmM7 wm9 WM11__ ue Angle Cr¢  WM12
Laboratory Id W13573/011 W13573/012 W13973/001 W13973/002 W13973/003 W13973/004 W13973/005 W13973/006 W13973/007 W13973/008 W13973/009 W13973/010 W13973/011 W13973/012
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C NR NR NR 560 670 NR 780 NR NR 160 250 1360 8540 760
Groundwater level (RL)
Method: Units:m - - - - 1.12 - 0.78 - - -0.14 -0.72 -1.29 - -0.17
H
Method:APHA 4500 H B Units:pH units - - - 7.0 6.0 - 6.8 - - 5.6 55 4.5 6.7 5.4
Notes Report Number: W05/4819 | W05/4819 | W05/4819 | W05/4819 | W05/4819
Results: Sample Received: 20/12/05 20/12/05 20/12/05 20/12/05 20/12/05
Client Id BH11 peAngleCr¢g BH12 BH 2A BH 3A
Laboratory Id W15693/009 W15693/010 W15693/011 W15693/012 W15693/013
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C 1230 17420 590 Dry Dry
Groundwater level (RL)
Method: Units:m -1.44 - -0.17 - -
H
I@had:APHA 4500H B Units:pH units 5.7 7.0 5.3 - -
YEARLY SAMPLING
Report Number:
Results: Sample Received:
Client Id
Laboratory Id
Cl : SO4 Ratio
Method: Units:-
Conductivity (uS/cm
Method:APHA 2510 B Units:uS/cm@25 C
Groundwater level (RL)
Method: Units:m
H
I@hod:APHA 4500HB Units:pH units
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Table 1D - Gerroa Monthly Groundwater Results (BH 1-6)

|client Reference: Gerroa Bores

NR = No Result - Dry

Notes [Report Number] W05/0186 | W05/0671 |W05/1086-1] W05/1620 |W05/2033-1] W05/2358 | W05/2774 | W05/3172 |W05/3572-2] W05/3963 | W05/4442 | W05/4819

Results: ple Receive| 20/01/2005 | 24/02/2005 | 22/03/2005 | 27/04/2005 | 26/05/2005 | 22/06/2005 | 21/07/2005 | 22/08/2005 | 21/09/2005 | 21/10/2005 [21/11/2005| 20/12/2005

Client Id BH1 BH 1 BH 1 BH1 BH 1 BH 1 BH 1 WM1 BH 1 BH 1 BH 1 BH 1 Minimum gt

Laboratory Id W11016/002 | W11511/002 | W11945/002 | W w /002 | W13143/002 | W13573/002 | W /003 | W14389/002 | W14768/002 | W15175/002 | W15693/002

Conductivity (uS/cm)

Method:APHA 2510 B Units:uS/cm@25| 1030 370 290 300 340 360 440 670 640 1010 590 470 290 531 1030
Groundwater level (RL)

Method: Units:m 0.48 1.83 1.73 1.53 1.73 1.33 1.73 1.12 1.39 1.05 1.33 1.21 0.48 1.39 1.83
pH

Method:APHA 4500 H B Units:pH units 6.60 5.70 6.00 6.50 5.80 5.80 5.70 6.0 5.80 6.00 6.90 6.1 5.70 6.08 6.90
Notes 'ﬁeport Number] W05/3172 |W05/3572-2| W05/3963 | W05/4442 | W05/4819 | W05/0671 |W05/1086-1| W05/1620 |W05/2033-1| W05/2358 | W05/2774 | WO05/3172 |W05/3572-2 WO05/3963 | W05/4442
Results: ple Receive| 22/08/2005 | 21/09/2005 | 21/10/2005 | 21/11/2005 | 20/12/2005 | 24/02/2005 | 22/03/2005 | 27/04/2005 | 26/05/2005 | 22/06/2005 |21/07/2005]| 22/0: 21/09/2005 | 21/10/2005 |21/11/2005
Client Id WM3A BH 3A BH3A BH3A BH3A BH 4 BH 4 BH4 BH 4 BH 4 BH 4 wWM4 BH 4 BH 4 BH4
Laboratory Id W13973/007 | W14389/013 | W14768/013 | W15175/003 [W15693/013| w11511/004 | W11945/004 | W12413/004 | W12828/004 | W13143/004 | W13573/004 | W13973/005 | W14389/004 | W14768/004 | W15175/004
Conductivity (uS/cm)

Method:APHA 2510 B Units:uS/cm@25 NR NR Dry NR Dry NR NR NR NR NR 740 780 750 Dry 1080
Groundwater level (RL)

Method: Units:m - - - - - - - - - - 0.07 0.78 -0.33 - 0.57
pH

Method:APHA 4500 H B Units:pH units - - - - - - - - - - 6.4 6.8 6.9 - 7.90
Notes [Report Number] W05/0671 |W05/1086-1] W05/1620 | W05/2033-1] W05/2358 | W05/2774 | W05/3572-2] W05/3963 | W05/4442 | W05/4819

Results: ple Receive| 24/02/2005 | 22/03/2005 | 27/04/2005 | 26/05/20! 22/06/2005 | 21/07/2005 | 21/09/2005 | 21/10/2005 | 21/11/2005 | 20/12/2005

Client Id BH6 BH 6 BH6 BH 6 BH6 BH 6 BH6 BH 6 BH6 BH 6

Laboratory Id W11511/006 | W11945/006 | W12413/006 | W12828/006 | W13143/006 | W13573/006 | W14389/006 | W14768/006 | W15175/006 |W15693/006

Conductivity (uS/cm)

Method:APHA 2510 B Units:uS/cm@25| NR NR NR NR NR NR NR Lost NR NR

Gr d level (RL)

Method: Units:m - - - - - - - - - -

pH

Method:APHA 4500 H B Units:pH units - - - - - - - - - -
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Table 1D - Gerroa Mon

|Client Reference: Gerroa Bor

NR = No Result - Dry

Notes [Report Number] WO05/3172_[W05/3572- W05/3963 | W05/4442 | W05/0671 |W05/1086-1 W05/1620 |W05/2033-1] W05/2358 | W05/2774 |W05/3572-2] W05/3963 | W05/4442 | W05/4819
Results: ple Receive| 22/08/2005 |21/C 21/10/2005 | 21/11/2005 | 24/02/2005 | 22/03/2005 | 27/04/2005 | 26/05/2005 | 22/06/2005 | 21/07/2005 | 21/09/: 21/10/2005 [ 21/11/2005 | 20/12/2005

Client Id WM1A BH 1A BH 1A BH 1A BH 2 BH 2 BH2 BH 2 BH 2 BH 2 BH 2A BH 2A BH 2A BH 2A

Laboratory Id W13973/001 | W14389/003 | W14768/003 | W15175/013 | W11511/003 | W11945/003 | W12413/003 | W12828/003 | W13143/003 | W13573/003 | W14389/012 | W14768/012 | W15175/012 |W15693/012
Conductivity (uS/cm)

Method:APHA 2510 B Units:uS/cm@25| NR NR Dry NR NR NR NR NR NR NR NR Dry NR Dry

Gr d level (RL)

Method: Units:m - - - - - - - - - - - - - -

pH

Method:APHA 4500 H B Units:pH units - - - - - - - - - - - - - -

Notes 'ﬁeport Number] W05/4819 WO05/0671 |W05/1086-1 W05/1620 |W05/2033-1] W05/2358 | W05/2774 | W05/3172 |W05/3572-2] WO05/3963 | W05/4442 | W05/4819
Results: ple Receive| 20/12/2005 24/02/2005 | 22/03/2005 | 27/04/2005 | 26/05/2005 | 22/06/2005 | 21/07/2005 | 22/08/2005 | 21/09/2005 | 21/10/2005 | 21/11/2005 | 20/12/2005
Client Id BH 4 ini [+] imil BH 5 BH 5 BH5 BHS BH 5 BHS WM5 BHS BHS BH5 BH 5
Laboratory Id W15693/004 W11511/005 | W11945/005 | W12413/005 | W128; W13143/005 | W13573/005 | W13973/006 | W14389/005 | W14768/005 | W15175/005 |W15693/005|
Conductivity (uS/cm)

Method:APHA 2510 B Units:uS/cm@25 1110 740 892 1110 NR NR NR NR NR 100 NR NR Dry NR Dry
Gr d level (RL)

Method: Units:m -0.43 -0.43 0.13 0.57 - - - - - 0.23 - - - - -
pH

Method:APHA 4500 H B Units:pH units 7.2 6.4 7.04 7.90 - - - - - 5.0 - - - - -
Notes [Report Number]

Results: ple Receive|

Client Id

Laboratory Id

Conductivity (uS/cm)

Method:APHA 2510 B Units:uS/cm@25|

Gr d level (RL)

Method: Units:m

pH

Method:APHA 4500 H B Units:pH units
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TABLE 1: Surface Water Analytical Results

