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1 INTRODUCTION 

This Environmental Assessment has been prepared to accompany an 
application to the Port Macquarie - Hastings Council (Council) proposing to 
vertically expand the existing Grants Head Quarry, located at Bonny Hills, 
NSW.  This application will be considered under Section 96 of the 
Environmental Planning and Assessment Act 1974 as a modification to the 
consent granted by Council in 1995 (DA 94/468). 

1.1 BACKGROUND 

Grants Head Quarry (‘the quarry’) is located approximately 24 kilometres 
south of Port Macquarie on the mid-north coast of New South Wales at Lot 1 
DP 1107705, Ocean Drive, Bonny Hills (the site).  The quarry produces 
crushed conglomerate gravel providing an important economic resource in 
the locality, supplying road building materials to the expanding Port 
Macquarie - Hastings region (ERM Mitchell McCotter 1996).   

The quarry has been in operation for at least 30 years (Mitchell McCotter 
1994), previously leased and operated under a Permissive Occupancy (P.O. 
1976/6 Port Macquarie) by Hurd Haulage Pty Ltd (Hurd Haulage).  The 
quarry is owned by the Crown (New South Wales Department of Lands) and 
leased for extractive industry land uses.  The lease was recently renewed for a 
25 year period by Hurd Haulage, commencing 6 June 2007, with sales 
royalties being paid to the Crown.  The quarry was recently purchased by Hy-
Tech Industries Pty Ltd.  However, the quarry will continue to be managed by 
Hurd Haulage. 

A DA (DA1994/0468) for a quarry expansion and continued extraction, 
accompanied by an Environmental Impact Statement (EIS), was lodged in 
1994.  Conditional development consent was granted by Council on 19 June 
1995.  A copy of the development consent is provided in Annex A.  The 
consent provided for operation of the quarry for a 25 year period to provide 
an annual average annual production of 100,000 tonnes (varying between 
80,000 and 120,000 tonnes) per annum to a depth of -9m AHD. 

Development consent conditions 12 through to 26 required a plan of 
management be submitted to Council for approval.  This plan was submitted 
to Council in February 1996 (ERM Mitchell McCotter, 1996) and currently 
forms the basis of operation for the quarry. 
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Hurd Haulage now seeks a modification of the 1995 development consent to 
access additional quarry resources and extending the life of the quarrying 
beyond the 25 years projected in 1995.  The proposal involves the continuance 
of the current extraction regime, including a 20m vertical expansion of the 
approved quarry to a depth of -29 meters AHD, including two benches with 
heights of 10m each.  No lateral expansion is proposed.  The proposal would 
secure a future supply of the mixed conglomerate gravel resources to maintain 
gravel supplies to meet the strong local demand.   

The existing operation and proposed quarry expansion and operations are 
detailed as follows in Sections 1.3 and 1.4. 

1.2 LOCATION AND ADJACENT LAND USES 

The site is located within an oval-shaped area of Crown Land approximately 
400 m from the coast (Figure 1.1).  The site comprises Lot 1 DP 1107705, which 
is zoned 1(a1) “Rural” and 7(a) “Environment Protection – Wetlands” under 
the Hastings Local Environment Plan 2001 (refer to Figure 1.2).  The land has 
historically been, and is currently used for gravel quarrying purposes. 

The site has an area of 10ha.  The quarry pit occupies the majority of this area.  
Areas surrounding the quarry pit have previously been subject to clearing and 
landscaping.  Site management facilities, including an office and facilities 
building, a car park and undercover plant and equipment storage structure, 
are located within the south eastern part of the site. 

A small portion of the site (the area between the western extent of the quarry 
and the site boundary) comprises part of State Environmental Planning Policy 
No 14 (SEPP 14) – Coastal Wetland No. 512.  This area contains part of a 30m 
buffer zone separating the quarry from the extent of the wetland ecosystem as 
contained within the SEPP 14 boundary.  Revegetation of this area was 
undertaken in accordance with Section 8.6 of the Environmental Management 
and Site Rehabilitation Plan (ERM Mitchell McCotter 1996) 

The environment surrounding the site includes a woodland remnant to the 
north and the balance of SEPP 14 Wetland No. 512 to the west and south.  
Grants Beach is approximately 400 meters to the east.  The locality (a 
10 kilometre radius of the site) features several State Forest and National Park 
estates, as shown in Figure 1.1. 

The closest residences to the site are located approximately 600 meters to the 
north east, along Ocean Drive, on the southern outskirts of Bonny Hills.  The 
closest residence to the south is located approximately two kilometres from 
the quarry.  North Haven is the closest township to the south of the quarry, 
being approximately three kilometres away.  Figure 1.3 provides an aerial 
photograph showing the quarry in the context of its surrounding 
environment. 
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1.3 EXISTING OPERATING CONDITIONS 

The quarry operates entirely within the parameters of the development 
consent issued by Council on 19 June 1995.  The key operating conditions 
include: 

• quarrying to a depth of -9m AHD; 

• creation of a sediment pond at a depth of -13m AHD in the western 
extremity; 

• operation of the quarry over a 25 year period (until 2020) to provide an 
annual average production of 100,000 tonnes (varying between 80,000 
and 120,000 tonnes) per annum  

• use of on–site rock crushing facilities, screening and stockpiling 
facilities, and a site office and associated amenities facilities; 

• periodic relocation of on–site rock crushing, processing and stockpiling 
facilities to accommodate changes in the quarry floor level; 

• reshaping and rehabilitation works to the north–east within the 
approved quarrying area to create a suitable post extractive landform; 
and 

• eventual rehabilitation of the quarry void as an artificial lake with 
peripheral park land areas. 

The present form of the quarry is shown in Figure 1.4. 

1.4 ENVIRONMENTAL MANAGEMENT AND SITE REHABILITATION PLAN 

As required by conditions of development consent, a plan of management was 
submitted for consideration and approval in February 1996.  This plan, 
entitled Environmental Management and Site Rehabilitation Plan (prepared by 
ERM Mitchell McCotter, 1996) currently forms the basis of operation for the 
quarry and is intended for continual implementation.  Key elements of this 
plan as it relates to the proposed modification include: 

• groundwater levels at two long-term monitoring wells located at the edge 
of the wetland are continually assessed to monitor any water table 
fluctuations; 
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• water from the sedimentation pond is pumped to the edge of the wetland 
as groundwater recharge to compensate for groundwater flows intercepted 
by the quarry; 

• establishment of a 30m vegetated buffer zone between the edge of the 
quarry pit and the wetland ecosystem to the west; and 

• regular assessment of shallow rooted vegetation within the wetland to 
assess any ecological impacts resulting from potential disruption to the 
groundwater regime. 

The requirement to monitor the above, as well as other elements such as noise, 
vibration and surface water quality are contained within Chapter 9 
“Environmental Monitoring and Reporting”.  The quarry has operated 
successfully in accordance with this monitoring and reporting protocol since 
1996.  

With the exception of including the revised quarry plans, the proposed 
modifications do not require any further amendments be made to this plan.   
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1.5 OUTLINE OF PROPOSED MODIFICATION 

Hurd Haulage has identified significant conglomerate resources occurring 
within the quarry below -9m AHD.  The proposal seeks the modification of 
the development consent to allow for the extraction of the resource down to a 
level of -29m AHD with bench heights of between 10 and 12 metres each.  
Figure 1.5 shows the current pit floor at -7m AHD. 

The rate of resource extraction will remain consistent with that approved in 
1995, being an annual average production rate of 100,000 tonnes (varying 
between 80,000 and 120,000 tonnes) per annum.  Other operational aspects 
such as traffic patterns, blasting, resource extraction techniques, sorting and 
crushing will not be changing as a result of the proposed modification. 

This modification seeks to amend the consent with regards to the total amount 
of resources to be extracted, thus lengthening the life of the quarry past its 
current 2020 approval.  It is estimated that an additional 1,700,000 tonnes of 
resource exist beyond the limits of the current approval.  This equates to an 
extension of the quarry life by an additional 17 years (2037).  Amended quarry 
plans showing for this increased resource availability have been produced to 
replace those currently adopted by the conditions of development consent.  
These are reproduced within Figure 1.5 and Figure 1.6. 



 



4
8

4
0

0
0

E

6503200N

6503300N

6503100N

6503000N

6502900N

4
8

4
1

0
0

E

4
8

4
2

0
0

E

4
8

4
3

0
0

E

4
8

4
4

0
0

E

4
8

4
5

0
0

E

4
8

4
6

0
0

E

4
8

4
7

0
0

E

‘A’

‘B’

‘B’

‘A’

SECTION LOCATION MAP

SECTION ‘B-B’

SECTION ‘A-A’

Current Pit Floor

Current Pit Floor

Ramp

Ramp

Ramp

70
o

6mRL

4mRL

12m Bench Height
Design Pit Floor

Design Pit Floor

-7mRL

-7mRL

-29mRL

-29mRL

6mRL

1:3 Grade

12m Bench Height70
o

Quarry Cross-Sections

Date: 14/02/08

Drawn by:

Source:

AM

Mine Consult

Drawing No: 0064571pm_1.4

Drawing size: A4

Reviewed by: MC

Scale: -

Grants Head Quarry S96Project:

Hurds Quarry Pty LtdClient:

Figure 1.5



 



Final Landform

Date: 14/02/08

Drawn by:

Source:

AM

Mine Consult

Drawing No: 0064571pm_1.5

Drawing size: A4

Reviewed by: MC

Scale: Refer to Scale Bar

Grants Head Quarry S96Project:

Hurds Quarry Pty LtdClient:

Figure 1.6

200 400 600m0

N
Environmental Resources Management Australia Pty Ltd
PO Box 5711  3/146 Gordon Street  
Port Macquarie NSW 2444
Telephone +61 2 6584 7155



 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571/FINAL/15 JULY 2008 

12 

 

1.6 CONSULTATION 

Key stakeholders were consulted to ensure current issues and concerns were 
acknowledged and considered in the preparation of this environmental 
assessment.  Consultation is detailed below. 

1.6.1 Government Agency Consultation 

State Government Departments with responsibilities for land use or 
environmental matters relative to the proposal were informed of the proposal 
and were requested to provide information regarding issues to be addressed 
in the preparation of this environmental assessment.  Agencies consulted 
included: 

• NSW Department of Environment and Climate Change 
(DECC),incorporating the former National Parks and Wildlife Service and 
Environment Protection Agency; and the  

• NSW Department of Planning (DoP) 

Department of Environment and Climate Change 

Consultation was undertaken with the DECC via correspondence dated 6th 
August 2007 (Annex B). 

Following receipt of this correspondence, representatives of the DECC, ERM 
and Hurds Haulage held a meeting on site.  Issues pertaining to impacts upon 
the ecological and hydrological functionality of the wetland were raised.  
These have been addressed within Section 4.9 and 4.10 of this assessment. 

Department of Planning 

Consultation was undertaken with the DoP via correspondence dated 7th 
August 2007 (Annex C).  Their response (Annex D) is summarised in Table 1.1. 
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Table 1.1 Department of Planning – Matters for Consideration 

Matter for Consideration Section in Impact Assessment 
Thorough monitoring of the impact of the 
quarry in the adjacent SEPP 14 Coastal 
Wetland. 

Thorough monitoring of the SEPP 14 wetland is 
presently undertaken in accordance with the 
requirements of Environmental Management 
and Site Rehabilitation Plan.  The results of this 
monitoring, and the implications of the 
proposed modification are contained within 
Section 4.9. 

Methods for the prevention of surface runoff 
from the site into the wetland to be detailed 

Surface water runoff will continue to be 
managed in accordance with the principles 
detailed within the Environmental 
Management and Site Rehabilitation Plan.  See 
Section 4.6. 

The possible drawdown effect of the 
excavation on the adjacent wetland. 

Section 4.9 

Details on the method for preventing or 
ameliorating acid sulphate soils disturbance. 

There are no potential or actual acid sulphate 
soils to be directly disturbed.  Potential acid 
sulphate soils could become oxidized in the 
event that the water table within the wetlands 
are disturbed.  This is addressed within Section 
4.9. 

Details in the distance of separation between 
the quarry and the wetland and what will 
occur within this zone. 

The SEPP 14 wetland boundary is located at 
the western edge of the site.  A 30m vegetation 
buffer between the quarry face and the wetland 
ecosystem was established in accordance with 
the principles contained within the 
Environmental Management and Site 
Rehabilitation Plan. 

Details of the progressive site rehabilitation 
plan. 

See Section 4.8. 

Details of noise and dust amelioration and 
the protection of residential amenity in the 
Bonny Hills area. 

Sections 4.1, 4.2 and 4.4 

 

It is considered that all of the matters for concern raised by the Department of 
Planning have been addressed and where required, mitigation measures have 
been recommended. 

1.6.2 Local Government Consultation 

A meeting was held on 23 March 2007, attended by Luke Nicholls and Leanne 
Fuller from Port Macquarie - Hastings Council, Wick Hurd from Hurd 
Haulage and Murray Curtis and Christine Allen of ERM.  Council provided 
ERM with correspondence dated 30 April 2007 (Annex E) outlining the key 
outcomes of this meeting.  Council confirmed that it was prepared to consider 
the proposal utilising the provisions of Section 96 of the Environmental 
Planning and Assessment Act 1979.   

Additionally, a number of key matters for consideration were raised; these are 
identified within Table 1.2. 
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Table 1.2 Port Macquarie Hastings Council – Matters for Consideration 

Matter for Consideration Where Addressed 
Statutory requirements Chapter 2 
Approvals from other agencies and authorities. Section 2.6 
Hydrogeology, soil and water, including a 
detailed project water balance. 