Foys Swamp, Blue Angle Creek and Gerroa Sand Quarry

Sample ID | M.DRAIN-1 | M.DRAIN-1 | M.DRAIN-1 [ M.DRAIN-1 | M.DRAIN-1 | MDRAIN-1 | MDRAIN-1 | M.DRAIN-2 [ M.DRAIN-2 | M.DRAIN-2| M.DRAIN-2 M.DRAIN-2 M.DRAIN-2 M.DRAIN-2 | BACreek | BACreek | BA Creek
Cleary Bros (Bombo) Pty Ltd | Water Monitoring Program Sanle 0| ' ream | up sream | upsroam | up sream | upstieam | up siroam | ‘up Sieam | dnsrcam | dnsiroam | dnseam | sweam | svoam | sweam | sweam | Gresk | Gresk | Cresh
Units LOR ANZECC 2000 Guidelines | Wet Weather | Dry Weather | Dry Weather| Dry Weather | Dry Weather | Dry Weather | Dry Weather |Wet Weather| Dry Weather |Dry Weather| Dry Weather Dry Weather Dry Weather Dry Weather |Wet Weather| Dry Weather | Dry Weather
Metals (total) Matine Fresh 27/01/05 | 28/04/05 | 2/06/05 3/08/05 21/09/05 21/10/06 21/11/05 | 27/01/05 | 28/04/05 2/06/05 3/08/05 21/09/05 21/10/06 21/11/05 3/02/05 28/04/05 | 2/06/05
Aluminium (PH>6.5,) mg/L | 0.0001 ID 0.055 0.99 2.7 0.26 0.56 0.4 0.12 0.59
Arsenic mg/L 0.001 ID 0.013 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.002 0.004
Beryllium mg/L 0.001 ID ID <0.001 <0.001 0.001
Barium mg/L 0.001 ID ID 0.016 0.015 0.014
Cadmium mg/L | 0.0001 0.0007 0.0002 0.0002 <0.0001 | <0.0001 <0.001 0.0003 <0.0001 | <0.0001 <0.001 0.0004 <0.0001
Chromium (Total) mg/L 0.001 0.0274 ID 0.003 <0.001 0.001 0.003 <0.001 <0.001 0.003 <0.001
Cobalt mg/L 0.001 0.001 ID 0.01 0.009 0.004
Copper mg/L 0.001 0.0013 0.0014 <0.001 0.003 0.006 <0.001 <0.001 0.003 0.002 <0.001 0.01 0.006
Lead mg/L 0.001 0.0044 0.0034 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 <0.001
Zinc mg/L 0.005 0.015 0.008 0.013 0.012 0.031 <0.005 0.012 0.023 0.009 <0.005 0.023 0.022 |
Manganese mg/L 0.001 ID 1.9 0.596 0.543 0.14
Nickel mg/L 0.001 0.007 0.011 0.01 0.009 0.006
Vanadium mg/L 0.01 0.1 ID <0.01 <0.01 <0.01
Total Iron mg/L 0.005 ID ID 0.75 0.71 2.48 0.30 0.42 0.49 0.52 0.11 <0.1 2.07
Mercury mg/L | 0.0001 0.0001 0.00006 | <0.0001 <0.0001 | <0.0001 <0.0005 | <0.0001 <0.0001 | <0.0001 <0.0005 0.0001 <0.0001
Weak Acid Dissociable Cyanide mg/L 0.005 0.004 0.007 --- <0.0050 ---
Nutrients
Fluoride mg/L 0.1 --- --- 0.1 ---
Ammonia as N mg/L 0.01 0.91 0.9 0.052 0.028 0.073 0.084 0.18 <0.02 0.25 0.096 0.031 0.047 0.02 0.17 0.02 0.19 0.048 0.282 0.53
Nitrate as N mg/L 0.01 ID 0.7 <0.010 | <0.010 | 0.026 0.014 <0.04 0.05 <0.04 <0.010 <0.010 <0.010 0.023 <0.04 0.09 <0.04 <0.010 0.062 <0.010
Nitrite as N mg/L 0.01 <0.010 <0.010 0.013 <0.002 0.014 0.004 <0.010 <0.010 <0.010 <0.010 <0.002 0.014 0.005 0.014 <0.010 0.026
Total Kjeldahl Nitrogen as N mg/L 0.10 0.80 0.60 2.40 2.20 0.84 0.53 0.63 0.70 0.50 0.90 0.60 0.86 0.48 0.47 1.80 1.00 2.30
Total Phosphorus as P mg/L 0.01 0.05 0.04 0.01 0.25 1.02 <0.005 <0.005 <0.005 0.01 <0.010 0.02 <0.01 <0.005 <0.005 <0.005 0.18 0.06 0.28
Reactive Phosphorus mg/L 0.01 <0.010 <0.01 <0.010 <0.010 <0.004 <0.004 <0.004 0.912 <0.010 <0.010 <0.010 <0.004 <0.004 <0.004 --- <0.010 | <0.010
PH (lab) pH Unit| 0.01 --- 6.17 6.72 6.33 7.20 7.00 6.80 --- 6.90 6.71 6.68 7.00 7.00 6.90 --- 6.80 6.87
Total Dissolved Solids (TDS) mg/L 1 552 2460 646 1230 4515.8 5808.9 3577.8 --- 1240 644 1730 3912.8 5453.8 4127.2 303 2330 18500
Electrical Conductivity uS/cm 1 6740 8670 5340 5840 8140 6160
Suspended Solids (SS) mg/L 1 11 7 3 6 10 9 23 13
Total Hardness mg/L 1 164 --- --- 73
Major lons
Calcium mg/L 1 28 37 53 --- 63 13 225
Magnesium mg/L 1 20 26 93 --- 110 10 587
Sodium mg/L 1 87 134 669 --- 789 39 4460
Potassium mg/L 1 10 10 31 --- 36 6 176
Bicarbonate as CaCO3 mg/L 1 2 31 --- 10 90
Total Alkalinity mg/L 1 2 31 --- 10 90
Sulphate as SO4 mg/L 1 159 182 293 --- 392 63 1200
Chloride mg/L 1 130 212 1308 --- 1684 64.5 8930
SAR
Calcium + Magnesium (meq/L) 3.04 3.99 10.29 --- 12.19 1.47 59.51
Sodium (meq/L) 3.78 5.83 29.10 --- 34.32 1.70 194.01
SAR= Na/ Sqrt (Ca+ Mg) / 2) 1.23 1.41 2.27 --- 2.47 0.86 5.46
SAR- Sodium Absorption Ratio 3.07 4.13 12.83 --- 13.90 1.98 35.57
SAR Hazard Ranking Low Low Med Med Low V High
Note:
SAR Hazard ranking based on Fetter, 1994. 3 3 |Exceeds ANZECC 2000 trigger values (marine and/or fresh water)

Low =2 to 10, Med = 7 to 18, High= 11 to 26, V High= 26+
nr - no recommended NSW guidelines NA - Not Available
TDS= EC*0.67 (approximate) calculation in italics (Data from Sept to Dec05)

Final SW GW lab results 24-4-06_version2
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Final SW GW lab results 24-4-06_version2

TABLE 1: Surface Water Analytical Results

Foys Swamp, Blue Angle Creek and Gerroa Sand Quarry

Sample ID BA Creek BA Creek BA Creek BA Creek SW Drain SW Drain SW Drain
Cleary Bros (Bombo) Pty Ltd Water Monitoring Program Sample ID BILg::fle Bltgr:enkgle Blfr::fle Bltgr:enfle SW Drain | SW Drain | SW Drain
Units LOR ANZECC 2000 Guidelines | Dry Weather | Dry Weather | Dry Weather | Dry Weather | Wet Weather | Dry Weather | Dry Weather
Metals (total) Marine Fresh 3/08/05 21/09/05 | 21/10/06 | 21/11/05 | 27/01/05 2/06/05 | 21/11/2005
Aluminium (PH>6.5,) mg/L | 0.0001 ID 0.055 1.47 0.02
Arsenic mg/L | 0.001 ID 0.013 0.003 <0.001 0.004
Beryllium mg/L 0.001 ID ID <0.001
Barium mg/L 0.001 ID ID 0.019
Cadmium mg/L | 0.0001 0.0007 0.0002 <0.0001 <0.001 <0.0001
Chromium (Total) mg/L 0.001 0.0274 ID 0.001 0.003
Cobalt mg/L 0.001 0.001 ID 0.002
Copper mg/L 0.001 0.0013 0.0014 0.008 <0.001 0.002
Lead mg/L | 0.001 0.0044 0.0034 <0.001 <0.001 <0.001
Zinc mg/L | 0.005 0.015 0.008 0.016 <0.005 0.412
Manganese mg/L | 0.001 ID 1.9 0.003
Nickel mg/L 0.001 0.007 0.011 <0.01
Vanadium mg/L 0.01 0.1 ID <0.005
Total Iron mg/L 0.005 ID ID 712 0.28 2.16
Mercury mg/L | 0.0001 0.0001 0.00006 | <0.0001 <0.0005 [ <0.0001
Weak Acid Dissociable Cyanide mg/L 0.005 0.004 0.007 ---
Nutrients
Fluoride mg/L 0.1 ---
Ammonia as N mg/L 0.01 0.91 0.9 0.652 0.22 0.12 0.26 0.074 0.096 0.15
Nitrate as N mg/L 0.01 ID 0.7 0.231 0.05 0.08 <0.04 <0.010 0.016 <0.04
Nitrite as N mg/L 0.01 0.114 0.005 0.021 0.004 0.012 <0.010 0.11
Total Kjeldahl Nitrogen as N mg/L 0.10 0.90 0.73 0.58 0.44 --- 1.50 1.5
Total Phosphorus as P mg/L 0.01 0.05 0.05 <0.005 <0.005 <0.005 0.31 0.13 0.05
Reactive Phosphorus mg/L 0.01 <0.010 <0.004 <0.004 <0.004 --- 0.123 0.043
PH (lab) pH Unit| 0.01 6.89 7.00 6.90 6.70 --- 6.87 7.5
Total Dissolved Solids (TDS) mg/L 1 3620 3752 7624.6 4107.1 203 243 520
Electrical Conductivity uS/cm 1 5600 11380 6130
Suspended Solids (SS) mg/L 1 26 20
Total Hardness mg/L 1 52
Major lons
Calcium mg/L 1 63 10
Magnesium mg/L 1 111 7
Sodium mg/L 1 808 26
Potassium mg/L 1 37 7
Bicarbonate as CaCO3 mg/L 1 39
Total Alkalinity mg/L 1 39
Sulphate as SO4 mg/L 1 345 8
Chloride mg/L 1 1635 49
SAR
Calcium + Magnesium (meq/L) 12.27 1.07
Sodium (meq/L) 35.15 1.13
SAR= Na/ Sqrt (Ca+ Mg) / 2) 2.48 0.73
SAR- Sodium Absorption Ratio 14.19 1.54
SAR Hazard Ranking Med Low
Note:

SAR Hazard ranking based on Fetter, 1994.

Low =2 to 10, Med = 7 to 18, High= 11 to 26, V High= 26+
nr - no recommended NSW guidelines NA - Not Available

TDS= EC*0.67 (approximate) calculation in italics (Data from Sept to Dec05)
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TABLE 1: Surface Water Analytical Results