A hydrogeological assessment and full 
water balance has been undertaken and is 
summarised within Section 4.9 

Noise Section 4.1 
Air Section 4.2 
Waste Section 4.3 
Traffic and Transport Section 4.4 
Land capability Ongoing use of the site for the purposes of 

an extractive industry is consistent with the 
capability of the land. 

Visual Section 4.6 
Flora and Fauna Section 4.10 
Threatened Species and Ecological 
Communities. 

Section 4.10 

Socio – economic Section 4.7 
Environmental risk analysis Chapter 4 
Rehabilitation Section 4.8 

1.6.3 Community Consultation 

Consultation with residents along Ocean Drive (the main transportation 
route) and within one kilometre of the quarry was conducted.  This 
consultation involved a letter drop providing residents information on the 
proposed quarry expansion.  A copy of this letter is provided in Annex F.  Two 
responses were received; the matters of concern that were raised are included 
within Table 1.3. 

Table 1.3 Public Consultation – Matters of Concern 

Matter of Concern Comment 
Noise generated from the trucks passing 
homes on Ocean Drive has become much 
worse over the past 10 years. 

Traffic noise will continue to be managed in 
accordance with the Environmental 
Management Plan. 

Traffic patterns and impacts will not change 
as a result of the proposal (See Section 4.4) 

Recent blasting events have resulted in the 
excessive vibrations of houses in the vicinity 
of the quarry. 

Blasting will continue to be monitored in 
accordance with the Environmental 
Management Plan. 

Blasting methods and impacts will not change 
as a result of the proposal (See Section 4.1). 

Disappointed in the possible extension of the 
quarry life due to its proximity to residences. 

The quarry is currently approved for 
operation until 2020, with the proposal 
seeking extension of this period till 2035. 

No operational changes are sought as a result 
of the proposal, therefore all impacts upon 
residential amenity remain as assessed within 
the 1995 development consent. 
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2 STATUTORY CONSIDERATIONS 

2.1 ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979 

The relevant State planning legislation is the Environmental Planning and 
Assessment Act 1979 (EP&A Act).  The EP&A Act institutes a system of 
environmental planning and assessment within New South Wales and is 
administered by the Department of Planning. 

The EP&A Act is supplemented by the Environmental Planning and 
Assessment Regulations 2000, as well as a suite of environmental planning 
instruments (EPI’s), namely Local Environmental Plans (LEP’s), Regional 
Environmental Plans (REP’s) and State Environmental Planning Policies 
(SEPP’s).  The EPI’s implemented under the EP&A Act that are considered 
relevant to the proposal are: 

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

• State Environmental Planning Policy 14 – Coastal Wetlands (SEPP 14); 

• State Environmental Planning Policy 33 – Offensive and Hazardous 
Industries (SEPP 33); 

• State Environmental Planning Policy 44 – Koala Habitat Protection 
(SEPP 44); 

• State Environmental Planning Policy  55 – Remediation of Land (SEPP 
55); 

• State Environmental Planning Policy 71 – Coastal Protection (SEPP 71); 

• North Coast Regional Environmental Plan 1988 (NCREP 1988); and 

• Hastings Local Environmental Plan 2001 (HELP 2001). 

2.2 AFFIRMATION OF SECTION 96  

Section 96 of the EP&A Act provides for a consent authority to consider 
modifications to development consent without requiring a new development 
application be lodged.  Section 96(2) “Other Modifications” provides the 
following: 

“A consent authority may, on application being made by the applicant or any other 
person entitled to act on a consent granted by the consent authority and subject to and 
in accordance with the regulations, modify the consent if: 
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(a) it is satisfied that the development to which the consent as modified relates is 
substantially the same development as the development for which consent was 
originally granted was modified (if at all). And 

(b) it has consulted with the relevant Minister, public authority or approval body 
(within the meaning of Division 5) in respect of a condition imposed as a 
requirement of a concurrence to the consent or in accordance with the general 
terms of approval proposed to be granted by the approval body and that 
Minister, authority or body has not, within 21 days after being consulted, 
objected to the modification of that consent, and 

(c) it has notified the application in accordance with: 

(i) the regulations, if the regulations so require, or 

(ii) a development control plan, if the consent authority is a council 
that has made a development control plan that requires 
notification or advertising of applications for modification of a 
development consent, and  

(d) it has considered any submissions made concerning the proposed modification 
within the period prescribed by the regulations or provided by the 
development control plan, as the case may be. 

Substantially the Same Development 

Development consent was granted in 1995 for the continuing use of a quarry 
incorporating the following: 

• further development of the quarry down to -9m AHD within the 
Permissive Occupancy; 

• use of on–site rock crushing, screening and stockpiling facilities, a site 
office and associated amenities facility; 

• periodic relocation of on–site rock crushing, processing and stockpiling 
facilities; 

• operation of the quarry over a 25 year period to provide an average 
production of 100,000 tonnes (varying between 80,000 and 120,000 tonnes) 
per annum; 

• reshaping and rehabilitation works to the north east outside the site to 
create a suitable post extractive land form; and 

• eventual rehabilitation of the quarry void as an artificial lake with 
peripheral parkland areas. 

The proposed changes to this approval are: 
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• increase in vertical extraction limits from -9m AHD to -29m AHD; and 

• a corresponding increase in the resource available for extraction and the life 
of the quarry. 

No operational aspects of the quarry are being changed, no increase in annual 
extraction rates will occur, and there will be no change to the final extraction 
boundaries already completed in the southern and western sectors of the 
quarry, nor will there be any changes to the final approved limits of extraction 
in the northern sector of the quarry.  The proposed final landform is shown in 
Figure 1.6. 

The modifications therefore will allow operations to continue substantially in 
accordance with that originally approved and the changes can be considered 
within the bounds of Section 96(2).  Port Macquarie Hastings Council has 
confirmed that it is prepared to consider the changes as a modification of 
consent as outlined within Section 1.5.2. 

Section 96(3) provides that the heads of consideration as identified within 
Section 79C are to be taken into consideration: 

“ In determining an application for modification of consent under this section, the 
consent authority must take into consideration such of the matters referred to in 
section 79C(1) as are of relevance to the development the subject of the application. 

An assessment of the matters for consideration as identified by Section 79C of 
the EP&A Act, the Department of Planning and Port Macquarie Hastings 
Council has been undertaken and forms the basis of this report. 

2.3 STATE ENVIRONMENTAL PLANNING POLICIES 

2.3.1 State Environmental Planning Policy (Mining, Petroleum Production and 
Extractive Industries) – 2007  

The aims of this Policy are, in recognition of the importance to New South 
Wales of mining, petroleum production and extractive industries:  

• to provide for the proper management and development of mineral, petroleum 
and extractive material resources for the purpose of promoting the social and 
economic welfare of the State; 

• to facilitate the orderly and economic use and development of land containing 
mineral, petroleum and extractive material resources; and 

• to establish appropriate planning controls to encourage ecologically 
sustainable development through the environmental assessment, and 
sustainable management, of development of mineral, petroleum and extractive 
material resources. 
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This SEPP sets matters for consideration in a structured fashion.  These are 
contained within Part 3 and include:- 

• compatibility; 

• natural resource management; 

• transport; 

• resource recovery; and 

• rehabilitation 

An assessment of the proposed modification of consent against these heads of 
consideration is provided within Table 2.1.   

Table 2.1 SEPP (Mining, Petroleum and Extractive Industries) – 2007: Matters for 
Consideration 

Matters for Consideration Development 
Compatibility of Proposal with other land 
uses.   
 
i) the existing uses and approved uses of land 
in the vicinity of the development; 
 
 
 
ii) whether or not the development is likely to 
have a significant impact on the uses that, in 
the opinion of the consent authority having 
regard to land use trends, are likely to be the 
preferred uses of land in the vicinity of the 
development; 
 
iii) any ways in which the development may 
be incompatible with any of those existing, 
approved or likely preferred uses; 
 
iv) evaluate and compare the respective 
public benefits of the development and the 
land uses referred to above; and 
 
v) evaluate any measures proposed by the 
applicant to avoid or minimize any 
incompatibility, as referred to above. 

 
 
 
i) existing and approved uses within the 
vicinity are described within Section 1.2 of 
this report.  The closest dwelling is 600m to 
the north of the site. 
 
ii) The location of the existing quarry was 
taken into account by Port Macquarie 
Hastings Council when preparing the 
Hastings Urban Growth Strategy 2001.  A 
buffer to the quarry was identified preclude 
conflicting land uses.  
 
iii) Refer to above 
 
 
 
iv) Refer to above 
 
 
 
v) Refer to part (ii) and (iv) above. 
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Matters for Consideration Development 
 
Natural Resources Management and 
Environmental Management. 
 
The consent authority is required to ensure 
that development is undertaken in an 
environmentally responsible manner 
including 
 
 
a) that impacts on significant water resources, 
including surface and groundwater resources, 
are avoided, or are minimized to the greatest 
extent practicable; 
 
b) that impacts on threatened species and 
biodiversity are avoided, or are minimized to 
the greatest extent possible; and 
 
 
 
 
 
c) that greenhouse gas emissions are 
minimized to the greatest extent possible 

 
 
 
 
 
 
 
 
 
 
a) An extensive hydrogeological assessment 
was undertaken, the results of which are 
presented in Section 4.9.   
 
 
b) An assessment on potential impacts upon 
threatened species and biodiversity was 
carried out in accordance with the provisions 
of SEPP 14, SEPP 44, the Threatened Species 
Conservation Act 1995 and the Environmental 
Planning and Assessment Act 1979 (See 
Section 4.10).   
 
c) as no increase in production is proposed 
there will be no increase in average annual 
greenhouse gas emissions from the site. 

Resource Recovery.   
 
a) the efficiency or otherwise of the 
development in terms of resource recovery; 
 
 
 
 
 
 
b) the efficiency of the reuse and recycling of 
materials; and 
 
c) the efficiency of recovery and recycling to 
ensure that the extractive industry is carried 
out in such a way to minimise the creation of 
waste. 

 
 
a) The conglomerate resource occurring 
within the quarry is located as a substantial 
outcrop within an area characterised by 
predominately sandy geology. 
 
The proposed increased in vertical extraction 
will enable almost 100% resource recovery. 
 
b) As established above, there are minimal by-
products requiring re–use and recycling. 
 
c) Refer to (a) and (b) above. 
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Matters for Consideration Development 
Transport –  
 
The consent authority must consider whether 
or not the consent should be issued subject to 
conditions that do any one or more of the 
following: 
 
a) requires that some or all of the transport of 
materials in connection with the extractive 
industry not be by public road; and 
 
 
 
b) limit or preclude truck movements, in 
connection with the extractive industry, that 
occur on roads in residential areas or on roads 
near to schools; 
 
c) require the preparation and implementation 
of a code of conduct relating to the transport 
of materials on public roads. 
  

 
 
 
 
 
 
 
a) Access to the site is gained from Ocean 
Drive with up to 38 truck movements a day 
being associated with the quarry.  There will 
be no increase or change in truck movements 
as a result of the proposal. 
 
b) Refer to (a) above 
 
 
 
 
c) Refer to (a) above 

Rehabilitation  
 

The following must be considered in issuing a 
consent: 

a) require the preparation of a plan that 
identifies the proposed end use and landform 
of the land once rehabilitated; 

b) requires waste generated by the 
development or the rehabilitation to be dealt 
with appropriately; 

c) require any soil contaminated to be 
remediated in accordance with the relevant 
guidelines; and 

d) require steps to be undertaken to ensure 
that the state of the land, while being 
rehabilitated and at the completion of the 
rehabilitation, does not jeopardize public 
safety. 

 

 

The requirement for a rehabilitation plan was 
included within the conditions of 
development consent within the 1995 
determination.  Elements of this rehabilitation 
plan are included within Chapter 8 of the 
adopted Environmental Management and Site 
Rehabilitation Plan – Grants Head Quarry.  
The objective of the plan was to provide for a 
progressive rehabilitation and landscaping 
plan that would allow the eventual 
establishment of an artificial lake. 

 

The Environmental Management and 
Rehabilitation Plan would be amended to 
incorporate the revised quarry plans provided 
in this report. 

 

2.3.2 State Environmental Planning Policy 14 – Coastal Wetlands 

The aims of this policy are to ensure that the coastal wetlands are preserved in 
the environmental and economic interests of the state. 

SEPP 14 Wetland No. 512 is located immediately to the west of the quarry.  
The potential impacts of the proposed modification on the wetland have been 
addressed within Section 4.2. 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571/FINAL/15 JULY 2008 

21 

2.3.3 State Environmental Planning Policy 33 – Offensive and Hazardous 
Industries 

The primary aims of SEPP 33 relate to: 

• the provision of standard definitions of offensive and hazardous 
industries for inclusion in environmental planning instruments; 

• ensuring that in considering any application to carry out potentially 
hazardous or offensive development, the consent authority has 
sufficient information to assess whether the development is hazardous 
or offensive and to impose conditions to reduce or minimize any 
adverse impacts; and 

• ensuring that in deciding whether a development is a hazardous or 
offensive industry, any measures proposed to be employed to reduce 
the impact of the development are taken into account.  

In accordance with the requirements of SEPP 33 and the Department of 
Planning Guidelines “Applying SEPP 33 – Hazardous and Offensive Development 
Guidelines” (Department of Planning, 1994), the proposal is considered a 
“potentially offensive industry”.  This assessment report aims to show that 
provided all recommended mitigation measures are put in place to monitor 
and control potential air, noise, traffic and water quality impacts, the 
proposed modifications will not render the currently operating quarry an 
“actual offensive industry”. 

The SEPP 33 Guidelines (Department of Planning 1994) state that where the 
DECC is willing to licence the facility in accordance with the provisions of the 
Protection of the Environment Operations Act 1997, then it is unlikely that the 
proposal can be considered as an offensive industry.  The quarry is currently 
operating with a DECC issued Environment Protection Licence, with no non – 
compliances being noted on the DECC online public register.   

2.3.4 State Environmental Planning Policy 44 – Koala Habitat Protection 

This policy aims to encourage the proper conservation and management of 
areas of natural vegetation that provide habitat for Koalas to ensure a 
permanent free – living population over their present range and reverse the 
current trend of koala population decline. 

A SEPP 44 assessment has been provided within the ecological assessment 
(Section 4.10) which concludes that whilst mature individuals have been 
sighted within close proximity to the active quarry face, as no Koala habitat is 
proposed to be removed or further disturbed by the proposal, no further 
consideration of SEPP 44 is required.  
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2.3.5 State Environmental Planning Policy 71 – Coastal Protection 

The aims of this policy relate to the protection and enhancement of the coastal 
environment to ensure that the type, bulk, scale and size of the development is 
appropriate for the location and protects and improves the natural scenic 
qualities of the surrounding environment.  The site is contained wholly within 
the coastal zone.  Clause 8 outlines matters that must be taken into 
consideration when preparing and assessing development applications within 
the Coastal Zone. 

Table 2.2 SEPP 71 Policy Aim 

Aims Development 
(a) To protect and manage the natural, 
cultural, recreational and economic attributes 
of the New South Wales coast; 

The proposed modification will protect the 
natural and economic attributes of the coastal 
zone by providing for increased resource 
availability and security without increasing 
the quarry footprint. 
 
The site is approximately 500m from the beach 
and therefore its development will not affect 
the ability for the public to utilise the 
recreational attributes of the NSW coast. 
 
The proposal will provide ongoing 
employment for those directly employed by 
the quarry, with the increased accessibility to 
a regionally significant resource ensuring the 
quarry is able to contribute to the 
development of the built environment in a 
manner that acts to increase economic 
sustainability. 

(b) to protect and improve existing public 
access to and along coastal foreshores to the 
extent that this is compatible with the natural 
attributes of the coastal foreshore, and 

The site is approximately 500m form the beach 
and as such its development will not affect 
any existing public access to and along the 
coastal fore shore. 
 

(c) to ensure that new opportunities for public 
access to and along coastal foreshores are 
identified and realised to the extent that this is 
compatible with the natural attributes of the 
coastal foreshore, and 

As the quarry is located a substantial distance 
from the coastal foreshore, there are no 
opportunities to enhance public access. 

(d) to protect and preserve Aboriginal cultural 
heritage, and Aboriginal places, values, 
customs, beliefs and traditional knowledge, 
and 

All excavations are occurring within the 
existing quarry footprint which has currently 
been excavated to a significant depth.  It is 
highly unlikely that any items or places of 
Aboriginal cultural heritage will be disturbed 
by increasing the depth of excavation. 

(e) to ensure that the visual amenity of the 
coast is protected, and 

All excavations will take place in an already 
established quarry pit, no additional impacts 
upon the visual amenity of the area occur. 
 
The quarry is shielded from Ocean Road by a 
stand of vegetation. 
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Aims Development 
(f) to protect and preserve beach 
environments and beach amenity, and 

The proposed modifications will not result in 
any adverse impacts upon the beach 
environment and amenity. 

(g) to protect and preserve native coastal 
vegetation, and 

As all works are occurring within the existing 
quarry footprint no vegetation is to be cleared. 
Impacts on wetland vegetation resulting from 
groundwater behaviour have been assessed, 
with the outcomes discussed within Section 
4.9.  

(h) to protect and preserve the marine 
environment of New South Wales, and 

The proposed modifications will not impact 
upon the marine environment. 

(i) to protect and preserve rock platforms, and The quarry is located a substantial distance 
from rock platforms (located on Grants Head) 
and will therefore not impact upon them. 

(j) to manage the coastal zone in accordance 
with the principles of ecologically sustainable 
development (within the meaning of section 6 
(2) of the Protection of the Environment 
Administration Act 1991), and 

The proposed modification promotes the 
principle of ecological sustainable 
development by: 

• utilising only disturbed areas within 
the existing quarry footprint to 
continue excavations; 

• retaining all vegetation on site; 
• providing for an economically sound 

resource base within the Port 
Macquarie Hastings Local 
Government Area. 

(k) to ensure that the type, bulk, scale and size 
of development is appropriate for the location 
and protects and improves the natural scenic 
quality of the surrounding area, and 

The proposed modification will not increase 
the area disturbed by quarrying activities, 
therefore the development will not have a 
deleterious effect on the natural and built 
environment qualities within the area. 

(l) to encourage a strategic approach to coastal 
management. 

The proposal aims to consolidate access to a 
resource of regional significance which will 
add to the facilitation of a strategic approach 
to coastal management.. 

 

Matters for consideration outlined within Clause 8 are addressed as follows 

Table 2.3 SEPP 71 Clause 8 – Matters for Consideration 

the aims of this Policy set out in clause 2,  
(b) existing public access to and along the 
coastal foreshore for pedestrians or persons 
with a disability should be retained and, 
where possible, public access to and along the 
coastal foreshore for pedestrians or persons 
with a disability should be improved, 

The quarry is located approximately 500m 
from the nearest beach and will therefore not 
impact upon any existing public access. 

(c) opportunities to provide new public access 
to and along the coastal foreshore for 
pedestrians or persons with a disability, 

Refer to above. 

(d) the suitability of development given its 
type, location and design and its relationship 
with the surrounding area, 

The proposed modification will allow for an 
increased in depth of extraction in a quarry 
that has been established on site for a number 
of years.   
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the aims of this Policy set out in clause 2,  
(e) any detrimental impact that development 
may have on the amenity of the coastal 
foreshore, including any significant 
overshadowing of the coastal foreshore and 
any significant loss of views from a public 
place to the coastal foreshore, 

The proposal will not impact on the amenity 
of the coastal foreshore due to the separation. 
No significant overshadowing of the coastal 
foreshore or any loss of views will occur as a 
result of the proposed modification. 

(f) the scenic qualities of the New South Wales 
coast, and means to protect and improve these 
qualities, 

The quarry is an established part of the 
landscape within the area.  The proposed 
modification will not increase the quarry 
footprint and therefore will not detract from 
the scenic qualities of the New South Wales 
Coast. 
 
The quarry is shielded from any public view 
points by established native vegetation that 
exists on site. 

(g) measures to conserve animals (within the 
meaning of the Threatened Species Conservation 
Act 1995) and plants (within the meaning of 
that Act), and their habitats, 

No threatened species of plans, animals, and 
their habitats will be impacts upon by the 
proposed modification. 
A threatened species assessment was 
undertaken and is included within Section 
4.10. 

(h) measures to conserve fish (within the 
meaning of Part 7A of the Fisheries 
Management Act 1994) and marine vegetation 
(within the meaning of that Part), and their 
habitats 

See above. 

(i) existing wildlife corridors and the impact 
of development on these corridors, 

See above. 

(j) the likely impact of coastal processes and 
coastal hazards on development and any 
likely impacts of development on coastal 
processes and coastal hazards, 

Due to the separation of the site from the 
foreshore there, there is no impact on coastal 
processes and/or hazards. 
 
An assessment of the proposals impacts on 
the adjoining coastal wetland has been 
undertaken and is included within Section 4.9. 

(k) measures to reduce the potential for 
conflict between land-based and water-based 
coastal activities, 

Due to the distance to nearest coastal water 
body, there will be no conflict between land 
and water based coastal activities. 

(l) measures to protect the cultural places, 
values, customs, beliefs and traditional 
knowledge of Aboriginals, 

Refer to item (d) of the aims of SEPP 71. 

(m) likely impacts of development on the 
water quality of coastal waterbodies, 

Refer to items (f) and (h) of the aims of the 
SEPP 71 and Section 4.9.  

(n) the conservation and preservation of items 
of heritage, archaeological or historic 
significance, 

Refer to item (d) of the aims of SEPP 71. 

(o) only in cases in which a council prepares a 
draft local environmental plan that applies to 
land to which this Policy applies, the means to 
encourage compact towns and cities, 

Not applicable. 
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the aims of this Policy set out in clause 2,  
only in cases in which a development 

application in relation to proposed 
development is determined:  

(i)  the cumulative impacts of the proposed 
development on the environment, and 

(ii)  measures to ensure that water and energy 
usage by the proposed development is 
efficient. 

 

Cumulative impacts are considered in this 
report in relation to ecology, groundwater and 
visual impacts.   

 

Clauses 13, 14, 15 and 16 provide additional matters for consideration: 

Table 2.4 Additional Matters for Consideration 

Consideration Comments 
A provision of an environmental planning 

instrument that allows development 
within a zone to be consented to as if it 
were in a neighbouring zone, or a similar 
provision, has no effect. 

The proposal does not rely on any flexible 
zoning provisions. 

A consent authority must not consent to an 
application to carry out development on 
land to which this Policy applies if, in the 
opinion of the consent authority, the 
development will, or is likely to, result in 
the impeding or diminishing, to any 
extent, of the physical, land-based right of 
access of the public to or along the coastal 
foreshore. 

 

The site is approximately 500 metres from the 
coast and therefore does not restrict or inhibit 
public access to the coastal foreshore. 

The consent authority must not consent to a 
development application to carry out 
development on land to which this Policy 
applies in which effluent is proposed to 
be disposed of by means of a non-
reticulated system if the consent authority 
is satisfied the proposal will, or is likely 
to, have a negative effect on the water 
quality of the sea or any nearby beach, or 
an estuary, a coastal lake, a coastal creek 
or other similar body of water, or a rock 
platform. 

Effluent from the workers facilities will 
continue to be disposed to the approved on 
site waste water treatment system. 
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Consideration Comments 
The consent authority must not grant consent 

to a development application to carry out 
development on land to which this Policy 
applies if the consent authority is of the 
opinion that the development will, or is 
likely to, discharge untreated stormwater 
into the sea, a beach, or an estuary, a 
coastal lake, a coastal creek or other 
similar body of water, or onto a rock 
platform. 

All surface water on site is collected within 
the sedimentation pond and disposed of in 
accordance with the approved Environmental 
Management and Site Rehabilitation Plan.  
This has historically minimised the impacts of 
the discharge of untreated stormwater into the 
nearby coastal wetland. 

2.4 NORTH COAST REGIONAL ENVIRONMENTAL PLAN 1988 

Division 3 – “Geological Resources” of this plan applies to the proposal. 

Clause 16 – Objectives states 

“The objectives of this plan in relation to geological resources is to prevent 
sterilization of known resources by inappropriate development on or near to potential 
extraction sites”. 

Clause 18 – Development Control – Extractive Industry states: 

“The Council shall not consent to a development application for an extractive industry 
unless it includes any necessary conditions of consent to require implementation both 
during and after extraction operations, an erosion and sediment control plan and a 
rehabilitation plan”. 

An erosion and sediment control plan and rehabilitation plan was included by 
Port Macquarie Hastings Council as conditions of development consent on the 
current approval.  These were provided to Council within the “Environmental 
Management and Site Rehabilitation Plan” (Mitchell McCotter, 1996) which is 
the currently adopted operational plan for the quarry.  As the modification of 
development consent does not seek to remove the requirement for an erosion 
and sediment control plan and a rehabilitation plan Clause 18 of NCREP 1988 
has been satisfied. 

The proposed vertical expansion of extraction limits will allow for greater 
access to a valuable regional geological resource.  The proposal will therefore 
strengthen resource availability, rather than act to sterilize a resource through 
limiting accessibility.  
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2.5 HASTINGS LOCAL ENVIRONMENTAL PLAN 2001 

The site is located within the Port Macquarie Hastings Local Government 
Area and is subject to the Hastings Local Environmental Plan 2001.  The site is 
zoned 1(a1) “Rural” and 7(a) “Environment Protection – Wetlands” under the 
provisions of this plan (See Figure 1).  The quarry footprint is limited to the 
1(a1) portion of the site.  The objectives of the zones are: 

1 (A1) – Rural 

(a) To protect and encourage utilization of the productive potential of agricultural, 
extractive and mineral resources located in rural areas; 

(b) To protect the amenity of rural residential subdivision areas; 

(c) To prevent the unnecessary, premature or sporadic fragmentation of rural land, to 
protect the agricultural potential of the land and also to ensure that development does 
not create unreasonable or uneconomic demands for the provision or extension of 
public amenities and services; 

(d) To enable appropriate development where allowed with consent. 

The proposed modification is consistent with the zone objectives as: 

• it aims to provide for added hard rock resource availability and 
security in a rural area; 

• there are no rural residential subdivisions within the area that will be 
affected by extending the life of the quarry operations; 

• there will be no unreasonable or economic demands for the provision 
or extension of public services and amenities as the quarry will be able 
to utilise those services that are already available; and 

• quarries are permissible within the zone with development consent. 

7(A) Environment Protection – Wetlands 

a) To identify and protect significant wetland areas from incompatible development 
which will have a significant impact on the wetland; 

b) To enable appropriate development where allowed with consent. 