Foys Swamp, Blue Angle Creek and Gerroa Sand Quarry

Sample ID W Drain W Drain W Drain NW Drain | NW Drain | NW Drain | NW Drain | NW Drain | NW Drain Dredge Pond | Dredge Pond | Dredge Pond | Dredge Pond | Dredge Pond | Dredge Pond
Cleary Bros (Bombo) Pty Ltd Water Monitoring Program Sample ID | W Drain W Drain W Drain NW Drain [ NW Drain | NW Drain | NW Drain | NW Drain | NW Drain MD Pond MD Pond | MDPond | MDPond | MDPond | MD Pond
Units LOR ANZECC 2000 Guidelines | Wet Weather | Dry Weather | Dry Weather | Wet Weather | Dry Weather | Dry Weather | Dry Weather | Dry Weather [ Dry Weather [ Wet Weather | Dry Weather | Dry Weather | Dry Weather | Dry Weather | Dry Weather
Metals (total) Marine s 27/01/2005 | 2/06/2005 | 21/11/2005 | 27/01/2005 | 2/06/05 3/08/05 21/09/05 21/10/05 21/11/05 27/01/05 2/06/05 3/08/05 21/09/05 21/10/05 21/11/05
Aluminium (PH>6.5,) mg/L | 0.0001 ID 0.055 3.04 2.83 18 1.42 1.28 1.9
Arsenic mg/L 0.001 ID 0.013 0.003 <0.001 <0.001 | <0.001 <0.001 0.004 0.003 0.002 <0.001
Beryllium mg/L 0.001 ID ID <0.001 0.002 <0.001
Barium mg/L 0.001 ID ID 0.03 0.028 0.01
Cadmium mg/L [ 0.0001 0.0007 0.0002 0.0005 0.0003 | <0.0001 | <0.0001 <0.001 0.0002 <0.0001 | <0.0001 <0.001
Chromium (Total) mg/L 0.001 0.0274 ID 0.003 0.002 <0.001 | <0.001 0.004 0.002 0.001
Cobalt mg/L 0.001 0.001 ID <0.001 0.038 <0.001
Copper mg/L 0.001 0.0013 0.0014 0.025 0.003 0.002 0.004 0.002 <0.001 0.002 0.003 <0.001
Lead mg/L 0.001 0.0044 0.0034 0.001 <0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc mg/L 0.005 0.015 0.008 0.072 1.72 0.035 0.019 0.053 0.015 0.05 0.012 <0.005
Manganese mg/L | 0.001 ID 1.9 0.004 0.028 0.003
Nickel mg/L 0.001 0.007 0.011 <0.01 <0.01 <0.01
Vanadium mg/L 0.01 0.1 ID 0.022 0.045 <0.005
Total Iron mg/L 0.005 ID ID 0.83 8.64 0.39 1.4 0.58 0.77 1.14 0.78 0.57
Mercury mg/L [ 0.0001 0.0001 0.00006 | <0.0001 0.0016 | <0.0001 | <0.0001 <0.0005 <0.0001 <0.0001 | <0.0001 <0.0005
Weak Acid Dissociable Cyanide mg/L 0.005 0.004 0.007 --- --- <0.0050
Nutrients
Fluoride mg/L 0.1 --- --- 0.2
Ammoniaas N mg/L 0.01 0.91 0.9 0.055 0.043 0.35 0.066 0.046 0.059 0.23 <0.02 0.31 0.063 0.038 <0.010 0.20 0.03 0.19
Nitrate as N mg/L 0.01 ID 0.7 0.011 <0.010 <0.04 <0.010 0.301 <0.010 <0.04 <0.04 <0.04 0.023 <0.010 0.025 <0.04 0.04 <0.04
Nitrite as N mg/L 0.01 <0.010 <0.010 0.022 <0.010 | <0.010 | <0.010 | <0.002 0.014 <0.002 <0.010 <0.010 <0.010 0.034 0.022 0.027
Total Kjeldahl Nitrogen as N mg/L 0.10 --- 1.00 5.7 --- 1.20 2.10 0.62 0.50 0.46 0.60 0.60 0.40 0.57 0.46 0.39
Total Phosphorus as P mg/L 0.01 0.05 0.18 0.12 0.4 0.08 0.03 0.35 0.006 <0.005 | <0.005 0.02 0.02 <0.01 0.014 0.026 <0.005
Reactive Phosphorus mg/L 0.01 --- 0.066 <0.004 --- <0.010 | <0.010 [ <0.004 | <0.004 [ <0.004 --- 0.01 <0.010 <0.004 0.016 <0.004
PH (lab) pH Unit| 0.01 --- 7.43 8.20 --- 4.43 5.06 6.40 6.40 3.80 --- 7.06 7.47 7.60 7.40 7.50
Total Dissolved Solids (TDS) mg/L 1 306 220 720 914 406 410 1742 2639.8 1815.7 360 324 336 406.69 425.45 589.6
Electrical Conductivity uS/cm 1 2600 3940 2710 607 635 880
Suspended Solids (SS) mg/L 1 21 31 50 11 7
Total Hardness mg/L 1 103 212 ---
Major lons
Calcium mg/L 1 24 32 18 60 43 42 47
Magnesium mg/L 1 10 32 17 65 12 11 14
Sodium mg/L 1 41 123 78 257 46 42 51
Potassium mg/L 1 7 10 4 12 4 4 5.2
Bicarbonate as CaCO3 mg/L 1 75 <1 <1 48 47
Total Alkalinity mg/L 1 75 <1 <1 48 47
Sulphate as SO4 mg/L 1 32 264 140 533 109 104 134
Chloride mg/L 1 61.1 166 110 445 65.5 71 82
SAR

Calcium + Magnesium (meq/L) 2.02 4.23 2.30 8.34 3.13 3.00 3.50
Sodium (megq/L) 1.78 5.35 3.39 11.18 2.00 1.83 2.22
SAR= Na / Sqrt (Ca+ Mg) / 2) 1.01 1.45 1.07 2.04 1.25 1.22 1.32
SAR- Sodium Absorption Ratio 1.77 3.68 3.17 5.47 1.60 1.49 1.68
SAR Hazard Ranking Low Low Low Low Low Low Low
Note:

SAR Hazard ranking based on Fetter, 1994.

Low =2 to 10, Med = 7 to 18, High= 11 to 26, V High= 26+

nr - no recommended NSW guidelines NA - Not Available

TDS= EC*0.67 (approximate) calculation in italics (Data from Sept to Dec05)
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Table 4- Field Chemistry Measurements- Surface Waters

Dredge Pond, Foys Swamp and Blue Angle Creek

Gerroa Gw SW field params DP 24-4-06,Clearys SW params Jan-Feb

1/4

Water Body Lab Sample ID | Field Sample ID Date Decription pH F;fn"\zx (uSE/f:;m) (mgll:l)_s)- # DO (%) Temp Comments
Main Dredge Pond M.D.Pond FC-13 24/01/2005 Clear water 6.19 222 503 337 65 275 Groundwater
M.D.Pond FC-13 27/01/2005 Clear water 6.15 265 562 377 70 24.9
M.D.Pond FC-13 2/06/2005 Clear water 6.35 190 655 439 80 8.3 (EC=1614m at 1.2m, pH 7.47)
M.D.Pond FC-13 3/08/2005 Clear water 6.3 185 528 354 65 17.2 dry period, low water level
M.D.Pond FC-13 21/10/2005 Clear water 7.73 92 298 200 95 20.92 Enviromanagers
M.D.Pond FC-13 21/11/2005 Clear water 7.58 96 617 413 100 23.32 Enviromanagers
M.D.Pond FC-13 20/12/2005 Clear water 7.86 82 647 433 99 22.83 Enviromanagers
South Dredge Pond S.D Pond FC-14 27/01/2005 Clear, >1m depth, no visible flow, vegetated 6.49 142 237 159 39 245 Vegetated, collects runoff?
S.D Pond FC-14 31/01/2005 Clear, >1m depth, no visible flow, vegetated 5.58 311 222 149 98 30 Vegetated, collects runoff?
GW Drain-1 FC-23 24/01/2005 clear, no visible flow, >1.5m depth 5m wide, 5.17 233 769 515 20 23.9 water level ~0.5m bgl
FC-23 27/01/2005 clear, no visible flow, >1.5m depth 5m wide, 5.8 337 747 500 31 26.1 water level ~0.5m bgl
FC-23 2/06/2005 clear, no visible flow, >1.5m depth 5m wide, 6.38 136 1164 780 47 14.1 water level ~0.5m bgl
FC-27 3/08/2005 clear, no visible flow, >1.5m depth 5m wide, 6.64 -8 764 512 75 13.6 dry weather, low drain level
FC-23 21/10/2005 7.95 73 2437 1633 100 21.24 Enviromanagers
FC-23 21/11/2005 75 97 1247 835 100 21.44 Enviromanagers
FC-23 20/12/2005 7.06 113 900 603 88 21.69 Enviromanagers
GW Drain-2 FC-18 24/01/2005 clear, no visible flow, >1.5m depth 5m wide, 6.31 158 1505 1008 50 25.3 water level ~0.5m bgl
FC-18 27/01/2005 clear, no visible flow, >1.5m depth 5m wide, 6.3 278 1546 1036 35 26 water level ~0.5m bgl
FC-18 3/02/2005 clear, no visible flow, >1.5m depth 5m wide, 6.19 103 1104 740 40 25 water level ~0.2m bgl
FC-18 2/06/2005 clear, no visible flow, >1.5m depth 5m wide, 6.38 134 946 634 55 14.3 water level ~0.5m bgl
FC-18 3/08/2005 clear, no visible flow, >1.5m depth 5m wide, 59 107 4070 2727 60 14.7 dry weather, low drain level
FC-18 31/01/2005 clear, no visible flow, >1.5m depth 5m wide, 5.23 227 1534 1028 65 28.4 wet weather
GW Drain-2 FC-19 24/01/2005 clear, no visible flow, >1.5m depth 5m wide, 6.64 162 1579 1058 55 241
GW Drain-2 FC-19 4/02/2005 clear, no visible flow, >1.5m depth 5m wide, 6.29 155 967 648 37 19.3 clear water
FC-8 28/01/2005 shallow ditch near trees 3.62 353 3090 2070 60 29 drainage ditch, no flow
FC-8 3/02/2005 shallow ditch near trees 4.6 14 323 216 32 27 wet weather
FC-9 28/01/2005 shallow ditch near trees 3.33 453 2590 1735 45 33 Heavy vegetation
FC-9 31/01/2005 shallow ditch near trees 3.34 227 1776 1190 37 31 Heavy vegetation
FC-9 3/02/2005 shallow ditch near trees 473 17 288 193 47 23 wet weather
FC-15 3/02/2005 clear, no visible flow, >1.5m depth,5m wide. 5.99 100 865 580 33 22.8 water level ~0.2m bgl
GW Drain-2 FC-18 21/10/2005 7.85 99 7857 5264 100 20.61 Enviromanagers
GW Drain-2 FC-18 21/11/2005 6.89 28 6574 4405 100 21.41 Enviromanagers
GW Drain-2 FC-18 20/12/2005 7.26 118 4821 3230 85 21.69 Enviromanagers
GW Drain-3 GW Drain-3 FC-16 24/01/2005 clear, no visible flow, >1.5m depth,5m wide. 6.14 159 1320 884 60 246 water level ~0.5m bgl
GW Drain-3 FC-16 2/06/2005 clear, no visible flow, >1.5m depth,5m wide. 5.02 125 1137 762 60 14.7 water level ~0.5m bgl
GW Drain-3 FC-16 3/08/2005 clear, no visible flow, >1.5m depth,5m wide. 3.82 156 4020 2693 70 14.8 dry weather, low drain level
GW Drain-3 FC-16 21/10/2005 8.3 94 7875 5276 100 21 Enviromanagers
GW Drain-3 FC-16 21/11/2005 6.46 46 7976 5344 100 22.04 Enviromanagers
GW Drain-3 FC-16 20/12/2005 7.22 102 5871 3934 90 22.87 Enviromanagers

Earth2Water Pty Ltd



Table 4- Field Chemistry Measurements- Surface Waters

Dredge Pond, Foys Swamp and Blue Angle Creek

Water Body Lab Sample ID | Field Sample ID Date Decription pH F;f:\?)x (uSE/gm) (ngﬁ.s)- # DO (%) Temp Comments
GW Drain-4 FC-20 24/01/2005 Shallow <0.2m dish drain, stagnant water 3.58 339 1795 1203 50 26.1 acid waters
FC-20 27/01/2005 Shallow <0.2m dish drain, stagnant water 3.36 475 1131 758 45 30 acid waters, rusty on bank
FC-20 2/06/2005 Shallow <0.2m dish drain, stagnant water 417 310 1438 963 73 17.37 acidic, rusty on bank
GW Drain-4 FC-10 28/01/2005 shallow drain, no flow 3.03 381 4680 3136 15 35.1 drainage ditch, no flow
FC-11 28/01/2005 shallow drain, no flow 3.83 390 1227 822 50 34 drainage ditch, no flow
GW Drain-4 FC-10 21/10/2005 7.7 108 12310 8248 100 21.27 Enviromanagers
GW Drain-4 FC-10 21/11/2005 3.76 362 923 618 100 23.79 Enviromanagers
GW Drain-4 FC-10 20/12/2005 dry
GW Drain-5 GW Drain-5 FC-26 27/01/2005 clear, no visible flow, >1.5m depth,5m wide. 6.79 356 2117 1418 50 28 clear water
GW Drain-5 FC-26 3/02/2005 clear, no visible flow, >1.5m depth,5m wide.full 6.39 75 1563 1047 46 21.8 clear water, wet weather flow, full drain
GW Drain-5 FC-26 2/06/2005 clear, no visible flow, >1.5m depth,5m wide.full 7.32 173 1554 1041 51 114 clear water
GW Drain-5 FC-26 3/08/2005 clear, no visible flow, >1.5m depth,5m wide 6.63 192 3250 2178 60 14.6 dry weather, low water level
FC-7 28/01/2005 south end of drain 5 6.23 99 505 338 100 24 groundwater, deep drain, clear water
FC-7 31/01/2005 south end of drain 5 5.41 261 863 578 50 26 groundwater, deep drain, clear water
FC-7 3/02/2005 south end of drain 5 5.85 89 1082 725 36 19.6 groundwater, deep drain, clear water
GW Drain-5 FC-26 21/10/2005 7.57 129 8242 5522 96 21.33 Enviromanagers
GW Drain-5 FC-26 21/11/2005 7.54 116 7289 4884 98 22.35 Enviromanagers
GW Drain-5 FC-26 20/12/2005 7.54 109 5331 3572 76 23.09 Enviromanagers
Drain-6 GWDrain-6 3/08/2005 slight flow (1L/min) 6.93 108 2120 1420 75 14.3 dry weather, low water level
GWDrain-6 2/06/2005 slight flow (1L/min) 711 156 1173 786 60 9.4 slow flow
GWDrain-6 21/10/2005 7.71 109 2394 1604 100 21.68 Enviromanagers
GWDrain-6 21/11/2005 7.86 102 1949 1306 100 21.21 Enviromanagers
GWDrain-6 20/12/2005 7.75 100 2131 1428 72 19.26 Enviromanagers
Shallow drain (<Tm), flowing (~TL/sec], heavy vegetation,
SW Drain SW Drain FC-29 27/01/2005 S "c&or\‘fé?gqg S— 6.48 171 256 172 10 23.3 cow dung, odour, turbid, gw seepage
SW Drain FC-29 2/06/2005 — "W”m S 6.83 127 312 209 47 14.7 cow dung, odour, turbid, gw seepage |
SW Drain FC-29 3/08/2005 cow dung 711 5 340 228 70 15.3 dry weather, low drain levels- stagnant
SW Drain FC-29 21/10/2005 7.65 87 465 312 92 20.66 Enviromanagers
SW Drain FC-29 21/11/2005 7.98 80 389 261 100 20.91 Enviromanagers
SW Drain FC-29 20/12/2005 7.6 82 373 250 81 17.36 Enviromanagers
W Drain W Drain FC-28 27/01/2005 3m wide, approx 1m deep, still water 7.08 185 417 279 38 22.8 slight turbid, brown, vegetated drain
W Drain FC-28 2/06/2005 3m wide, approx 1m deep, stil water 7.49 120 448 300 70 17.4 slight turbid, brown, vegetated drain
W Drain FC-28 3/08/2005 3m wide, approx 1m deep, still water 74 11 440 295 75 15.8 slight turbid, brown, vegetated, stagnant
W Drain FC-28 21/10/2005 dry
W Drain FC-28 21/11/2005 8.14 79 689 462 154 19.45 Enviromanagers
W Drain FC-28 20/12/2005 7.56 87 539 361 59 15.56 Enviromanagers

Gerroa Gw SW field params DP 24-4-06,Clearys SW params Jan-Feb 2/4 Earth2Water Pty Ltd



Table 4- Field Chemistry Measurements- Surface Waters

Dredge Pond, Foys Swamp and Blue Angle Creek

Water Body Lab Sample ID | Field Sample ID Date Decription pH F;fn"\zx (uSE/:::m) (m;::_s)_ # DO (%) Temp Comments
NW Drain NW Drain FC-3 27/01/2005 3m wide, approx 1m deep, still water, heavy vegetation 4.1 188 1103 739 16 24.2 still water, vegatation in drain, slight turbid
FC-1 27/01/2005 shallow drain, no flow 3.54 355 1114 746 26 253 acid waters
FC-2 27/01/2005 deep drain, no flow 3.22 462 1642 1100 40 258 acid waters
NW Drain FC-3 27/01/2005 deep drain, no flow 3.4 463 1390 931 28 26.5 acid waters
FC-4 27/01/2005 deep drain, no flow 3.16 470 2099 1406 30 27.3 acid waters
FC-5 27/01/2005 shallow drain, no flow 3.33 406 4810 3223 41 30 acid waters
NW Drain FC-3 2/06/2005 deep drain, no flow 4.81 258 720 482 47 12.7 Heavy vegetation
FC-4 3/08/2005 deep drain, no flow 4.82 74 1918 1285 73 13.6 dry weather, low drain levels
NW Drain FC-3 3/08/2005 deep drain, no flow 4.98 81 672 450 65 14.6 dry weather, low drain levels
NW Drain FC-3 21/10/2005 6.91 128 3214 2153 67 21.32 Enviromanagers
NW Drain FC-3 21/11/2005 4.11 337 2079 1393 100 226 Enviromanagers
NW Drain FC-3 20/12/2005 6.56 90 1636 1096 79 21.22 Enviromanagers
Main Drain (up stream) MDrain-1 FC-17 24/01/2005 clear, no visible flow, >1.5m depth,5m wide. 5.73 158 781 523 35 25.3 water level ~0.5m bgl
MDrain-1 FC-17 27/01/2005 clear, no visible flow, >1.5m depth,5m wide. 5.42 276 805 539 34 26.6 water level ~0.5m bgl
MDrain-1 FC-17 31/01/2005 clear, no visible flow, >1.5m depth 5m wide, 5.35 130 1034 693 61 28 wet weather
MDrain-1 FC-17 2/06/2005 clear, no visible flow, >1.5m depth,5m wide. 6.38 136 1164 780 47 12.6 water level ~0.5m bgl
MDrain-1 FC-17 3/08/2005 clear, no visible flow, >1.5m depth,5m wide. 6.3 26 2101 1408 33 13.2 dry weather, low drain levels
MDrain-1 FC-17 21/10/2005 7.27 97 7293 4886 62 21.55 Enviromanagers
MDrain-1 FC-17 21/11/2005 7.28 109 2506 1679 111 21.22 Enviromanagers
MDrain-1 FC-17 20/12/2005 7.24 115 3192 2139 77 21.41 Enviromanagers
Main Drain (dn stream) MDrain-2 FC-32 27/01/2005 clear, no visible flow, >1.5m depth,4m wide. 6.52 222 1309 877 24 27.8 water level ~0.5m bgl
MDrain-2 FC-32 4/02/2005 shallow drain, no flow 55 180 960 643 35 19.3 clear water
MDrain-2 FC-32 2/06/2005 moderately full 7.06 166 1194 800 42 10.9 clear water, drain almost full
MDrain-2 FC-32 3/08/2005 clear water, no visible flow, >1.5m depth,4m wide. 6.98 112 2330 1561 63 14.1 clear water. Dry weather - low level
MDrain-2 FC-32 21/10/2005 7.34 130 6827 4574 70 22.97 Enviromanagers
MDrain-2 FC-32 21/11/2005 6.89 28 6574 4405 125 21.41 Enviromanagers
MDrain-2 FC-32 20/12/2005 7.43 107 3485 2335 74 23.5 Enviromanagers
Large Dam LD-2/ M Dam FC-30 27/01/2005 Full dam next to Beach Rd, 300 MG capacity 7.01 160 154 103 50 24.8 slight turbid, brown.
M Dam FC-30 2/06/2005 Full dam next to Beach Rd, 300 MG capacity 8.42 162 177 119 95 17.2 slight turbid, brown.
LD-2/ M Dam FC-30 3/08/2005 Full dam next to Beach Rd, 300 MG capacity 6.12 78 170 114 80 14.5 slight turbid, brown.
M Dam FC-30 21/10/2005 8.32 62 294 197 100 20.09 Enviromanagers
M Dam FC-30 21/11/2005 6.77 95 186 125 100 22.55 Enviromanagers
M Dam FC-30 20/12/2005 7.73 80 194 130 100 21.85 Enviromanagers
Small Dams FC-22 24/01/2005 clear, small, vegetated, <0.7m deep 6.35 199 87 58 50 27 very shallow, no flow.
FC-21 24/01/2005 Clear water, dam next to Beach Rd, 10 MG capacity 6.4 200 232 155 65 258 ~0.5 mbg, 50m by 50m, 3.5m deep
FC-24 24/01/2005 Clear water, dam downhill of large dam 6.95 170 159 107 85 26.1 ~0.5 mbg, captures leakage from large dam
FC-31 24/01/2005 o ' vegetated e 6.15 216 143 96 55 25.3 Heavy vegetation
Blue Angle Creek (dn) BA Creek FC-25 31/01/2005 5-10m wide, next to flood gates 4.79 275 1351 905 26 25.8 slightly turbid, brown, wet weather
BA Creek FC-25 3/02/2005 5-10m wide, next to flood gates- moderate flow 6.69 392 392 263 50 26 slight-mod turbid, brown- wet weather flows
BA Creek FC-25 2/06/2005 5-10m wide, next to flood gates- moderate flow 6.7 174 21820 14619 43 15.5 high tide
BA Creek FC-25 3/08/2005 5-10m wide, next to flood gates- low flow 6.58 109 6320 4234 33 16.2 Low tide, mouth open, slight turbidity |

Gerroa Gw SW field params DP 24-4-06,Clearys SW params Jan-Feb 3/4 Earth2Water Pty Ltd



Table 4- Field Chemistry Measurements- Surface Waters

Dredge Pond, Foys Swamp and Blue Angle Creek

Redox

EC

TDS

. . o
Water Body Lab Sample ID | Field Sample ID Date Decription pH (mv) (uSfem) | (mgiL)- # DO (%) Temp Comments

BA Creek FC-25 21/10/2005 7.28 138 9981 6687 81 22.69 Enviromanagers
BA Creek FC-25 21/11/2005 7.15 85 5229 3503 92 21.35 Enviromanagers
BA Creek FC-25 20/12/2005 7.32 85 10460 7008 73 17.48 Enviromanagers

Notes: Min  3.03 5 87 58 10 8

E2W Field Equipment Calibrated: Field Kit 90 FLMVSA (EnviroEquip Pty Ltd) Max 842 475 21820 14619 154 35

mbgl= metres below ground level Average  6.24 171 2353 1577 65 22

E sampling from

Gerroa Gw SW field params DP 24-4-06,Clearys SW params Jan-Feb

2005 onwards

4/4

Earth2Water Pty Ltd



Table 5- Groundwater Field Chemical Parameters
Cleary Bros - Beach Road, Berry.