The 7(a) zone directly adjoins the quarry.  Whilst the proposal will not provide 
for the expansion of the quarry into the 7(a) zone, due to the potential for the 
deepening of the quarry floor to impact upon a hydrogeological regime which 
is linked to the wetland, a comprehensive assessment was undertaken and is 
included within Section 4.9.   
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2.6 PROTECTION OF THE ENVIRONMENT OPERATIONS ACT 1997 

The Protection of the Environment Operations Act 1997 is the primary 
legislative means controlling all forms of pollution within New South Wales, 
and is primarily administered by the DECC.  The objects of the Act include: 

• to protect, restore and enhance the quality of the environment in New 
South Wales having regard to the need to maintain ecologically 
sustainable development; 

• to reduce risks to human health and prevent the degradation of the 
environment by the use of mechanisms that promote pollution 
prevention, cleaner production, elimination of harmful waste, 
reduction of pollution at the source, and the monitoring and reporting 
of environmental quality on a regular basis; and 

• to provide for increase public participation in environmental 
protection. 

The quarry is subject to an Environmental Protection Licence (Licence 
Number 4040) issued by the DECC in accordance with Chapter 3 of the Act.  
This is a premises based licence and relates to “crushing, grinding or 
separation works” and “extractive industries”. 
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3 QUARRY DESCRIPTION 

3.1 TOPOGRAPHY 

The highest point of the quarry site occurs in the north eastern corner of the 
site at an elevation of 20 m AHD.  The lowest point of the quarry floor is 
approximately -7m AHD with the quarry sump depth extending a further 2 to 
4 metres.   

The aspect of the land slopes to the south-west toward Wetland No. 512 with 
an elevation of less than 10 m AHD.  The local catchment encompasses 
approximately 18 km2 and generally drains to Wetland No. 512.  Elevations 
within the local catchment range from less than 10 m AHD to approximately 
80 m AHD (Land Information Centre 2000). 

3.2 SOILS AND GEOLOGY 

The quarry is located within the same massive conglomerate beds that are 
exposed along the coastline at Grants Head and Point Perpendicular.  The 
conglomerate beds are more than 30 meters thick at the northern end of the 
site.  They are composed of quartz-rich, rounded river pebble, cemented 
within a matrix of clayey sand.  The conglomerate and associated sedimentary 
rock types are presently exposed within quarry faces down to the current floor 
level at about 6 meters AHD.  Field assessments undertaken as part of the 
1994 EIS (ERM Mitchell McCotter 1994) indicated that there is an extremely 
low potential for acid sulphate soils to occur within the quarry.  Additionally, 
it was concluded that due to the low pyritic sulphur content within the 
wetland soils (less than 0.15%) the risk of acid sulphate soils forming upon 
exposure of the soil to air was very low. 

3.3 RESOURCE DESCRIPTION 

Resource analysis was undertaken by Don Reed and Associates Pty Ltd to 
identify the geology, reserves and rock quality within the site (Annex G). 

Conglomerate beds in which the quarry is located are more than 30 metres 
thick at the northern end of the site.  They are composed of quartz – rich, 
rounded river pebble, cemented within a matrix of clayey sand.  The 
conglomerate and associated sedimentary rock types are exposed within 
quarry faces down to the current floor level at about – 6m AHD.  Exploration 
drilling has confirmed the presence of quality rock to at least – 29m AHD. 
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The currently approved quarry plan developed a second bench at -9m AHD.  
This bench makes available an additional 2.55 million tonnes of quarriable 
rock than what was previously available (pre 1995).  At the projected average 
extraction rate of 100,000 tonnes per annum the availability of rock currently 
subject to approval extended the quarry life to until at least 2020. 

Presently, the reserves within the quarry are estimated at: 

Table 3.1 Quarry Reserves (Tonnes) 

RL – From  
m AHD 

RL – To  
m AHD 

Reserves  
Tonnes 

Cumulative Reserves 
Tonnes 

31 19 5 907 5 907 
19 7 208 478 214 385 
7 -5 639 449 853 834 
-5 -17 1 239 045 2 092 880 

-17 -29 903 125 2 996 006 

 

These figures reflect both what remains within the currently approved 
extraction limits, and that available outside of these limits.  New quarry plans 
have been developed which reflect the proposed extraction limit and quarry 
form as described above.  These are reproduced within Figure 1.5.  These plans 
have been developed from the present floor (variable between 4 and -7m 
AHD) and show the progressive development of the shape of the quarry to 
the point that materials have been extracted to a level of -29mAHD within the 
current lateral limits of the quarry. 

At the proposed extraction limit of -29m AHD, an additional two benches will 
be created.  The availability of resources from the present quarry form to these 
new proposed limits is estimated to be in the order of 2,996,006 tonnes, or 
approximately 1,700,000 tonnes of previously unapproved resource. 

3.4 MATERIALS 

Grants Head conglomerate is a proven, regionally significant source of quality 
road pavement materials.  Rock is drilled, blasted, crushed and screened to 
produce specified base and sub-base product able to meet consumer 
specifications.  

Production at the quarry is concentrated on the crushing and screening of 
conglomerate for the manufacture of road pavement materials, 
predominately: 

• road base - densely graded 20 millimetre base (DGB20); and 

• sub base – densely graded 20 and 40 millimetre base (DGS20 and 
DGS40). 
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Conglomerate is selectively quarried and blended to meet end user 
specifications.  Other products produced at Grants Head are: 

• select fill; and 

• a limited range of specified aggregate products. 

The quarried material, and end products will not be changed as a result of the 
proposed modification. 
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4 ENVIRONMENTAL IMPACT ASSESSMENT 

As previously discussed, no operational aspects of the quarry are being 
changed and no increase in annual extraction rates will occur.  The proposed 
modification is basically limited to the deepening of the quarry pit by two 
benches to RL -29m AHD.  Therefore interactions with the environment in 
most instances are consistent with impacts considered in the original EIS.   
Since the 1995 development consent Hurd Haulage has confirmed that it has 
no complaints recorded that are directly attributable to quarry operations.  

4.1 NOISE AND VIBRATION 

An acoustic assessment was undertaken within the original EIS (Section 7.4 
ERM Mitchell McCotter 1994) which demonstrated that quarry operations 
were able to be undertaken within acceptable noise and vibration limits.  As 
no sensitive receptors have been constructed in closer proximity to the quarry 
than that originally modelled within the assessment, it is concluded that 
impacts arising from noise and vibration generated from the proposal will be 
consistent with those arising from existing approved quarry operations. 

The noise abatement and monitoring programs outlined within Sections 3.1 
and 9.1 of the Council adopted Environmental Management and Site 
Rehabilitation Plan for Grants Head Quarry (ERM Mitchell McCotter 1996) will 
continue to be implemented. 

4.2 AIR 

An air quality assessment was undertaken within the original EIS (Section 6.7 
ERM Mitchell McCotter 1994) which demonstrated that quarry operations 
were able to be undertaken within acceptable air quality emission limits.  As 
no sensitive receptors have been constructed in closer proximity to the quarry 
than that originally modelled within the assessment, it is concluded that 
impacts arising from dust generated from the proposal will be consistent with 
those arising from existing approved quarry operations. 

The dust control measures outlined within Section 3.2 of the Council adopted 
Environmental Management and Site Rehabilitation Plan for Grants Head Quarry 
(ERM Mitchell McCotter 1996) will continue to be implemented.  No air 
quality monitoring was required. 

4.3 WASTE 

Waste streams resulting from the proposal will not differ from those identified 
within section 4.8 of the EIS (ERM Mitchell McCotter 1994).  Types of waste 
include: 
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• paper and general waste form the site office; 

• spilt oil and accumulated oil contaminated stormwater; 

• wastewater from the site office and staff amenities room; and 

• miscellaneous wastes including crusher fines, grit and scalpings. 

Management techniques will continue to be implemented as outlined within 
the EIS and Chapter 4 of the Council adopted Environmental Management and 
Site Rehabilitation Plan for Grants Head Quarry (ERM Mitchell McCotter 1996). 

4.4 TRAFFIC AND TRANSPORT 

A traffic impact assessment was undertaken within Section 7.5 of the EIS 
(ERM Mitchell McCotter 1994) that demonstrated that impacts arising from 
traffic movements generated by quarry operations were within acceptable 
limits.  As no changes to traffic patterns or volumes will occur, it is concluded 
that impacts arising from traffic generated by the proposal will be consistent 
with those arising from the existing approved quarry operations. 

4.5 SURFACE WATER MANAGEMENT 

A comprehensive erosion and sediment control plan is contained within 
Chapter 6 of the Environmental Management and Site Rehabilitation Plan 
(ERM Mitchell McCotter 1996) which incorporates: 

• topsoil stripping and storage; 

• stormwater drainage structures; 

• temporary and permanent erosion control measures; and 

• rehabilitation works. 

As the proposed modification will not result in lateral expansion of the 
quarry, there will be no changes in catchment sizes and stormwater runoff 
calculations.  Further consideration of surface water management elements of 
the proposal is therefore not required. 
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4.6 VISUAL 

A visual impact assessment was carried out within Section 7.3 of the EIS (ERM 
Mitchell McCotter 1994).  As all elements of the proposed modification pertain 
to the quarry floor height, there will be no lateral expansion of the quarry that 
may change to focus of the original visual impact assessment.  Further 
consideration of the visual impacts of the proposal is therefore not required. 

4.7 SOCIO – ECONOMIC 

An assessment of the socio – economic effects of the quarry was undertaken 
within Section 7.2 of the EIS (ERM Mitchell McCotter 1994).  The proposal 
modification is justified on social and economic grounds as it allows the 
quarry to continue to provide a resource vital to the continued development of 
the region in an economic and environmentally acceptable manner.  This 
includes the provision of direct employment for six full time employees, flow 
on effects within the construction industry, and the provision of an important 
regionally significant resource to the Port Macquarie Hastings Local 
Government Area, aiding in its economically, environmentally and socially 
sustainable development. 

The quarry is sufficiently well removed from areas that are currently or 
proposed to be developed, ensuring that impacts upon residential amenity are 
minimized. 

4.8 REHABILITATION 

A site rehabilitation and landscaping plan was developed within Section 8 of 
the Environmental Management and Site Rehabilitation Plan for Grants Head 
Quarry (ERM Mitchell McCotter 1996).  Provisions will continue to be made 
for the implementation of this plan, with appropriate amendments being 
made to cater for the increased quarry life and revised quarry plans that arises 
from the proposed modifications. 

4.9 HYDROGEOLOGY 

4.9.1 Introduction 

A hydrogeological assessment was undertaken (Annex H) to evaluate potential 
impacts to surrounding water bodies associated with the proposal.  The 
rationale for completing this hydrogeological assessment included: 
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• Council required the application to undertake an assessment of 
“Hydrogeology, soil and water – including a detailed project water balance.” 

• The wetland located next to the quarry comes under development 
protection as part of State Environmental Protection Policy 14 (SEPP 14), 
which aims to ensure that coastal wetlands are preserved and protected in 
the environmental and economic interests of the State.  Section (7) (1) (c) of 
SEPP 14 stipulates that no person shall drain land protected under SEPP 14 
without the consent of the Council, and the concurrence with Director of 
National Parks and Wildlife.  Hydrogeological studies have been 
undertaken to test the potential for leakage/drainage from the wetland 
and, as such, the hydrogeological assessment pays particular attention to 
evaluating the potential adverse impacts of the proposed development to 
the wetland. 

At present Hurd Haulage have approval from Council to discharge 
approximately 140 m3/day of seepage water from the quarry sump directly to 
the wetland.  Hurd Haulage are intending to continue discharging to the 
wetland but at a revised discharge rate that allows dewatering of the 
additional seepage rates expected into the proposed excavation.  It is 
understood that to date discharge of seepage water from the quarry to the 
wetland has been minimal and significantly less than the approved daily 
discharge volume and the volume forecast in the hydrogeological 
investigations (Golder Associates 1993) that accompanied the original EIS 
(ERM Mitchell McCotter 1994). 

4.9.2 Objectives 

The assessment objective is to assess the potential hydrogeological impacts 
and feasibility of the proposed quarry extension.  In order to achieve the 
assessment objective a number of key objectives have been developed and are 
detailed as follows:  

• characterisation of the potential hydraulic connection between the wetland 
and the quarry; 

• estimation of the potential flux of groundwater between the wetland and 
the quarry; 

• estimation of the potential pumping rates required to dewater the quarry 
during operation; and 

• establishing the likely chemistry of water flowing into the quarry and 
therefore its suitability for discharging back into the wetland.   
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4.9.3 Field Investigations 

Field investigations were undertaken over two stages: 

• Initial investigations (2007) focussed at the base of the existing western 
quarry face closest to the wetland, drilling to the approximate depth of 
future extraction, which would identify worst case hydrogeological 
interactions between the wetland and future quarry extraction.  Installed 
groundwater monitoring wells intersected a high permeability geology 
zone that appeared to be related to a small seepage zone observed at the 
existing western quarry face.  Hydrogeological analysis of this zone 
indicated potential for significant increases in seepage to the quarry should 
this zone be intersected by new and deeper quarry faces. 

• Later investigations (2008) included additional groundwater monitoring 
wells located at specified distances to the east of the existing western face 
to coincide with the positions of the final quarry faces as shown in Figures 
5.1 and 5.2.  These wells were installed to the relevant depth of each bench 
and did not intersect the high permeability geology zone indicating this 
zone’s localised nature.  Borehole logs for these wells suggest that the 
subsurface geology consists of interbedded layers of competent 
conglomerate and weathered zones including; gravely clay, clayey gravel 
and weathered bedrock.  This generally concurs with the geology of the 
currently exposed quarry faces. 

The investigations included: 

• desk top review and field observations of geology and hydrogeological 
conditions to develop an initial conceptual understanding of the site; 

• installation and development of monitoring wells within the quarry and 
adjacent to the wetland; 

• surveying the elevations of the monitoring wells installed within the 
quarry and completion of a groundwater elevation gauging round in all 
wells present at the site; 

• groundwater sampling of all wells and surface water sampling of the 
quarry sump/pond and wetland to: 

• characterise the groundwater chemistry in order to further understand 
the origins of groundwater beneath the quarry and assess the potential 
of seepage into the pit to be directly sourced from the wetland area; and 

• characterise the groundwater chemistry to assess the suitability of 
groundwater beneath the quarry and in the quarry sump to be 
discharged back into the wetland system as proposed;  
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• completion of pumping tests with monitoring of field chemical parameters,  
the key objectives of this task were to: 

• estimate potential groundwater elevation changes with distance away 
from the quarry and hence the potential impacts to surrounding water 
bodies; and 

• estimate hydraulic parameters to further characterise the potential 
volumes of seepage from the wetland and dewatering required to 
remove groundwater seeping into the quarry. 

4.9.4 Results 

Desktop Review 

Hydrology 

The wetland is located to the west and south of the quarry and is located 
within a low topographical zone bounded by hills to the west, north east and 
south.  The wetland is likely to act as a receiving water body for rainfall run-
off from the surrounding hills.   

The approximate catchment area for the wetland is estimated to approximate 
4.1 sq. km, of which the wetland is estimated to approximate 0.6 sq. km.  
Based on these dimensions, local rainfall and evaporation data and a run-off 
co-efficient of 0.6 (which is indicative of a vegetated undulating catchment) 
the wetland is likely to run at a minimum water budget surplus of 
1,850 m3/day during the driest months of the year. 

The wetland appears likely to drain predominantly to the north west and 
south west toward Limeburners Creek, which flows north to south 
approximately one to two kilometres west of the wetland into Queens Lake.  
The wetland also appears to have a proportion of drainage to the south east 
toward the coast, which may occur via open drainage and/or through the 
permeable coastal sands during periods of high rainfall. 

Hydrogeology 

Golder Associates (1993) suggest that groundwater flow within the geology 
surrounding the quarry is likely to be dominated by jointing and fractures 
rather than through the rock matrix.  Golder Associates completed hydraulic 
testing and reported an average hydraulic conductivity value of 0.1m/day 
and an average storativity value of 0.0005 (dimensionless). 
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Groundwater Elevations 

Golder Associates (1993) reported that prior to quarry development, shallow 
groundwater flowed west toward the wetland.  Golders suggested that this 
was likely to reverse resulting in seepage from the wetland to the quarry as 
the quarry developed.  However field observations made by ERM since mid-
2007 have not noted significant seepage occurring from the vicinity of the 
wetland, to support the above conclusion.  Observations (backed up by 
photographic evidence) by the quarry operators and consultants over the past 
10+ years confirmed that seepage has been minimal and that the limited 
seepage entering the quarry pit was primarily from the geology to the north 
and north east as well as a small highly fractured section of the western 
quarry face. 

Pit Seepage – Golder Associates (1993) 

Golder Associates (1993) seepage calculations suggested that approximately 
120 m3/day could potentially seep from the wetland to the quarry as the 
quarry progressed to depths of – 9m AHD. 

Site Observations 

Groundwater was noted to be seeping from isolated locations on the western 
and northern walls of the quarry pit.  Isolated seepage zones were present at 
relatively high zones along the northern and western walls of the quarry pit.  
The base of the pit walls were consistently moist suggesting seepage from 
these zones as well.  The most pronounced seeps were observed to occur on 
the western wall where the jointing and fracturing was most pronounced. 

Observations made during the site investigations undertaken by ERM during 
2007 and 2008 indicate that the low seepage volume estimated by Golder 
Associates is correct, with current seepage rates remaining similar to the 
Golder Associates estimate.  The observations are supported by the number 
and volume of the discharges from the quarry to the wetland which ERM 
understands to date are generally only required after heavy rainfall events 
and do not exceed the agreed discharge volume / event. 

The seeps generally represented zones of wet surfaces rather than free flowing 
water further suggesting that overall seepage volumes are low into the current 
pit.  During field investigations a perimeter drain running along the base of 
the pit wall was observed to be continuously flowing, however only at low 
rates (< 2 L/s).  

It is inferred that the quarry pond is in hydraulic contact with the aquifer, 
with water levels in the pond sustained by direct and indirect seepage input.  
At the time of the investigation works, it was noted water levels in the pond 
remained relatively constant, despite no water being discharged from the 
quarry at the time of the investigations. 
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Overall, the observation data indicates that the hydraulic connection between 
the current quarry pit and the adjacent SEPP14  wetland is low. 

Groundwater Chemistry 

A review of the results collected to date and water characterisation analysis 
indicate that the concentrations of metals detected within the quarry water is 
likely to be representative of background levels within the regional aquifer.  
Despite elevated concentrations of some metals and nitrate in water samples 
collected from the quarry relative to the wetland and the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values), current visual 
observations of the vegetation around the quarry pond discharge point to the 
wetland indicate that the vegetation is not stressed by the discharges which 
have occurred to date.  Based on this assessment it is not considered that 
discharge of the quarry water into the wetland is likely to have significant 
adverse effects on the current quality of the water within the wetland. 

Groundwater Seepage 

Analytical equations have been used to estimate potential seepage from 
groundwater below the wetland into the proposed new pit.  The results 
suggests that if high conductivity zones are not intersected during quarry 
development the volumes of seepage into the pit may increase from 
approximately 200  m3/day to approximately 580 m3/day.  This is lower than 
the estimated minimum water budget surplus of the wetland, of 
approximately 1,850 m3/day, and provided water is recycled concurrently 
back into the wetland, and is of a suitable quality, the impacts are forecast to 
be minimal. 

4.9.5 Conclusions and Recommendations 

Conclusions 

The key findings of the investigation that serve to quantify the issues 
identified in the objectives are detailed below: 

• Based on the findings of field monitoring and pumping tests undertaken 
to date in monitoring wells installed within the existing quarry floor and 
adjacent to the edge of the wetland, the potential hydraulic connection 
between the wetland and the quarry can be separated into two parts.  The 
connection between the highly fractured siltstone zone at the western end 
of the quarry and the connection between the massive conglomerate 
aquifer, representing most of the strata within the confines of the quarry 
and the wetland.  The highly fractured siltstone zone is characterised by 
high permeability and recharge rates whereas the conglomerate aquifer is 
typically characterised by lower permeability.  Provided that the quarry 
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design is not significantly altered from that proposed it is considered that 
the potential for interception of the quarry with the highly fractured zone 
is limited.  Therefore, the potential hydraulic connection between the 
wetland and the quarry is considered to be low. 

• Providing that the highly fractured siltstone zone identified at the western 
end of the quarry is not intercepted the potential flux between the wetland 
and the quarry is considered to remain low.  Calculations indicate that a 
positive excess water balance can be maintained within the wetland 
during the proposed quarrying operations. 

• It is estimated that pumping rates of up to 200 to 580 m3/day will be 
required to be discharged from the quarry in order to successfully dewater 
the quarry during operations. 

• Characterisation of the water chemistry indicates that the waters within 
the quarry pond, the conglomerate aquifer, and the wetland waters are 
from the same source.  As a result it is considered that the concentrations 
of metals detected with the quarry waters are representative of 
background concentrations with the regional aquifer and are not the result 
of current quarrying operations.  Although the wetland waters and quarry 
waters are characterised as being form the same source.  The high 
potential for both denitrification and the immobilisation of the some 
metals within the wetland sediments is considered to provide an added 
buffer to any differences currently detected between the wetland surface 
waters and the quarry waters proposed for discharge. 

Therefore it is forecast that the deepening of the quarry will have an 
insignificant impact on the wetland in terms of the available water balance 
and the chemistry of the water.  

Recommendations 

Recommended measures to be incorporated into the proposed development 
include:  

• ensure the quarry design incorporates measures to limit the potential for 
interception of the quarry with the highly fractured zone (Note: this 
recommendation has been implemented in the quarry plans provided in 
Section 1.5 of this report); 

• continued monitoring of water quality within the quarry and the wetland 
to establish quality in discharge water in relation to the regional 
background concentrations and the wetland waters; 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571/FINAL/15 JULY 2008 

41 

• as the volume of quarry water discharge is anticipated to increase as the 
quarry deepens appropriate management measures for the rate and time of 
discharge should be implemented.  Using current quarrying strategies as a 
precedent, appropriate discharge management strategies include when 
possible maximum discharges to the wetland should be timed to coincide 
with significant rainfall events; 

• the quarry operator adopt a staged approach to quarrying and implement 
an adequate monitoring strategy to assess ongoing seepage rates.  If 
recorded seepage rates increase to a volume approaching the estimated 
minimum water budget surplus, of approximately 1,850 m3/day, for the 
wetland during dry months, appropriate mitigation measures such as a 
drilling and grouting program should be implemented to target zones of 
higher permeability and reduce potential seepage rates; and 

• the contingency measure of the reassessment of the proposed quarry plan 
would be dependent on the success of the above mitigation measures to 
ensure that the water budget of the wetland is maintained. 

4.10 FLORA AND FAUNA 

4.10.1 Introduction 

An assessment of the ecology of the site and the locality and the potential 
direct and indirect ecological impacts of the proposal was undertaken by 
ERM.  This section provides a summary of the primary outcomes and 
recommendations of the study.  A copy of the ecological assessment is 
provided within Annex I.  This assessment was prepared under the 
assumption that no areas of native vegetation would be removed as a result of 
the proposal and as such, detailed ecological investigation would not be 
required. 

4.10.2 Methodology 

A literature review and database searches were conducted to collate and 
summarise existing available information on the ecology of the site.   Searches 
of the DECC Atlas of NSW Wildlife were conducted to identify threatened 
species, populations and ecological communities listed under the TSC Act that 
might occur on the site and in the locality (a 10 km radius of the site).   

Searches of the Commonwealth Department of Environment and Water 
Resources (DEWR) online database were undertaken (on 13-06-07) to identify 
MNES listed under the EPBC Act that have the potential to occur at the site or 
within the locality.   
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A one-day site investigation was conducted on 12 July 2007 by an ERM 
ecologist.  This site investigation was conducted during daylight hours and 
aimed to survey and map vegetation communities at the site and survey flora 
and fauna habitat characteristics. 

Vegetation communities were identified using methodology as described by 
Specht (1981). 

4.10.3 Results 

Results of this assessment indicate four threatened fauna species have a high 
likelihood of occurrence in the locality, these being, the Koala (Phascolarctos 
cinereus), Squirrel Glider (Petaurus norfolcensis), Long-nosed Potoroo (Potorous 
tridactylus) and the Grey-headed Flying Fox (Pteropus poliocephalus), while ten 
threatened species have a moderate to high likelihood of occurrence on site or 
in the vicinity of the quarry. 

None of the species are considered to be exclusively reliant on the habitat 
resources available at the quarry and none of these species, populations or 
ecological communities are expected to be significantly affected by the 
proposal.  Since the quarry is not proposed for lateral expansion and no 
natural habitats are proposed to be further disturbed from the current 
conditions, the proposed quarry expansion is expected to have minimal 
potential impacts on the flora and fauna of the locality.   

Therefore, due to the minor nature of the potential impacts to the ecology of 
the locality, no further assessments prescribed under the Threatened Species 
Conservation Act 1995 (i.e. test of significance) are considered necessary. 

Three vegetation communities were identified either adjoining, or within close 
proximity to the site, including: 

• Melaleuca quinquinervia Swamp Forest; 

• Mixed Eucalypt Open Forest; and 

• Banksia - Xanthorrhoea Scrub. 

The ecological characteristics of the Melaleuca quinquinervia Swamp Forest are 
consistent with that of the Swamp Sclerophyll Forest on Coastal Floodplains of the 
North Coast, Sydney Basin and South East Corner Bioregions, which is listed as an 
endangered ecological community under the Threatened Species 
Conservation Act 1995. 

As no lateral expansion of the quarry is proposed, no vegetation will be 
required to be cleared.  Impacts upon the groundwater dependant elements of 
the Melaleuca quinquinervia Swamp Forest (i.e. shallow rooted plants) may 
occur where the groundwater regime is altered. 
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Based on the outcomes of the hydrogeolgical assessment (see Section 4.9) it can 
be concluded that: 

• Coastal Wetland No. 512 will not be adversely impacted upon by 
groundwater seepage due to continuing the practice of discharging the 
minor volumes of anticipated seepage into the quarry towards the wetland 
in accordance with established successful management principles; and 

• It is forecast that the discharge of the quarry water into the wetland will 
have insignificant adverse effects on the current quality wetland. 

Previous vegetation condition monitoring of SEPP 14 Coastal Wetland No 512 
has indicated no adverse impacts have been experienced due to fluctuations in 
groundwater availability as a result of quarrying activities.  With a deepening 
of the quarry pit, potential exists for the flow of groundwater to the wetland to 
be interrupted.  In order to detect and mitigate such an occurrence, this 
potential impact may be managed by continuing vegetation condition 
monitoring on a yearly basis for at least five years.  Where a noted decline in 
the condition of the wetland vegetation is detected, quarrying activities 
should cease and further groundwater and ecological investigations be 
conducted before quarrying activities recommence. 