. Volume
Well ID Date Time (:V:;I) S"(cmk)uP (':(;:D Pu(rE;)ed pH l?::‘i\;a)x (u:/Sm) (m;'z_s)_ 4| DO (%) Comments
New Wells (Jan 05) period of wet weather and bo round
STight turbidity, bromm%%%g'(WWK),_
GW-A 3/02/2005| 8.19 am 0.00 0.70 2.20 50 6.02 37 140 94 30 some sw ingress
31/01/2005| 1.30pm 0.10 0.70 1 6.82 95 337 226 4 trace H2S odour (field chem only)
8/02/2005| 9.30 am 0.30 0.70 excavation area
28/04/2005| 9.30 am 0.72 0.70 2.30 no field chem (lab analyses)
2/06/2005| 9.15 am 0.24 0.70 2.30
3/08/2005| 12.15 pm 0.58 0.70 0.92 2 insufficient sample- slow recovery when purged
21/11/2005| 1pm 0.91 0.70 6.66 -29 555 372 67.4 Enviromanagers
20/12/2005|  2pm 0.96 0.70 Enviromanagers
GW-B 3/02/2005| 8.19 pm 0.00 0.77 2.20 15 4.21 143 2228 1493 49 clear water, moderate recovery, some sw ingress
31/01/2005| 2.30pm 0.00 0.77 1 4.17 302 3460 2318 15 slight turbidity, brown
15/02/2005| 2.00 pm 0.70 0.77 water level measured during dry period
2/06/2005| 11.30am 0.60 0.77
3/08/2005| 2.20pm 0.48 0.77 1.98 2 5.31 -36 3310 2218 10 turbid, H2S odour
21/11/2005| 11am 0.63 0.77 4.27 30 2806 1880 65 Enviromanagers
20/12/2005| 2.50pm 0.63 0.77 Enviromanagers
GW-C 4/02/2005| 8.30am 0.00 0.73 2.20 8 3.75 | 200 7540 5052 28 slightly turbid- brown, slow gw recovery
15/02/2005| 2.00 pm 0.71 0.73 water level measured during dry period
28/04/2005| 11.30am 0.49 0.73 2.20 no field chem (lab analyses)
2/06/2005| 11.40am 0.48 0.73
3/08/2005| 2.30pm 0.58 0.73 2.58 2 5.5 -108 7690 5152 9.5 turbid, H2S odour
21/11/2005| 1.30am 0.58 0.73 4.55 28 6114 4096 56.7 Enviromanagers
20/12/2005|  3pm 0.71 0.73 Enviromanagers
GW-D 4/02/2005| 9.00am 0.00 0.50 2.20 10 3.81 232 7510 5032 14 test
15/02/2005| 2.15 pm 0.77 0.50 water level measured during dry period
2/06/2005| 3.20pm 0.49 0.50
3/08/2005| 1.40pm 0.60 0.50 2.13 2 5.81 -23 3510 2352 8 turbid water, slow recovery
21/11/2005| 11am 0.76 0.50 3.91 103 3267 2189 40.7 Enviromanagers
20/12/2005| 3.30pm 0.93 0.50 Enviromanagers
GW-E 4/02/2005| 9.40am 1.40 0.71 2.03 1 4.27 193 2560 1715 30 mod turbid - brown, v slow gw recovery
15/02/2005| 3.00pm 1.41 0.71 higher ground
2/06/2005| 3.30pm 0.58 0.71
3/08/2005| 2.00pm 0.63 0.71 1.97 2 5.62 -33 3730 2499 10 turbid water, slow recovery
21/11/2005| 11.20am 0.91 0.71 4.67 63 4126 2764 51.4 Enviromanagers
20/12/2005|  4pm 1.04 0.71 Enviromanagers
GW-F 3/08/2005| 12.30pm 0.42 1.15 1.77 2 6.14 122 502 336 33.3 turbid water, slow recovery
28/04/2005| 9.30am 0.58 1.15 1.77 dry weather
2/06/2005| 10.10am 0.21 1.15
21/11/2005| 1.10pm 0.68 1.15 6.4 5 545 365 77.3 Enviromanagers
20/12/2005| 4.30pm 0.81 1.15 Enviromanagers
GW-G 28/04/2005| 9.45 am 0.62 1.15 1.32 dry weather
2/06/2005| 10am 0.18 1.15
3/08/2005| 1.00pm 0.55 1.15 1.32 2 6.86 89 630 422 25 turbid water, slow recovery
21/11/2005| 4:48 0.77 1.15 6.98 -86 400 268 36.9 Enviromanagers
20/12/2005| 1pm 0.88 1.15 Enviromanagers
Existing Wells
MW-2R 28/04/2005| 12.30pm 0.60 0.66 1.22 dry weather
3/08/2005| 11.45am 0.70 0.66 1.22 2 NA insufficient sample- slow recovery when purged
21/11/2005 dry 0.66
20/12/2005|  2pm dry 0.66 Enviromanagers
MW-1# 3/02/2005| 3.00pm 0.61 0.23 3.85 10 6.27 74 452 303 19.9 Very turbid, grey (frogs inside well)
Notes:

E2W - Field parameters (ph, EC etc) noted are at end of purging and start of sampling.
E2W Field Equipment Calibrated: Field Kit 90 FLMVSA (EnviroEquip)
SWL= standing water level
BOH= bottom of bore

mbgl= metres below ground level

TDS = EC*0.67 (approximate)

Gerroa Gw SW field params DP 24-4-06,Gw sampling 10-4-06
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APPENDIX B
ACID SULPHATE MANAGEMENT PLAN
PROPOSED NORTHERN EXTENSION OF GERROA SAND QUARRY
GERROA AND BEACH ROADS, GERROA

1. INTRODUCTION

Coastal, low-lying alluvial soils, lying below about RL 5, generally contain framboidal pyrite or
other sulphides. These are rounded, microbially generated microscopic mineral grains, which
are stable in soils below the water table, or in dense clay-rich soils that are periodically re-
wetted. In such situations; where the sulphides are kept out of contact with air, they are
relatively stable, and generally in "equilibrium" with the local environment. Soils, which have
appreciable pyrite or other sulphides which have not yet reacted significantly with air, are
referred to as Potential Acid Sulfate Soils, or PASS.

If such sulphide-bearing or pyritic soils are disturbed by excavation, thereby allowing ready
access of oxygen to the sulphides from air, a spontaneous or irreversible natural oxidation
reaction takes place. This results in the generation of sulphuric acid or acid sulphates. (Pyritic
soils, which have begun to generate acid, are referred to as Actual Acid Sulfate Soils or AASS).
The acid is transported by water, and if allowed to build up sufficient concentration, poses a
direct environmental threat to organisms that come in contact with such waters.

Additionally, increasingly acidic waters can dissolve many metal ions which would otherwise
remain insoluble and hence not available for uptake by organisms. These ions comprise
aluminium and iron, plus a suite of heavy metals such as zinc, lead and cadmium, which at
elevated levels can be toxic to plants, animals and humans.

The measure of acidity in waters is pH; pure therefore neutral water has a pH of 7; pH values
below 7 are acidic, pH values above 7 are basic or alkaline. A decrease of 1 pH unit represents
a 10-fold increase in the concentration of dissolved hydrogen ions, which is what produces
acidity. Further, the pH scale is not linear; the change in pH of a natural body of water from 5 to
4 is 10 times as undesirable as a change from 6 to 5; the change from 5 to 3 is 100 times as
undesirable.

Most organisms can cope with pH in the range 5.5 to 8.5 - pH values in natural waters below 5
are undesirable; below 4, they are unacceptable.

This acid sulfate soil management plan (ASSMP) is aimed at remediating or controlling the
generation of acid sulfates during the excavation of (actual and potential) acid sulfate soils.

The key to optimal performance in managing the acid sulfate soil risk, and minimising the impact
on the environment, is to comprehensively assess the spatial nature before any excavation is
commenced. Only in this way can the ASS risk be best quantified, and the appropriate
remediation procedure formulated (and incorporated into the staged ASSMP).

Attention is drawn to the fact that ASS testing generally requires 5 to 10 working days, and
therefore should not be left to the last minute. The above does not reduce the need for
monitoring during and after construction.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
Gerroa and Beach Roads, Gerroa June 2006



Appendix B
20f6

A clear line of communication and command should be set up, so that non-compliances, or
performance below defined guidelines, can be immediately reported to the Cleary Bros (Bombo)
Pty Ltd (CB) project manager (PM), who in turn can issue relevant directives to rectify the
situation. Note however, that this does not preclude the independent monitoring consultants
from direct communication with the CB site staff.

It is considered that lengthy, overly complicated and generalised ASSMPs are more difficult to
comprehend and carry out, and may leave too many interpretations and decisions to the
contractors. This ASSMP template, for implementation of dredging, associated disposal of
reject materials and restoration and it is therefore brief and focused, with little left for
interpretation.

RESPONSIBILITIES OF THE OPERATOR

2.1 The operator (CB) is responsible for the correct implementation of the ASS management
protocols presented in this ASSMP. The CB site staff is not empowered to vary any of
the listed specific procedures in Section 5, unless explicit written approval has been
given by the PM.

Where ambiguity or conflict exists as to the procedure to be followed, it is the CB site
staff’s responsibility to seek clarification from the PM, in writing if necessary.

2.2 With respect to ASS management, CB site staff is responsible for a degree of self-
monitoring, to a level and schedule agreed to in writing with the PM, or to that stated in
the individual protocols of Section 5. Daily logs of such monitoring will be kept by the
contractor, and signed copies will be forwarded to the PM weekly, or as requested.

It is the responsibility of CB site staff, independent monitoring consultants (as applicable)
to inform the PM immediately on discovery of non-compliances or exceedence and with
the latter's approval, to implement immediate remedial measures.

It is expected that independent monitoring consultants will inspect the site on both a
regular and random basis, and carry out such sampling and/or in-situ measurements as
are necessary to check compliance with the ASSMP.

The requirements of ASS management are in addition to, but do not override any other
standard procedures such as safety considerations. Where conflict results, or may result
from, the implementation of ASS management as against other performance criteria, it is
the CB site staff’s responsibility to obtain directives from the PM.

3. WATER AND LEACHATE MONITORING AND DISCHARGE

If left unmanaged, the acidity and heavy metal contamination of pyritic ASS and PASS materials
is generated in, and transported by water. Such waters can contaminate both groundwater and
surface waters, eventually entering rivers and estuaries.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
Gerroa and Beach Roads, Gerroa June 2006
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The aim of the ASSMP is to minimise the impact on the environment and to ensure that ASS
leachate, which enter and mix with natural waters, meet acceptable guidelines. In addition, one
of the measures of the performance of the management procedures lies in the water quality of
leachate and surface runoff from processed sand stockpiles, and the quality of local
groundwater into which leachate have mixed. Monitoring of the water mass up-gradient, within
and downstream of the dredge pond will be required to demonstrate that target criteria are met.

Although the volume of the dredge pond and bunded nature of the quarry area is expected to be
sufficient to contain runoff from processed sand stockpiles and direct rainfall to the pond surface
during even heavy or sustained rainfall, there is very limited potential for discharge during
flooding events (infrequent) of Foys Swamp. While such discharges will enter natural
waterways and they will be diluted, it is still a requirement of the ASSMP that water quality be as
good as possible prior to discharge. Management by natural dilution is not acceptable.

It is for the above reasons that water quality in the dredge pond be kept as good as practicable
at all times. In this way, even unexpected heavy rainfall presents no immediate problem for
leachate overflows.

3.1 Target water quality of dredge pond

pH between 6.5 and 9

Dissolved oxygen (DO) > 6 mg/L (> 80 — 90% saturation)
Total dissolved solids (TDS) < 1500 mg/L

Total suspended solids < 50 mg/L

Fe (total) < 0.5 mg/L and Al (total) < 0.055 mg/L for pH > 6.5.

(Note: natural concentrations of Fe in the surface water in adjacent drains, canal and
groundwater are expected to be in excess of the target range; however operations
should be managed to maintain values are within natural ranges).

3.2 Target main canal and Blue Angle Creek water quality

pH <0.2 unit change
Total dissolved solids (TDS) >1 500 mgL
Dissolved oxygen (DO) >6 mg/L.