4.10.4 Mitigation Measures 

The following mitigation measures are recommended: 

• monitoring of the vegetation condition of the wetland to detect early 
indicator of significant fluctuations in groundwater availability to continue 
in accordance with Section 9.5 of the Environmental Management and Site 
Rehabilitation Plan (ERM Mitchell McCotter 1996).  This includes the 
notification of the relevant government authorities where monitoring 
shows a drop in the water table of 0.2m or more over two consecutive 
monitoring quarters or a decline in the health of the wetland vegetation is 
noted;  

• weed management should be incorporated into an environmental 
management plan to ensure noxious weeds are treated in accordance with 
the Noxious Weeds Act 1993 and to ensure weed materials are not 
introduced, established or spread to or from the site.  It is recommended 
that, since weed incursion at the site are currently in a preliminary state of 
establishment weed control and eradication activities should be undertaken 
as soon as possible; and 

• the 30m vegetation buffer zone established between the active quarry pit 
and the wetland ecosystem to continue to be maintained in accordance 
with Sections 5.2 and 8.6 of the Environment Management and Site 
Rehabilitation Plan (ERM Mitchell McCotter 1996). 
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5 CONCLUSION AND MITIGATION MEASURES 

The regionally significant conglomerate resource at Grants Head Quarry is 
vital to the expansion and development of the Port Macquarie Hastings LGA.  
The significant additional reserves of quality materials have been identified 
within the existing quarry to a level of -29m AHD.  The proposal seeks to 
extend the life of the quarry to 2037 to extract the additional 1,700,000 tonnes 
of identified resource.  All operational elements of the quarry will remain 
consistent with that approved within the scope of the 1994 Environmental 
Impact Statement (ERM Mitchell McCotter 1994). 

Assessment was undertaken with regards to the potential changes to the 
existing hydrogeological regime and the associated potential impacts to 
groundwater dependant elements of SEPP 14 Wetland No 512.  The 
assessment forecast that the deepening of the quarry will have an insignificant 
impact on the wetland in terms of the available water balance, the chemistry 
of the water and hence the ecological quality of the wetland.   

The quarry is able to operate in an environmentally, economically and socially 
sustainable manner subject to the following mitigation measures being 
implements: 

• continual implementation of the Environmental Management and Site 
Rehabilitation Plan (ERM Mitchell McCotter 1994); 

• monitoring of the vegetation condition of the wetland to detect early 
indicator of significant fluctuations in groundwater availability to continue 
in accordance with Section 9.5 of the Environmental Management and Site 
Rehabilitation Plan (ERM Mitchell McCotter 1996).  This includes the 
notification of the relevant government authorities where monitoring 
shows a drop in the water table of 0.2m or more over two consecutive 
monitoring quarters or a decline in the health of the wetland vegetation is 
noted;  

• weed management should be incorporated into an environmental 
management plan to ensure noxious weeds are treated in accordance with 
the Noxious Weeds Act 1993 and to ensure weed materials are not 
introduced, established or spread to or from the site.  It is recommended 
that, since weed incursion at the site are currently in a preliminary state of 
establishment weed control and eradication activities should be undertaken 
as soon as possible; 

• the 30m vegetation buffer zone established between the active quarry pit 
and the wetland ecosystem to continue to be maintained in accordance 
with Sections 5.2 and 8.6 of the Environment Management and Site 
Rehabilitation Plan (ERM Mitchell McCotter 1996); and 
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• ensure the quarry design incorporates measures to limit the potential for 
interception of the quarry with the highly fractured zone (Note: this 
recommendation has been implemented in the quarry plans provided in 
Section 1.5 of this report); 

• continued monitoring of water quality within the quarry and the wetland 
to establish quality in discharge water in relation to the regional 
background concentrations and the wetland waters; 

• as the volume of quarry water discharge is anticipated to increase as the 
quarry deepens appropriate management measures for the rate and time of 
discharge should be implemented.  Using current quarrying strategies as a 
precedent, appropriate discharge management strategies include when 
possible maximum discharges to the wetland should be timed to coincide 
with significant rainfall events; 

• the quarry operator adopt a staged approach to quarrying and implement 
an adequate monitoring strategy to assess ongoing seepage rates.  If 
recorded seepage rates increase to a volume approaching the estimated 
minimum water budget surplus, of approximately 1,850 m3/day, for the 
wetland during dry months, appropriate mitigation measures such as a 
drilling and grouting program should be implemented to target zones of 
higher permeability and reduce potential seepage rates; and 

• the contingency measure of the reassessment of the proposed quarry plan 
would be dependent on the success of the above mitigation measures to 
ensure that the water budget of the wetland is maintained. 
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Mark Hartwell 
Acting Head, Regional Operations 
Department of Environment and Climate Change 
PO Box 488G 
Newcastle NSW 2300 

Our Reference: 0064571L01_DECC 

Dear Mr Hartwell, 

RE: GRANTS HEAD QUARRY PROPOSED VERTICAL EXPANSION 
SECTION 96 MODIFICATION (EP&A ACT 1974), BONNY HILLS 

Environmental Resources Management Australia Pty Ltd (ERM) has been 
commissioned by Hurd Haulage Pty Ltd (Hurds) to prepare an environmental 
assessment to accompany a Section 96 modification (Environmental Planning and 
Assessment Act 1974) for the vertical expansion of the existing Grants Head 
Quarry (‘the quarry’), located approximately one kilometre south of the Bonny 
Hills village on the mid-north coast of New South Wales, as shown in Figure 1 
(attached). 

Port Macquarie - Hastings Council issued development consent for the expansion 
of the quarry on 19 June 1995 following lodgement of an application for 
designated development accompanied by an Environmental Impact Statement 
(EIS).  The EIS described the development as: 

“the continued operation of the quarry up to an estimated 25 years period to provide an 
annual average production of 100,000 tonnes (varying between 80,000 and 120,000 
tonnes) per annum”. 

The proposed quarrying operations were further described as the extraction of 
additional resource to a depth of 15 metres below the floor level, being to 
 -9 metres AHD. 

Extraction is continuing in accordance with the consent.  Hurds have transferred 
its former Permissive Occupancy of the quarry site to a 25 year Crown Lease 
from the Department of Lands.  Hurds is now seeking to secure the continued 
extraction from the site beyond the current consent limitations.  This will involve 
further vertical expansion to create two new benches of ten metres each, 
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continuing to a depth of -29 metres AHD.  No lateral expansion of the quarry is 
proposed and there will be no increase in production rates. 

The Section 96 application is currently being prepared and will be accompanied 
by a detailed hydrogeological assessment to address he potential impacts of the 
proposed operation on the local groundwater regime as well as considering the 
potential for impacts on the adjacent SEPP 14 Coastal Wetland 512.  Wetland 512 
has been subject to groundwater and vegetation monitoring in compliance with 
the 1995 consent conditions.  No adverse impacts have been detected by 
monitoring the condition of vegetation of Wetland 512 to date. 

ERM is seeking comments regarding the proposed activity which can be 
forwarded in writing to Sally Waller, ERM, PO Box 5711, Port Macquarie NSW 
2444 or by email to sally.waller@erm.com.

If you have any questions regarding this development please do not hesitate to 
contact Murray Curtis on 02 6584 7155. 

 

Yours sincerely, 
for Environmental Resources Management Australia Pty Ltd  

Murray Curtis 
Partner 
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www.erm.com 

Environmental Resources  
Management Australia Pty Ltd 
A.C.N. 002 773 248 
A.B.N. 12 002 773 248 
 
Offices worldwide 

 
ISO 9001 LIC 5127 

Standards Australia 
 

7 August, 2007 

Steve Murray 
Regional Director 
Department of Planning 
Locked Bag 9022 
GRAFTON  NSW  2460 

Our Reference: 0064571L02_DoP 

Dear Mr Murray, 

RE: GRANTS HEAD QUARRY PROPOSED VERTICAL EXPANSION 
SECTION 96 MODIFICATION (EP&A ACT 1974), BONNY HILLS 

Environmental Resources Management Australia Pty Ltd (ERM) has been 
commissioned by Hurd Haulage Pty Ltd (Hurds) to prepare an environmental 
assessment to accompany a Section 96 modification (Environmental Planning and 
Assessment Act 1974) for the vertical expansion of the existing Grants Head 
Quarry (‘the quarry’), located approximately one kilometre south of the Bonny 
Hills village on the mid-north coast of New South Wales, as shown in Figure 1 
(attached). 

Port Macquarie - Hastings Council issued development consent for the expansion 
of the quarry on 19 June 1995 following lodgement of an application for 
designated development accompanied by an Environmental Impact Statement 
(EIS).  The EIS described the development as: 

“the continued operation of the quarry up to an estimated 25 years period to provide an 
annual average production of 100,000 tonnes (varying between 80,000 and 120,000 
tonnes) per annum”. 

The proposed quarrying operations were further described as the extraction of 
additional resource to a depth of 15 metres below the floor level, being to  
-9 metres AHD. 

Extraction is continuing in accordance with the consent.  Hurds have transferred 
its former Permissive Occupancy of the quarry site to a 25 year Crown Lease 
from the Department of Lands.  Hurds is now seeking to secure the continued 
extraction from the site beyond the current consent limitations.  This will involve 
further vertical expansion to create two new benches of ten metres each, 
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continuing to a depth of -29 metres AHD.  No lateral expansion of the quarry is 
proposed and there will be no increase in production rates. 

The Section 96 application is currently being prepared and will be accompanied 
by a detailed hydrogeological assessment to address he potential impacts of the 
proposed operation on the local groundwater regime as well as considering the 
potential for impacts on the adjacent SEPP 14 Coastal Wetland 512.  Wetland 512 
has been subject to groundwater and vegetation monitoring in compliance with 
the 1995 consent conditions.  No adverse impacts have been detected by 
monitoring the condition of vegetation of Wetland 512 to date. 

ERM is seeking comments regarding the proposed activity which can be 
forwarded in writing to Sally Waller, ERM, PO Box 5711, Port Macquarie NSW 
2444 or by email to sally.waller@erm.com.

If you have any questions regarding this development please do not hesitate to 
contact Murray Curtis on 02 6584 7155. 

 

Yours sincerely, 
for Environmental Resources Management Australia Pty Ltd  

Murray Curtis 
Partner 
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Environmental Resources  
Management Australia Pty Ltd 
A.C.N. 002 773 248 
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ISO 9001 LIC 5127 

Standards Australia 
 

22 August, 2007 

 

The Resident 
Ocean Drive 
BONNY HILLS  NSW  2445 
 

Our Reference: 0064571_L03V2_COMMUNITY.DOC 

Dear Resident, 

RE: PROPOSAL TO CONTINUE OPERATIONS AT GRANTS HEAD 
QUARRY 

This letter has been prepared on behalf of Hurd Haulage Pty Ltd, and is intended 
to update you on the proposal to continue the current arrangements of operation 
at the Grants Head Quarry, Ocean Drive, Bonny Hills.   

In order to comply with the current legislation, a Development Application is 
required to be submitted and approved by the Port Macquarie - Hastings 
Council.  The Development Application is to be lodged as a proposal to vertically 
expand the existing quarry, extending the depth of the quarry by approximately 
20 meters from its current depth of -9 meters AHD.  The quarry is not proposed 
to be laterally expanded.  The current extraction rates, noise, visual, traffic and 
transportation conditions will not be altered by the proposal. 

Environmental issues of particular focus include the investigation of potential 
impacts to hydrogeology (ie. groundwater) and the supply of natural 
groundwater to the wetland that occurs to the west of the quarry.  These issues 
have been thoroughly investigated by ERM scientific specialists and are not 
expected to be adversely impacted by the continued operation of the quarry.  At 
the conclusion of quarrying activities, the quarry will be rehabilitated. 
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If you have any queries or concerns regarding the proposal ERM invites you to 
contact Andrew Morris (Project Manager) via the following contact details: 

Telephone/fax: (02 6584 7155/02 6584 7160) 
Email: (Andrew.Morris@erm.com) 
Post: Suite 3, 164-148 Gordon Street, Port Macquarie 2444 

The Port Macquarie - Hastings Council will publish a notification of the proposal 
to continue quarrying in local newspapers in the near future.   

Yours sincerely, 

for Environmental Resources Management Australia Pty Ltd  

Andrew Morris 

 

Murray Curtis 
Project Manager  Partner 
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Ref:  3220_001 
 
 
 
6th February 2008 
 

 

Mr Brad Nelson    
Operations Manager 
Hurd Haulage 
PO Box 118 
Laurieton NSW 2443  
 
 
 
Dear Brad, 

 

RE: GRANT’S HEAD QUARRY PIT DESIGN 

 

Minarco-MineConsult (MMC) was commissioned to complete a study of the Grant’s Head 
Quarry for Hurd Haulage. The study was completed in conjunction with Don Reed and 
Associates. The study objective was to design a final pit shell based upon the following 
design specifications: 

• final pit crest to the extraction boundary (based on the assumption that water 
pipelines in the north east of the lease are relocated), 

• a gradient of 1:3 for wall batters above the 6m RL, 

• 70 degrees wall batters below the 6m RL, 

• 10m wide berms, 

• bench heights of 12 vertical meters, 

• ramp width of 15m and ramp grade at 1:10, 

• pit floor on the -29m RL, and 

• a 25m wide road on the -7m RL at the western end of the pit. 

Topographic survey information and the extraction and lease boundaries were provided by 
Pacific Survey Teams (Figure 1). The survey showed the quarry layout as at April 2007.  
The survey information was in Mine Grid Australia (MGA) with Australian Height Datum 
(AHD). It was not within MMC’s scope to review survey information. 

 



 

 

 

The design was merged into the existing pit, such that the current ramp and the western 
pit crest were not altered.  

The design of pit batters to a gradient of 1:3 above the 6m RL was recommended by 
“Environmental Resources Management Australia” (ERM). The 1:3 batters were not 
designed on the western side of the pit or near the existing ramp (Figure 2). The western 
pit crest is currently at the 8m RL and it was not deemed practical to develop a new batter 
to the 6m RL.  