3.3 Monitoring frequency

Unless otherwise indicated in the specific protocols of Section 5, the general rule here is
to monitor daily all those temporary processed sand stockpiles from which leachate is
weeping. This monitoring is continued until a time trend is built up demonstrating
targeted performance of the sand processing methodology (at which time monitoring
frequency can be progressively decreased) or until leachate flow has ceased.

After all but the lightest rainfall, all stockpiles should be inspected and the leachate
tested. As well, all stockpiles should be inspected on Mondays to record the results of
any rain events that occurred over the weekends. Weekly measurements of water
quality in the dredge pond should also be carried out.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
Gerroa and Beach Roads, Gerroa June 2006
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Monitoring of water quality within the dredge pond should be carried out on a weekly
basis while monitoring of downstream water bodies and groundwater monitoring bores
should be carried out monthly, with a progressive reduction in monitoring frequency once
time trends are established. Monitoring of the downstream waters should continue for a
period of two years after completion of quarrying.

A written log of results should be kept, and passed weekly to the PM.
Discharges from dredge pond

Discharges (considered unlikely) of water, complying with quality criteria, from the
dredge pond should be controlled. Water quality should be checked several days before
projected discharge, to allow for any additional remediation if required. The pH and DO
should also be checked just prior to discharge.

NEUTRALISING MATERIALS

Medium-fine aglime will be used for lining of processing/stockpile areas and potential for
co-interment or as a layer of neutralising agent at the fines-water interface in the reject
material disposal areas within the base of the dredge pond. Dolomitic aglime, or
magnesium-blend aglime, should not be used. The aglime grind should have at least
85% by weight passing 1 mm, and 100% passing 2.5 mm; in general a finer grind is
better.

The aglime purity should preferably be 90% or better, (that is, NV>90), unless there is a
significant savings to be made by use of less pure aglime. In the latter case, however,
the individual lime dosing rates as listed in the next sections will need to be increased by
a factor of 90/NV.

The requirement for greater amounts of aglime of lower purity should be borne in mind
when assessing the supplies of this material, as the cost savings from less pure material
may be offset by the need for more, and correspondingly higher total transport costs.

It is recommended that an aglime dump is set up at the site. Aglime is non-corrosive,
and requires no special handling - it may be necessary to cover the stockpile with a
tarpaulin to prevent it blowing away by strong winds, and from wetting, since it is then
more difficult to spread.

in general, ponded leachate from excavated and processed (PASS) sands should not be
appreciably acidic, since the management protocols have been formulated to prevent
buildup of acidity. However, unforeseen events such as intersection of high sulphide
content feed materials may result in the stockpiling of sand with unacceptable for use as
a concrete aggregate. If left to oxidise, especially over weekends, there may be
production of leachate which have unacceptable acidity; i.e. a pH less than 5.

In the above instance, and in cases where ponded leachate needs ‘finishing’ before
discharge to the dredge pond, a calcium hydroxide solution may be used for rapid
neutralisation. This may be made from slaked lime, or from quicklime, by stirring about
0.3 kilogram of either into water, in a container of sufficient volume such as a used

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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plastic 200 litre drum. The slurry should be allowed to settle, and the clear solution
(which will be caustic, with a pH of around 12.2) can be pumped or sprayed into the
standing water in small amounts, with some agitation and monitoring, until the pH is
brought to acceptable levels. Do not overdose.

It is recommended that the operator always have several bags of quicklime or slaked
lime on hand, with necessary equipment to make, transport and apply the hydroxide
solution as required.

Quicklime is very reactive and quite corrosive (caustic) - special handling and safety
procedures are required. When mixed with water, reaction generates much heat, so that
the 0.3 kg amount should be added slowly to a large amount of water.

MANAGEMENT OF EXCAVATION AND PROCESSING/STOCKPILE AREAS

The discharge point at the southwestern section of the existing dredge pond should be
maintained at current levels which have resulted in no previous requirement for
discharge.

Select a processing/stockpile site adjacent to a deeper (preferably > 4 m) section of the
dredge pond suitable for reburial of reject materials.

Prepare a processing/stockpile site (one of more area of sufficient size to treat sandy
materials at the proposed excavation rate and to store sufficient for aggregate for the
period required to carry out verification testing). The area should be on gently sloping
ground with a natural or engineered fall to a drain for return of dredge water and any
leachates to the dredge pond. Do not excavate the processing/stockpile site as the
underlying sandy profile is expected to be permeable and as such, the preparation of the
area will require the placement of a select clayey layer (minimum 300 mm thick) or a
plastic liner to prevent infiltration of any leachate. Lime the base of the pad (a guard
layer) 5 kg/m?®per metre height of the expected processed sand stockpile.

Bund off the processing/stockpile area to prevent runoff to areas other than the dredge
pond using clayey, non-ASS material.

Monitor leachate from stockpile areas daily, testing for pH (should not fall below 5.5). If
there are weeping points for any acidic leachate which has washed away the aglime, add
extra lime aggregate to flow path.

Continue to monitor leachate weeping points and ponded leachate daily, until no more
leachate is generated. If ponded leachate pH falls slightly below 5.5, add aglime directly
over the surface of the leachate drain. In the unlikely event that pH falls significantly,
neutralisation with calcium hydroxide solution may be required. The intent of this
treatment is to minimise changes to the dredge pond water quality.

Following any rain, recommence the monitoring cycle, and treat accordingly.

Progressively test (SPOCAS method) in a NATA registered laboratory the processed
sand at an initial rate of 1 sample per 1000 m® or additionally if required for verification of

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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suitability for use as concrete aggregate.

5.9 If testing indicates unacceptable sulphide content in processed sand, re-process
(potentially requiring variation in the processing methodology) and verify acceptable
values have been obtained.

6. REBURIAL OF TREATED REJECT MATERIAL

6.1 Select and record locations of areas (water depth preferably > 4 m over emplaced
material) for reburial of sulphidic fines and PASS clay from Unit 3.

6.2 Sluice or pump processing fines to emplacement area.

6.3 If clay from Unit 3 cannot be reburied below water within 2 days, retain the material on
prepared liming/treatment pads for classification of the material and treatment prior to
final reburial.

6.4 Monitor water quality (vertical profile) over emplacement site within the dredge pond.

6.5 If oxidation of reburied material is indicated and posing a risk to water quality within the
dredge pond, investigate and institute appropriate remedial measure (e.g. spreading of
fine ground aglime or capping with sand layer).

6.6 Continue current monitoring of dredge pond water quality to verify that the burial has not
environmental effects. Monitoring should be continued for at least two years following
completion of quarrying and remedial works instituted if appropriate.

6.7  All records applicable to acid sulphate testing and treatment shall be collated to
substantiate treatment.

7. CONTINGENCY PLANNING

Contingency measures are included within the quarrying, monitoring, processing, treatment,
restoration and reporting protocols detailed above. These protocol are designed to provide an
early detection of a non-conformance and a consequent corrective action.

Any modification of the protocols required to meet unexpected conditions shall be agreed to by
the PM. Monitoring shall be used to confirm the effectiveness of any changes.

The principal contingency during the operational and restoration phases of quarrying is by
control of water quality of the dredge pond and timing of any discharge from the site. The
discharge of water/leachate will be halted where a non-conformance is identified, the source
investigated and corrective actions implemented.

The preparation of processing and stockpile areas, including the placement of lime layers below
these areas, will provide a contingency against leachate passing through the subgrade without
having been monitored and treated if required.

Acid Sulphate Management Plan — Proposed Northern Extension of Gerroa Sand Quarry Project 37673B
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EXECUTIVE SUMMARY

This Aboriginal Cultural Heritage Management Plan (ACHMP) describes the process for the
ongoing management of Aboriginal cultural heritage sites located within the Gerroa Sand
Mine Extension and has been prepared to supplement the Environment Management Plan
(EMP) for the project.

The Plan has been developed based on the findings of the previously prepared archaeological
and cultural heritage survey assessments and sub-surface investigations at the Gerroa Sand
Mine Extension.

Cleary Brothers (Bombo) Pty. Ltd have received approval from the Land and Environment
Court for the extension of the Gerroa Sand Mine. This will involve the extraction of sand
deposits to the north of the currently mined area (Figure 1).

The initial and subsequent archaeological investigations undertaken across the proposed sand
mine extension area (Paton 1992; Barber 2002; Navin Officer 2005, 2006) identified a total of
5 Aboriginal archaeological sites within the proposed sand mine extension area.

The proposed mine extension area will impact upon these Aboriginal archaeological sites and
part of an area of Aboriginal archaeological sensitivity known as Conservation Area B. It
should be noted, however, that Aboriginal archaeological sensitivity Conservation Area A
will be avoided entirely by the proposed works and retained as an area of conservation.

This Aboriginal Cultural Heritage Management Plan (ACHMP) describes the process for the
ongoing management of recorded Aboriginal archaeological sites, and identified areas of
conservation within the proposed sand mine extension area.

Through ongoing consultation, the ACHMP also details the inclusion of relevant Aboriginal
stakeholders in the management of their cultural heritage, including archaeological sites and
Aboriginal resources.

The ACHMP has been developed in consultation with the Jerrinja Local Aboriginal Land
Council and the Department of Environment and Climate Change (DECC).

BIOSIS RESEARCH
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1.0 INTRODUCTION

1.1  Project Background

This Aboriginal Cultural Heritage Management Plan (ACHMP) was prepared to guide the
process for the ongoing management of cultural heritage sites and places located within the
proposed Gerroa Sand Mine Extension of an existing sand mining operation owned by Cleary
Brothers (Bombo), south of Gerroa (Figure 1).

Since 1988, a number of archaeological assessments have been undertaken within the Cleary
Brothers (Bombo) property. These investigations have identified a number of archaeological
sites within the property (Colley 1988; Lance 1989, 1990; Paton 1992; Huys 1997; Barber
2001, 2002; Navin Officer 2004, 2005, 2006). Each of these investigations has been
undertaken as part of ongoing environmental assessment and management processes
following rulings in the Land and Environment Court.

The most recent and relevant of the archaeological and cultural heritage work has been
undertaken within the current sand mine extension area (Navin Officer 2005, 2006). The
current proposal will involve the extension of the current mine area to the north east of the
property. The proposed area extends from Blue Angel Creek channel and the Gerroa-Nowra
Road, covering an area of 800 metres in length and between 100-150 metres in width.

This report describes the rationale and methodology for the ongoing management and
mitigation strategies for all Aboriginal archaeological sites and areas of Aboriginal
archaeological sensitivity within the proposed Gerroa sand mine extension area.

BIOSIS RESEARCH
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2.0 RATIONALE FOR THE ACHMP

This Aboriginal Cultural Heritage Management Plan is intended to facilitate the
implementation of the mitigation and conservation strategies by clearly setting out a process
for the management of Aboriginal cultural heritage prior to, during and subsequent to the
construction stages of this project. To this end, the ACHMP will be incorporated into the
relevant Environmental Management Plan for the Gerroa Sand Mine Extension.

The archaeology and cultural heritage assessment undertaken initially by Paton (1992), and
subsequent work completed by Navin Officer (2006), identified potential impacts to
Aboriginal cultural heritage associated with the proposed sand excavation within the proposed
sand mine extension area. In response to this, the cultural heritage assessments made
recommendations to mitigate these impacts. These will be outlined as part of the Aboriginal
Cultural Heritage Management Plan for the project.