A 25m wide access haul road has been designed on the -7m RL (Figure 2 and 5) on the 
western side of the pit.  This criterion was stipulated by Don Reed due to water 
management concerns in this area. The road was designed from the toe of the current 
ramp with the ramp continuing at a gradient of 1:10 on the northern wall of the pit. 

The volume of extractable material from the designed pit shell was determined to be 1.15 
M bcm (Table 1). This volume includes all surveyed loose and stockpiled material 
positioned within the extraction boundary (Figure 1). 

 

Table 1. 

Pit Volume by Elevation 

RL – From 
(mRL) 

RL – To 
(mRL) 

Volume        
(bcm) 

Cumulative Volume 
(bcm) 

31 19 2,272 2,272 

19 7 80,184 82,456 

7 -5 245,942 328,398 

-5 -17 476,556 804,954 

-17 -29 347,356 1,152,310 

 

 

Regards, 
 

 

Dan Peel 

Mining Engineer 
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1 INTRODUCTION 

1.1 GENERAL 

Environmental Resources Management Australia Pty Ltd (ERM) was 
commissioned by Hurd Haulage Pty Ltd (Hurds) on 13 June 2007 to 
undertake a hydrogeological assessment to evaluate potential impacts to 
surrounding water bodies associated with the proposed expansion of its 
quarry located in Grants Head, NSW. 

The rationale for completing this hydrogeological investigation is detailed as 
follows: 

• Hurds is required to submit a Statement of Environmental Effects (SoEE) to 
accompany a Section 96 Modification application to Port Macquarie 
Hastings Council (the Council) for the proposed expansion of the Grants 
Head Quarry.  The SoEE requested by the Council includes an assessment 
of the “Hydrogeology, soil and water – including a detailed project water 
balance”.  This investigation therefore forms part of the SoEE. 

• The wetland located next to the quarry comes under development 
protection as part of State Environmental Protection Policy document 14 
(SEPP 14), which aims to ensure that coastal wetlands are preserved and 
protected in the environmental and economic interests of the State.  
Section (7) (1) (c) of SEPP 14 stipulates that no person shall drain land 
protected under SEPP 14 without the consent of the Council, and the 
concurrence with Director of National Parks and Wildlife.  The proposed 
quarrying extension has potential to create leakage/drainage from the 
wetland and, as such, Hurds has requested that the hydrogeological 
assessment pay particular attention to evaluating the potential adverse 
impacts of the proposed development to the wetland. 

1.2 BACKGROUND 

Figure 1 of Annex A presents the location of the quarry and the nearby 
wetland.  The wetland is located along the north western, west and south 
western edges of the quarry approximately 40 metres distant from the quarry 
edge. 

The wetland has an approximate elevation of 8 metres above Australian 
Height Datum (mAHD) with the current quarry depth approximating -6 
mAHD.  The quarry is operating under an existing development consent that 
approves extraction to -9 mAHD. 

Hurd Haulage is seeking approval to extend the depth of its quarrying 
activities by a further 20 metres, from -9 mAHD to -26 mAHD.  
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At present Hurds have approval from Council to discharge approximately 140 
m3/day of seepage water from the quarry sump directly to the wetland.  They 
are intending to continue discharging to the wetland but at a revised 
discharge rate that allows dewatering of the additional seepage rates expected 
into the proposed excavation.  It is understood that to date discharge of 
seepage water from the quarry to the wetland has been minimal and 
significantly less than the approved daily discharge volume. 

1.3 OBJECTIVES 

The project objective is to assess the potential impacts and feasibility of the 
proposed quarry extension.  In order to achieve the project objective a number 
of key objectives have been developed and are detailed as follows:  

• characterisation of the potential hydraulic connection between the wetland 
and the quarry; 

• estimation of the potential flux of groundwater between the wetland and 
the quarry; 

• estimation of the potential pumping rates required to dewater the quarry 
during operation; and 

• establishing the likely chemistry of water flowing into the quarry and 
therefore its suitability for discharging back into the wetland.   

1.4 LIMITATIONS 

The findings of this report are based on the scope of work outlined in this 
report.  ERM performed the services in a manner consistent with the normal 
level of care and expertise exercised by members of the environmental 
profession.  No warranties, expressed or implied, are made. 

Subject to the scope of work, ERM’s assessment is limited strictly to 
identifying typical environmental conditions associated with the subject 
property and does not evaluate structural conditions of any buildings on the 
subject property, nor any other issues.  Although normal standards of 
professional practice have been applied, the absence of any identified 
hazardous or toxic materials on the subject property should not be interpreted 
as a guarantee that such materials do not exist on the site. 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571HYDROGEOLOGYRP1V5/FINAL/15 JULY 2008 

5 

All conclusions and recommendations made in the report are the professional 
opinions of the ERM personnel involved with the project and, while normal 
checking of the accuracy of data has been conducted, ERM assumes no 
responsibility or liability for errors in data obtained from regulatory agencies 
or any other external sources, nor from occurrences outside the scope of this 
project. 

 

ERM is not engaged in environmental consulting and reporting for the 
purpose of advertising sales promoting, or endorsement of any client interests, 
including raising investment capital, recommending investment decisions, or 
other publicity purposes.  The client acknowledges that this report is for the 
exclusive use of the client, its representatives and advisers.  The client agrees 
that ERM’s report or correspondences will not be, except as set forth herein, 
used or reproduced in full or in parts for such promotional purposes, and may 
not be used or relied upon in any prospectus or offering circular. 
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2 SCOPE OF WORKS AND OBJECTIVES 

To meet the key objectives the following scope of works was completed. 

2.1 ENVIRONMENTAL SETTING 

A desktop review of the existing geological and hydrogeological information 
for the quarry was completed to better understand the geological and 
hydrogeological environment.  The specific objectives of this task were to: 

• further characterise the environmental setting for, and conceptual 
understanding of, the site;  

• use the information from the desktop study to aid interpretation of field 
investigation data; and,  

• meet the key investigation objectives. 

2.2 FIELD INVESTIGATIONS 

In order to meet the key objectives the following field investigations were 
completed between May 2007 and February 2008: 

2.2.1 Field Investigations - 2007 

• installation and development of six monitoring wells, four within the 
quarry and  two along the edge of the wetland, to better delineate the 
geology beneath the wetland and the quarry to the proposed maximum 
quarrying depths.  The specific objective of this task was to highlight any 
fracturing and/or zones of high permeability that could potentially result 
in greater hydraulic connection between the wetland and quarry;  

• surveying the elevations of the installed monitoring wells and completion 
of a groundwater elevation gauging round in all wells present at the site.  
The specific objective of this task was to establish the groundwater flow 
directions and hydraulic gradient between the quarry and surrounding 
environments (including the wetland and potentially the ocean) in order to 
further understand issues of connectivity ;  

• completion of a groundwater sampling round of the six newly installed 
wells and surface water sampling of the quarry sump/pond and wetland.  
The specific objectives of this task were to: 

• characterise the groundwater chemistry in order to further understand the 
origins of groundwater beneath the quarry and assess the potential of 
seepage into the pit to be directly sourced from the wetland area; and 
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• characterise the groundwater chemistry to assess the suitability of 
groundwater beneath the quarry and in the quarry sump to be 
discharged back into the wetland system as proposed; 

• completion of two pumping tests with monitoring of field chemical 
parameters.  The specific objectives of this task were to: 

• estimate potential groundwater elevation changes with distance away 
from the quarry and hence the potential impacts to surrounding water 
bodies; and 

• estimate hydraulic parameters to further characterise the potential 
volumes of seepage from the wetland and dewatering required to 
remove groundwater seeping into the quarry. 

2.2.2 Field Investigations - 2008 

• drilling of two bores at the western end of the quarry using rock coring 
techniques. The key objective of this task was to better delineate the 
changes in subsurface geology; 

• the cored bores had monitoring wells installed and were located at 
distances from the western quarry wall which represent the widths of 
the proposed benches (25m and 40m offset respectively). The depth to 
which each bore was drilled reflected the depth of the bench which they 
are intended to represent. The nominal depth of each bench is 
understood to be 10m. Cores were logged in the field by the ERM 
scientist supervising the drilling. ERM also transported the core to 
Sydney to allow for inspection and verification by a senior geologist; 

• the installation of two nested wells at different depths, at the western end 
of the quarry. The bores in which the wells were installed were drilled 
using percussion drilling techniques. The key objective of this task was to 
better assess potential hydraulic decoupling of the wetland water system 
and the underlying aquifer associated with the quarry; and 

• additional hydraulic testing undertaken once the additional wells were 
installed. The key objective of this task was to better delineate the 
hydraulic connectivity between the quarry and the adjacent wetland, as 
well as within the quarry;  

• the method used was measurement of bore recharge rates following 
pumping undertaken at the western side of the quarry. Monitoring of 
the draw down and recovery in surrounding wells was be undertaken 
using a combination of automatic and manual data capture during the 
test. 
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Following the initial investigation undertaken in 2007, water chemistry both 
within the quarry and the wetland was assessed as not having been 
sufficiently characterised to allow accurate conclusions to be drawn with 
regard to potential impacts of the proposed discharge of additional seepage 
water from the quarry into the wetland.  As a result an additional round of 
groundwater sampling was completed in late February 2008, with sampling 
undertaken from the six previously installed monitoring wells, the four newly 
installed monitoring wells, the quarry sump and a surface location within the 
wetland (12 locations in total). 

2.3 REPORTING 

This report has been prepared to: 

• adequately describe the methodology and findings of the investigations 
details in sections 2.2.1 and 2.2.2 above; 

• present information to meet the objectives of the investigation; and, 

• provide a stand alone technical report that can be included as a technical 
appendix in the SoEE being completed by ERM for submission with the 
proposed Section 96 Modification application to the Council for the 
proposed expansion of Grants Head Quarry.  
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3 INVESTIGATION METHODOLOGY 

3.1 ENVIRONMENTAL SETTING 

The desk top review included investigating currently available information to 
develop an initial conceptual understanding of the site.  This included a 
review of the following sources of information: 

• the previous hydrogeological investigation report completed by Golder & 
Associates (Golders) (1993); 

• the Australian Geological Map, 1:250,000 series, sheet SH56-14, Hastings 
(1970); 

• the NSW Topographical Map, 1:25,000 series, sheet 9434-1-N, Grants Head 
(1989); 

• the NSW DECC web atlas data base for bore log and well location details; 
and 

• the Australian Bureau of Meteorology (BoM) website for rainfall and 
evaporation data. 

3.2 FIELD INVESTIGATIONS 

3.2.1 Drilling and Excavation Works 

Drilling and Excavation Works - 2007 

A total of five boreholes and two test excavations were completed for this 
investigation.  Five bores were drilled in the existing floor of the quarry 
adjacent to the western wall, closest to the wetland.  Two test excavations 
were completed outside the quarry, above the western wall on the edge of the 
wetland.  The locations of the bores are presented in Figure 2 of Annex A. 

The five bores drilled in the quarry were completed between the 18 and 21 
May 2007 by ADDRILL using a rotary air hammer rig.  The bores were drilled 
to depths between 16 and 24 metres below ground surface (mbgs).  The first 
bore completed in the quarry was abandoned due to collapsing of the bore at 
depths below 2.5 mbgs. 

The two test excavations outside of the quarry on the edge of the wetland, 
were completed on 12 June 2007 by Camden Haven Excavating (CHE) using a 
backhoe.  A drill rig could not be used at these locations as the topography 
and vegetation were unsuitable for safe access. 
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Photographs of the exposed faces of the quarry pit, which are presented in 
Annex C, were taken to aid in the geological characterisation of the site. 

An ERM scientist was present on-site during all drilling and excavation works 
to log the boreholes and test pits. 

Further details for each borehole and test pit are presented in the field logs in 
Annex B. 

Drilling and Excavation Works - 2008 

Drilling works were conducted at Grants Head Quarry between 29 January 
and 1 February 2008, by Total Drilling and supervised by ERM (Elizabeth 
Watson).  Four boreholes were drilled in total with monitoring wells installed 
in each borehole.  Two monitoring wells (MW07_25E and MW08_25E) were 
installed 25 metres east of the quarry’s western wall and two monitoring wells 
(MW09_40E and MW10_40E) were installed 40 metres east of the western 
wall. 

Due to the slow progress of rock coring experienced at the 25m offset location, 
percussion drilling was used for the first 10mbgs at the 40m offset location 
before commencing coring.  Additional water was also pumped directly from 
the quarry sump pit rather than from the drilling rig tank, to attempt to 
further reduce drilling time and maximise the data capture achieved during 
the investigation. 

An ERM scientist was present on-site during all drilling works to log the 
boreholes. 

Further details for each borehole are presented in the field bore logs in Annex 
B. 

3.2.2 Monitoring Well Installation  

All wells installed as part of this assessment were constructed of Class 18 PVC 
casing sections 3m long, 50mm in diameter and fitted with laser cut screens of 
the same construction.  The joints of all well casing and screens were threaded 
and fitted with rubber ‘o’ ring seals.  The bore annulus around each well was 
filled with a gravel screening material consisting of a nominal 4-5mm pea 
gravel, which was filled to a level above the well screen.  Each well was sealed 
above the screen using bentonite clay to prevent surface water and perched 
aquifer ingress to the screened aquifer. 
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Monitoring Well Installation - 2007  

Monitoring wells were installed within four boreholes in the existing quarry 
floor and within the two excavated pits on the wetland edge between the 
18 May and 12 June 2007.  The wells in the quarry were installed by ADRILL 
drillers, while wells MW05 and MW06 located on the eastern wetland edge 
were installed by an ERM site representative following completion of the 
excavations by CHE. 

The key task objective of the well installation program was to further 
characterise the groundwater conditions and potential seepage over the entire 
depth proposed for quarrying.  As such, the wells were screened to intercept 
specific saturated zones, where encountered.  