This ACHMP seeks to implement best practice heritage management. In the first instance,
this would involve the avoidance and conservation of Aboriginal archaeological sites. Where
sites cannot be avoided, impact would be minimised by:

e development of management and mitigation of Aboriginal cultural heritage drawing
on both information provided by the Aboriginal stakeholders and the results of the
cultural and archaeological assessments. This might include excavation, salvage and
relocation of cultural material.

e ensuring the direct involvement of the relevant Aboriginal stakeholder groups in the
development and implementation of this ACHMP. This would be in compliance with
the Interim Guidelines.

e promoting conservation of Aboriginal archaeological sites and cultural heritage at all
times.

The ACHMP seeks to allow Cleary Brothers (Bombo) Pty Ltd to meet its obligations and
requirements whilst working in partnership with the Jerrinja Local Aboriginal Land Council
to manage and promote the Aboriginal cultural heritage values of the area.

BIOSIS RESEARCH
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3.0 LEGISLATIVE FRAMEWORK

3.1  The Minister’s Part 3A Approval and the Statement of Commitments

Approval for the proposed Gerroa Sand Mine Extension Area was given by the Land and
Environment Court on 2 September 2008 under Section 75J Part 3A of the Environmental
Planning and Assessment Act 1979 (EP&A Act). Condition 29 of the Courts Approval
requires Aboriginal site conservation of Area A, and Condition 30 of the Courts Approval
requires the preparation of an Aboriginal Heritage Management Plan.

Condition 29 of the Courts Approval requires that:

29.  The proponent shall protect and conserve Area A, as described in the EA (and shown on the plan
in Appendix 8), to the satisfaction of the Director-General.

Condition 30 of the Courts Approval requires that:

30. The Proponent shall prepare and implement an Aboriginal Heritage Management Plan for the
project to the satisfaction of the Director-General. This plan must:

e be submitted to the Director-General within 3 months of the date of this approval and prior
to disturbance of any identified Aboriginal object;

e Dbe prepared in consultation with the DECC and relevant Aboriginal communities; and
include a:

e description of the measures that would be implemented to protect Area A
and that part of Area B proposed to be conserved, as described in the EA
(and shown on the plan in Appendix 8);

e description of the measures that would be implemented for the mapping and
salvage or relocation of the archaeological relics in the site including the
shell midden deposit situated at the South Western corner of the extraction
area (and shown on the plan in Appendix 8).

e description of the measures that would be implemented if any new
Aboriginal objects or relics are discovered during the project; and

e protocol for the ongoing consultation and involvement of the Aboriginal
communities in the conservation and management of Aboriginal cultural
heritage on the site.

BIOSIS RESEARCH
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This ACHMP has been prepared in satisfaction of Condition 29 and 30 of the Courts
Approval and Statement of Commitments No. 10 and 11.

These commitments are stated as follows:

10. Protect from disturbance Area A (shown on the figure in Appendix 8), of significance for
potential Aboriginal relics;

11. Arrange for targeted salvage excavations for Aboriginal artefacts to take place as
recommended by Navin Officer and to include the shell midden deposit situated at the South
Western corner of the extraction area prior to mining occurring in the nominated locations
(shown on the figure in Appendix 8);

BIOSIS RESEARCH
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40 CONSULTATION

4.1  Overview of Aboriginal Community Consultation

Consultation for this project has been undertaken with the identified stakeholders including
representative members of the Jerrinja Local Aboriginal Land Council. Aboriginal
representatives have been involved in the archaeological and cultural heritage work for the
Cleary Brothers (Bombo) sand mine for the past 16 years.

No additional Aboriginal community groups beyond the Jerrinja Local Aboriginal Land
Council have been involved in the consultation / assessment process of the subject land, as the
land council represents all known traditional owners or interested parties in this region.

Consultation for this ACHMP document has been undertaken with the relevant
representatives from the Jerrinja Local Aboriginal Land Council.

Discussions regarding the proposed salvage and relocation methodology (see Section 7.0
below), and a Care and Control Agreement have taken place with the Administrator and
Elders from the Jerrinja Local Aboriginal Land Council regarding any cultural material
recovered during the sub-surface investigation program. A copy of correspondence received
from the Jerrinja Local Aboriginal Land Council is attached in Appendix 1 of this report.

4.2  ACHMP Consultation Framework

As part of the Aboriginal Cultural Heritage Management Plan, consultation with identified
Aboriginal stakeholders with regard to managing archaeological sites and cultural heritage
values within the proposed Gerroa sand mine extension will be ongoing. It will continue to do
so in respect to the following:

o Identified Aboriginal community stakeholder groups to be consulted include the
Jerrinja Local Aboriginal Land Council.

e Representatives of the Aboriginal community will be invited to participate in any
active management of archaeological sites and objects, including consultation,
salvage excavation and relocation.

e Representatives of the Aboriginal community groups will be invited to participate in
any active management of other materials of traditional significance.

e Aboriginal community groups will be consulted regarding maintaining cultural values
within the Gerroa sand mine extension landscape.

e Systematic review of this Aboriginal Cultural Heritage Management Plan will be
performed with the local Aboriginal stakeholder groups.

BIOSIS RESEARCH
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5.0 ABORIGINAL ARCHAEOLOGICAL CONTEXT

5.1  Previous Archaeological Investigations

The following Table summarises the archaeological studies that have been undertaken within
the sand mine property (Table 1). These assessments have involved archaeological survey of
proposed sand mining across the property, including surface survey and archaeological sub-
surface investigations. This work has resulted in the identification of 8 Aboriginal
archaeological sites and the re-assessment of a number of previously recorded sites.

Table 1: Previously completed archaeological assessments for the Gerroa Sand Mine Property.

Author

Year

Findings

Colley, S.

1988

No Aboriginal sites, recommendations made for further archaeological investigation

Lance, A.

1989

Undertook archaeological survey of the sand mine area and completed subsequent
sub-surface investigation using an auger. Shell midden deposits were dominant,
comprising pipi shell at a depth of 20cm. Archaeological sites identified during the
study, however, were deemed to be of low significance.

Paton, R.

1992

Due to objections to Lance (1989) assessment of site significance, further
archaeological assessment and sub-surface investigation across the sand mine
property. A total of 31 midden sites were identified within the sand mining area. Paton
(1992) identified 2 areas of conservation to be excluded from the proposed sand
extraction.

Lee

1996

Completed detailed analysis of material recovered from Paton (1992) excavations.
The results concluded that the Aboriginal archaeological sites within the sand mine
area were used/visited periodically.

Huys, S

1997

Reassessed the sand mining area for ongoing management purposes. Although
some sections within the mine area no longer contained archaeological material, a
number of other areas remained intact.

Barber, M

2000

Focussed reassessment of some sections of the sand mine area and the two
identified areas of conservation. In addition, a new area proposed for mining was
surveyed, resulting in the identification of one new Aboriginal archaeological site.
Sub-surface investigations of the new area were recommended.

Barber, M

2002

Subsequently, archaeological sub-surface investigations were undertaken. Only 20 of
the 220 auger holes excavated contained archaeological or cultural material.

Navin
Officer

2004

A monitoring program of the new mining area was then undertaken. This involved
monitoring and inspection of topsoil stripping across the area. Only a small number of
stone artefacts were recovered.

Navin
Officer

2004

Undertook an archaeological assessment of a proposed golf course that
encompassed part of the sand mine property and part of the drained Foys Swamp
area. The assessment identified one new Aboriginal archaeological site near Blue
Angle Creek.

Navin
Officer

2005

Conducted an archaeological assessment of the proposed Gerroa Sand Mine
Extension area. The surface survey of the area identified one new Aboriginal
archaeological site (52-2-0452) and a number of surface expressions of shell midden
material. Those areas that remain undisturbed were considered to be of moderate to
high archaeological significance, including preciously identified conservations areas
A and B. Further archaeological investigations were recommended.

Navin
Officer

2006

Completed an Aboriginal archaeological subsurface testing program of areas of
identified Aboriginal archaeological potential, to determine the presence and extent of
cultural material. The excavations resulted in the identification of 5 areas that
contained cultural material, comprising pieces of shell and stone tools. It was
recommended that these areas are salvaged excavated prior to the commencement
of sand extraction.

BIOSIS RESEARCH 7
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5.2

Aboriginal Archaeological Sites

A number of Aboriginal archaeological sites have been previously recorded within the Gerroa
Sand Mine as a result of surface survey and sub-surface investigations (Figure 2 and 3). Four
of these identified sites have been registered on the DECC AHIMS (Table 2). Within the
extension area, 5 separate areas have revealed stone artefact material as a result of sub-surface
investigations (Figure 4). These five areas will be the focus of the salvage excavations under
this Aboriginal Cultural Heritage Management Plan.

shell midden and a small
number of stone artefacts

Site Number | Name Content Location
52-5-0259 Brickies Pit Site The site consists of at least The site is located on the margin of
15 discrete midden heaps a small swamp near Blue Angle
and small clusters of shell Creek. The area has since been
material. extracted and a s90 to Destroy was
issued by DECC
52-5-0261 Gerroa This site comprises a small The site occurs across the
scatter of stone artefacts southern end of a beach sand
and shell ridge covering an area
approximately 60 x 40 m. The area
has since been extracted and a
s90 to Destroy was issued by
DECC
52-5-0415 CB2 This site comprises one grey | Situated below the crest of a sand
silcrete flake and a number dune at the southern end of the
of shell fragments spread Gerroa Sand Mine site. The area
across a 40 x 40 m area has since been extracted and a
s90 to Destroy was issued by
DECC
52-5-0452 Cleary Bros 3 The site comprises scattered | The site is located on the crest of a

small dune adjacent to Blue Angle
Creek, covering a large area of 700
x 100 m. The area has since been
extracted and a s90 to Destroy was
issued by DECC

Unregistered | CB Sand Consists of a small number The site is situated on the crest of
Extension 1 of stone artefacts and a sand dune
associated shell material
Unregistered | CB Sand Consists of a small number The site is situated on the crest of
Extension 2 of stone artefacts and a sand dune
associated shell material
Unregistered | CB Sand Consists of a small number The site is situated on the crest of
Extension 3 of stone artefacts and a sand dune
associated shell material
Unregistered | CB Sand Consists of a small number The site is situated on the crest of
Extension 4 of stone artefacts and a sand dune
associated shell material
Unregistered | CB Sand Consists of a small number The site is situated on the crest of
Extension 5 of stone artefacts and a sand dune
associated shell material
Unregistered | Shell Midden Small concentration of shell The site is situated on the edge of
Deposit material Conservation Area A in bushland

Table 2: Identified Aboriginal archaeological sites situated within the Gerroa Sand Mine.

BIOSIS RESEARCH
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6.0 CONSERVATION AND MANAGEMENT

6.1  Heritage Management Principles

Cultural heritage and archaeological sites management often involves mitigation through the
salvage of features or artefacts and retrieval of information through excavation or collection,
and interpretation. Within the proposed Gerroa sand mine extension area two basic levels of
management options are available for the Aboriginal archaeological sites that will be
impacted. In order of preference these are:

e Conservation through avoidance, and preservation through ongoing
management;

e Destruction mitigated by salvage excavation and interpretation

All management strategies have been formulated in consultation with the Jerrinja Local
Aboriginal Land Council.

Cleary Brothers (Bombo) have attempted, where practicable, to avoid impacts to Aboriginal
archaeological sites and the two identified areas of Conservation (A and B), through changes
to the boundaries of the proposed sand mine extension area.

However, in some instances, avoiding or minimising impacts to archaeological sites may not
be possible, due to nature of the sand mining process. Implementation of appropriate
mitigation measures if required, including procedures for detailed site recording, collection of
cultural material, excavation of cultural deposits, monitoring of initial ground disturbance
works and relocation of cultural material. As part of this process, detailed documentation of
sites prior to the commencement of any proposed impacts will be undertaken. This work
would be undertaken in conjunction with an archaeologist and the relevant Aboriginal
stakeholder groups.

BIOSIS RESEARCH
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7.0 SALVAGE EXCAVATION, RELOCATION METHODS AND
PROTOCOLS FOR ACHMP

The archaeological methodology proposed below has been devised in light of the landform
attributes, the results of the archaeological survey, and archaeological excavations that have
been undertaken within the Gerroa Sand Mine property. This has been undertaken in
consultation with the relevant Aboriginal stakeholders.

7.1.1  Conservation of known areas of sensitivity containing cultural material

All of identified Conservation Area A and part of identified Conservation Area B will remain
undisturbed and be avoided by the proposed sand mining operations.

These areas will be fenced prior to the commencement of any ground disturbance works to
remain undisturbed for the life of the Gerroa Sand Mine. These areas may be considered
suitable location or ‘keeping place’ to which excavation cultural material can be relocated.

7.1.2  Salvage Excavation of Cultural Material and Potential Archaeological Deposits

Conservation principals supporting the excavation of archaeological and cultural material
seek to undertake the archaeological salvage excavation within the boundary of the sand mine
property only. The excavation of the archaeological cultural material will involve using
controlled salvage excavation of pits. This method is outlined below:

Salvage Pits

The controlled excavation of salvage pits will be undertaken at recorded Aboriginal sites and
areas of identified cultural material, including midden deposits that have been identified for
possible relocation. The salvage pits will be completed to determine the entirety of the
remaining cultural material associated with each site or areas of sensitivity. This will involve
the excavation of 1 m x 1 m pits at the identified areas of interest.

The following excavation methods will be used for salvage pits:

e Each salvage pit will be excavated using spades and trowels following the identified
stratigraphy.

e The soil from each stratigraphic layer will be dry sieved in nested 10 mm and 5 mm
sieves and all artefacts collected, bagged and clearly labelled.

e For each salvage pit that is excavated, the following documentation will be made:

e  Unique pit identification number;

e  Soil colour and texture;

e  Amount and location of artefacts within deposit;
e  Nature of disturbance if present;

BIOSIS RESEARCH 10
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e  Stratigraphy;

e  Archaeological features (if present);
e  Photographic records; and

e  Spit records.

For safety reasons all excavated pits will be backfilled with sieved spoil at the end of the
excavation to ensure a level surface within the study area.

All excavated salvage pits will be mapped, along with the extent of any additional cultural
material identified as a result of this archaeological work.

If artefact density exceeds 10 artefacts in a single pit, or if distinct archaeological features are
present, adjacent pits will be placed to complete the salvage of this site.

7.1.3  Collection and Relocation of Identified Aboriginal Objects
The Aboriginal Objects shall be collected using the following methodology:

e each site will be photographed, its location recorded using GPS and additional
information recorded as appropriate;

e the Archaeologist and relevant Aboriginal stakeholders will collect the surface
Aboriginal Objects from each site to be impacted;

e the collected Aboriginal Objects will be bagged and temporarily stored in a locked
cabinet located at Biosis Research offices in Wollongong;

e upon completion of archaeological works under this ACHMP, the Archaeologist will
analyse (see methodology outlined below) the Aboriginal Objects as part of the
requirements for this ACHMP;

o following completion of the reporting requirements, collected Aboriginal Objects will
be relocated to an appropriate location on-site — generally within close proximity to
the original location. New co-ordinates for the relocated material will be taken using a
hand-held GPS and the information gathered will be used to update the existing
AHIMS Site Cards and resubmitted to DECC.

7.1.4  Topsoil Stippring - Procedure for previously undiscovered Aboriginal Objects

If in the course of construction of topsoil and surface sand stripping an Aboriginal Object is
discovered, the following will occur:

o all works within the immediate vicinity should cease until the Aboriginal Object(s)
can be assessed and collected for further analysis;
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e the extent and significance of the Aboriginal Object(s) will be assessed and recorded.
Immediately after collection, stripping may then continue;

o the Aboriginal Object(s) will be relocated, following analysis by a qualified
archaeologist, to an appropriate location at the completion of works.

Aboriginal Objects considered to be culturally significant should be assessed by an
archaeologist and the cultural values determined by the Aboriginal stakeholder groups.

Should any of these Aboriginal Object(s) be deemed culturally significant, then further
investigation with a qualified archaeologist should be undertaken to determine the need for
further archaeological investigation. If the Aboriginal Object(s) are not regarded to be
significant, these will be collected for analysis, and relocated accordingly.

7.1.5 Discovery of Human Remains

If during the course of construction works Human Remains are uncovered, the following
procedure should be followed:

e inform Cleary Brother (Bombo) of the find and cease all works within the vicinity of
the remains. Do not further disturb or remove any of the remains.

e inform the Local Police and DECC.

e if the remains are determined to be Aboriginal, then following DECC advice the
traditional owners should be informed of their discovery. Detailed excavation of the
skeletal remains and any associated Aboriginal Objects should be undertaken by a
suitably qualified archaeological or physical anthropologist with the required
experience and expertise for Aboriginal remains.

e The repatriation of the remains should then be left up to the Aboriginal stakeholders
who will determine a suitable location nearby. It would be preferable if such remains
could be repatriated to within the identified areas of Conservation.

7.1.6  Analysis of Aboriginal Objects

Any artefacts recovered from the procedures described above will be collected and analysed.
The analysis will be designed to describe stone tool technology and typology. A comparison
of findings with other archaeological findings that have been recovered within the mine area
will also be carried out. Dependent on assemblage size the analysis will also attempt to
expand and refine regional descriptions and predictive modelling. This will also naturally
allow the analysis to provide information on the types of activities undertaken in the past
within the study area. The analysis will include details of stone type, manufacturing
techniques and varieties of tool types. As there has previously been only limited
archaeological work in the region, this will enable a baseline reference for comparison against
future excavations in the region.
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Consultation with Jerrinja Local Aboriginal Land Council is currently being undertaken to
determine an appropriate Care Agreement for relocation or storage of any artefacts recovered
after the completion of the works.

Based on recent discussions with the Jerrinja Local Aboriginal Land Council, protected
Conservation Area A may be used as an area for the relocation of cultural material.

7.2 Contingency Triggers and Management Responses

All contingent management strategies will be developed in consultation with the identified
Aboriginal communities, Cleary Brothers and DECC.

Management strategies will be implemented in accordance with current conservation practice
and the conservation principles contained within the Australia International Council on
Monuments and Sites (ICOMOS) Burra Charter, and the NSW DECC Guidelines for
Aboriginal Heritage Impact Assessment (Draft) and the Aboriginal Cultural Heritage
Standards and Guidelines Kit. The advice of the identified Aboriginal communities regarding
appropriate management methodologies will form an integral part of the development of the
management strategies.

7.3 Reporting

Reports will be prepared subsequent to the completion of salvaged excavations and ongoing
monitoring. The following reports will be produced in consultation with the identified
Aboriginal communities and submitted to DECC:

¢ Report of findings of the comprehensive salvage excavation works;
e Report documenting salvage excavation findings and cultural material analysis;

The reports will include site and impact specific recommendations for management.
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8.0 PROCESS REVIEW AND DOCUMENTATION
This ACHMP will be reviewed:
¢ In conjunction with the Environmental Management Plan;

e At anytime with the mutual agreement of the Jerrinja Local Aboriginal Land Council
and Cleary Brothers (Bombo).

BIOSIS RESEARCH
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Cleary Bros (Bombo) Pty Ltd

Appendix H

MANAGEMENT PLAN CONSULTATION WITH EXTERNAL
AGENCIES

Gerroa Sand Resource
Quarry Environmental Management Plan



PERRAM & PARTNERS

PLANNING AND ENVIRONMENTAL CONSULTANTS

TW PERRAM & PARTNERS Pty Ltd

5 February, 2009 ACN 072135 436 as trustee for
Perram & Partners Trust

12 Clanwilliam Street

EASTWOOD NSW 2122

Department of Planning phone: 029874 6773
GPO Box 39 . fax: 02 9804 0444
SYDNEY NSW 2001 mobile: 0412 023 970

email: tperrom@bigpond.net.ou

Our Ref> 130L01
Attention: Mr Kane Winwood

Dear Sir

RE: EXTENSION OF CLEARY BROS’
GERROA SAND QUARRY

The purpose of this letter is to submit to the Department information and documents
relating to Cleary Bros’ Gerroa sand quarry as required by the project approval (LEC
Approval No 10801 of 2007). The various items listed below are submitted for
consideration and approval by the Director-General. All documents, apart from the
survey plan, are contained in the accompanying draft Quarry Environmental
Management Plan (QEMP). The following information is submitted:

o survey plan (schedule 3 condition 1). The plan is submitted at A3 size. A full
scale plan is available if required,;

e noise monitoring program (sch. 3 cond. 4) - included in QEMP;

e air quality monitoring program (sch. 3 cond. 7) - included in QEMP;

e water management plan (sch. 3 cond. 11) - included in QEMP;

¢ Jandscape and rehabilitation management plan (sch.3 cond. 21) - included in
QEMP;

* name of expert to prepare the landscape and rehabilitation management plan (sch.3
cond. 21);

e Jong term management strategy (sch. 3 cond. 26) - included in QEMP;

¢ Aboriginal heritage management plan (sch. 3 cond. 30) - included in QEMP;

e environmental management plan (sch.5 cond. 1) - included in QEMP;

¢ environmental monitoring program (sch.5 cond. 2) - included in QEMP; and

e name and contact details of the Environmental Officer (sch.5 cond. 2A).

The expert nominated to prepare the landscape and rehabilitation management plan is

Dr Kevin Mills of Kevin Mills and Associates. The nominated Environmental Officer
is Mr Wayde Peterson, an employee of Cleary Bros (02 4275 1000).

The project approval requires a number of the above plans and programs to be
prepared in consultation with other bodies. In compliance with this requirement the
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draft QEMP is being sent to the following authorities and their attention drawn to the
relevantsection(s):

o Department of Environment and Climate Change;
e Department of Water and Energy;

° DPI—Fisheriééi .

¢ Kiama Council;

e Shoalhaven City Council.

I shall forward to you for consideration any response received from these authorities.

The draft. Aboriginal heritage management plan (AHMP) was discussed with
representatives of the Jerrinja Local Aboriginal Land Council and a copy given to the -
land council for further consideration and comment. A letter of response is included

in the draft AHMP. '

Cleary Bros will approach members of the existing community consultative
committee for the quairy to ascertain their willingness to continue as members of the
CCC required to be established under the project approval. Nominations for the new
CCC will be submitted to the Department for approval in the near future.

Please give me a call if you wish to discuss any aspect.

Yours Faithfully
for Perram & Partners

Terry Perram
Principal
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