The monitoring wells in the quarry were developed on 22 June 2007 using a 
mini typhoon pump.  Monitoring wells MW03 and MW04 were pumped dry 
during this process. 

Monitoring Well Installation - 2008  

The proposed monitoring well locations were intended to be directly east of 
the previously installed wells (MW01 and MW02).The wells were to have been 
installed at offsets of 25m and 40m east respectively, representing the 
proposed offsets for the quarry wall benches.  These locations remained on the 
original offset but were moved off centre due to the presence of stockpiles and 
potential disruptions to truck movements. The 25m off-set monitoring wells 
were moved approximately 8m south of their proposed location and the 40m 
off-set wells were moved approximately 12m south of their proposed 
locations. 

An ERM scientist was present to supervise that the installation of each of the 
monitoring wells was completed in accordance with the ERM standard 
operating procedures and industry best practice. 

Further details of the well installations are presented on the bore logs, located 
in Annex B. 

3.2.3 Surface and Groundwater Sampling 

Groundwater Sampling - 2007 

A round of groundwater sampling was undertaken over the 12 and 13 
 July 2007. 

The four quarry floor monitoring wells (MW01-MW04) were sampled on 
12 July 2007 while the two wetland wells (MW05 and MW06) were sampled 
on 13  July 2007.   
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The wells were purged using either a mini typhoon or a mega monsoon 
electric submersible pump using ERM’s standard operating procedures.  At 
least three well volumes of water were purged from each well before sampling 
took place, except at MW04 where the well ran dry after approximately 
90 litres of purging. 

Field chemical parameters were recorded during purging to ensure that the 
groundwater chemistry had stabilised before sampling (Annex E). 

The samples were taken from the wells under low flow conditions into a 
general chemistry plastic bottle and field filtered into a plastic metals bottle 
with nitric acid preserve.  A new pair of disposable nitrile gloves was used for 
each sample taken. 

The samples were placed directly on ice in an insulated cool box and were 
transported to LABMARK laboratory on the day of sampling under standard 
chain of custody procedures. 

Groundwater Sampling.- 2008 

Additional rounds of surface and groundwater sampling were undertaken on 
the 21  February and 6 March 2008. 

A total of six monitoring wells were sampled including the four existing 
quarry floor monitoring wells (MW01-MW04) and the two wetland wells 
(MW05 and MW06) on 21 February and the four newly installed offset quarry 
floor monitoring wells (MW07-MW10) were sampled on 6 March 2008.   

The wells were purged using either a mini typhoon or a mega monsoon 
electric submersible pump using ERM’s standard operating procedures.  
Attempts were made to purge least three well volumes of water from each 
well before sampling took place, however several of the wells (MW04 and the 
new wells MW07-MW10) were purged dry before three well volumes could be 
removed.  All bores that were purged dry were allowed time to recover before 
sampling commenced. 

Field chemical parameters were recorded during purging to ensure that the 
groundwater chemistry had stabilised before sampling (Annex E). 

The samples were taken from the wells using disposable bailers and collected 
in general chemistry and field filtered plastic metals bottle with nitric acid 
preserve.  New disposable nitrile gloves were used for each sample taken. 

The samples were placed directly on ice in an insulated cool box and were 
transported to LABMARK laboratory on the day of sampling under standard 
chain of custody procedures. 
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Surface Water Sampling - 2007 

A round of surface water sampling was undertaken on 13 July 2007 and 
consisted of obtaining one water sample directly from the quarry pond and 
one sample directly from the wetland in an area of open water near MW06.  
The sampling was completed by an ERM scientist in accordance with the ERM 
standard operating procedures. 

Details of the measured field parameters during sampling are presented in 
Annex E. 

The samples were taken into a general chemistry plastic bottle and field 
filtered into a plastic metals bottle with nitric acid preserve. 

The samples were placed directly on ice in an insulated cool box and were 
transported to LABMARK laboratory on the day of sampling using standard 
chain of custody procedures.  

3.2.4 Aquifer Testing  

Aquifer Testing -2007 

Constant discharge pumping tests were conducted on 13  July 2007 within 
wells MW01 and MW03 to estimate the hydraulic properties and seepage 
potential of the geology beneath the quarry that is proposed for excavation. 

The pumping tests were completed in accordance with Australian standard 
AS 2368-1990 – Test pumping of water wells. 

A groundwater elevation monitoring round was completed on all wells prior 
to the tests commencing. 

A mega monsoon submersible electric pump was used to conduct the 
pumping tests.  The optimal pumping rates for the tests were established 
during the well purging completed on the 12 July 2007 and approximated 
0.2 L/s in MW01 and 0.03 L/s in MW03. 

Surface vented water level transducers were installed in all of the quarry 
monitoring wells at least one hour prior to the commencement of the testing.  
These loggers had a data recording interval of 15 seconds.  Groundwater 
elevations in all of the monitoring wells were manually observed during the 
pumping tests, but the frequency of manual readings was concentrated 
around wells and at times which greatest drawdown was anticipated. 

The first pumping test was conducted in MW01 and commenced at 8:20 am 
and finished at 1 pm.  Full water elevation recovery was observed in all wells 
prior to the removal of the pump from MW01 at 2:16 pm and re-location to 
MW03. 
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The second pumping test was conducted at MW03 and commenced at 2:50 pm 
and finished at 4:10 pm.  Recovery was monitored in the wells until 4:50 pm 
by which time approximately 99% of recovery had occurred in MW03. 

The discharge water was piped to the perimeter drain located approximately 
10 metres distance from the pumping well.  Approximate flow rates were 
gauged intermittently by timing flow into a 15 litre bucket.  

The manual data recordings for each well during the pumping tests are 
provided in Annex G and plots of the water elevation changes during the 
pumping tests are presented in Annex H. 

Aquifer Testing -2008 

Additional constant discharge pumping tests were attempted on 22 
 February. 2008 within wells MW08 and MW10.  However due to low 
recovery rates in the wells a constant discharge rate could not be established 
and the tests were limited to the measurement of well recovery.  

A groundwater elevation monitoring round was completed on all wells prior 
to the tests commencing, to measure the drawdown effects on the 
surrounding monitoring wells. 

Surface vented water level transducers were used to measure recovery in the 
test wells and in monitoring wells MW01 and MW05.  The loggers had a data 
recording interval of 5 seconds.  Groundwater elevations in the surrounding 
monitoring wells were also manually observed during the pumping tests. 

The pumping test in well MW08 resulted in total drawdown (5.8m) occurring 
in the well within 3min:35sec.  Water elevation recovery to 90% was observed 
after 1hr:30min following cessation of pumping and prior to the removal of 
the pump from MW08 and re-location to MW10. 

The second pumping test conducted in well MW10 resulted in total 
drawdown (15.8m) occurring in the well within 3min:50sec.  Water elevation 
recovery to 100% was observed after 1hr:45min following cessation of 
pumping. 

The discharge water was again piped to the drain located around the 
perimeter of the existing quarry floor.  

3.2.5 Monitoring Well Surveying 

Surveying of the original six wells (MW01-MW06) was completed by the 
registered surveyors company Pacific Survey Teams.  The co-ordinate details 
for the wells are presented in Table 1 of Annex D. 
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Relative survey of the additional four wells (MW07-MW10) was undertaken 
by ERM staff using GPS and manual measurements and the reduced levels 
(RLs) of the original wells as site specific datum points.  

3.3 LABORATORY ANALYSIS  

LABMARK laboratories, who are NATA accredited for the analytes requested, 
were used for the laboratory analysis.  An inter-laboratory duplicate sample 
was sent to ALS Laboratories who are also NATA accredited for the analytes 
requested. 

Aquifer Testing -2007 

LABMARK laboratories and ALS Laboratories, both located in Sydney, 
received the samples 13  July 2007.  All laboratory analyses were completed 
and reported by 20  July 2007.   

Aquifer Testing -2008 

LABMARK laboratories and ALS Laboratories, received the samples 22 
 February 2008.  All laboratory analyses were completed and reported by 3 
 March 2008. 

The laboratory reports are presented in Annex F. 

3.3.2 Analytical Suite 

To aid in the understanding of the relationships between groundwater and 
surface water in the wetland, groundwater beneath the quarry and water 
within the quarry pond, the samples were scheduled for major cation and 
anions analysis.  In addition to this, to assess the potential suitability of the 
groundwater and surface water quality within the quarry to be discharged 
into the wetland, all samples were scheduled for metals analysis.  

3.3.3 Quality Assurance 

QA Samples - 2007 

One field duplicate and one field triplicate were obtained from MW04.  The 
field triplicate was used as an inter-laboratory duplicate and was sent to ALS 
for analysis of the same analytical schedule as the intra-laboratory duplicate 
which was sent to LabMark. 
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QA Samples - 2008 

One field duplicate was collected obtained from MW01 and was sent to 
LabMark as an intra-laboratory duplicate.  

Quality Assurance Review 

A review of the results obtained for all external quality assurance samples 
collected by ERM and all internal quality control testing undertaken by the 
nominated laboratories, indicates that all results meet the ERM’s and the 
laboratories adopted requirements for accuracy, precision and frequency.  

3.4 ANZECC GUIDELINES 

The analytes reported have been compared against the ANZECC (2000) high 
reliability trigger value for the protection of 95% of freshwater species or the 
moderate reliability value for the protection of 95% of species where high 
reliability values were not available. 

The adopted guidance levels for each analyte reported are presented in Table 2 
and 3 of Annex D. 
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4 INVESTIGATION FINDINGS 

4.1 ENVIRONMENTAL SETTING 

A desktop review of available information was completed to establish the 
environmental setting in which the proposed quarry deepening will take 
place.  The findings of the desktop review are presented in the following 
sections. 

Climate 

Average monthly rainfall data from the Australian Bureau of Meteorology 
(BoM) weather station at Laurieton (approximately 5 km south of the site) and 
evaporation data from the BoM weather station at Yarras (approximately 50 
km north east of the site) are presented on Figure 3 of Annex A.  The data 
presented suggest that there is historically a general net surplus of rainfall in 
the months of January to July and a net deficit in the remaining months.  

Hydrology 

Figure 4 of Annex A presents the main surface water features surrounding the 
quarry.  The wetland is located to the west and south of the quarry and is 
located within a low topographical zone bounded by hills to the west, 
northeast and south.  The wetland is likely to act as a receiving water body for 
rainfall run-off from the surrounding hills.   

The approximate catchment area for the wetland is presented on Figure 4 and 
is estimated to approximate 4.1 sq. km, of which the wetland is estimated to 
approximate 0.6 sq. km.  Based on these dimensions, the rainfall and 
evaporation data described previously and a run-off co-efficient of 0.6 (which 
is indicative of a vegetated undulating catchment) the estimated average flows 
into the swamp range between 13,750 m3/day in wet months (March) and 
3,300 m3/day in dry months (August) with an average annual flow of 8,500 
m3/day.  The evaporation from the wetland water body is estimated to range 
between 1,600 m3/day (March) and 1,450 m3/day (August) with an annual 
average of 1,684 m3/day.  This suggests that the swamp is likely to run at a 
minimum water budget surplus of 1,850 m3/day during the driest months of 
the year. 

The wetland appears likely to drain predominantly to the north west and 
south west toward Limeburners Creek, which flows north to south 
approximately one to two kilometres west of the wetland into Queens Lake.  
The wetland also appears to have a proportion of drainage to the south east 
toward the coast, which may occur via open drainage and/or through the 
permeable coastal sands during periods of high rainfall. 
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Geology  

A review of the geology Australian Geological 1:250,000 series map for 
Hastings suggests that the quarry is located within the Triassic aged, Camden 
Haven Beds, consisting of conglomerate, sandstone and shale.  The thickness 
of these sediments is currently unknown, however it is likely that they are 
underlain by the Devonian aged, Myra Beds, comprising schist, phyllite, 
greywacke and slate.   

Hydrogeology 

Golders (1993) suggest that groundwater flow within the geology surrounding 
the quarry is likely to be dominated by jointing and fractures rather than 
through the rock matrix.  Golders completed hydraulic testing and reported 
an average hydraulic conductivity value of 0.1m/day and an average 
storativity value of 0.0005 (dimensionless). 

Groundwater Elevations 

Golders (1993) reported that prior to quarry development, shallow 
groundwater flowed west toward the wetland.  Golders suggested that this 
was likely to reverse resulting in seepage from the wetland to the quarry as 
the quarry developed.  However field observations made by ERM since mid-
2007 have not noted significant seepage occurring from the vicinity of the 
wetland, to support the above conclusion.  Observations by the quarry 
operators over the past 10+ years confirmed that seepage has been minimal 
and that the limited seepage entering the quarry pit was primarily from the 
geology to the north and north east as well as a small section of the western 
quarry face. 

Groundwater Usage 

There are seven registered offsite wells located within 2 km of the site as 
reported on the DECC NSW Web Atlas and located in Figure 4 of Annex A.  Of 
these wells, three are registered as being used for water abstraction purposes 
and include: 

• GW305218 and GW305219 located approximately 260 m south of the 
quarry on the Haxono property.  These wells have been installed at depths 
of 1.5 m below ground surface in sand for domestic stock and irrigation 
supply.  The wells flank the southern edge of the wetland and therefore are 
considered likely to be in hydraulic connection with the wetland; and, 
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• GW072738 located approximately 1.5 km north of the quarry.  This well is 
the southern most well of a number of bores in the Bonny Hills settlement 
that are registered as having been installed for domestic water supply 
purposes.  This well has been installed to a depth of 34 mbgs and is 
screened within the Lennox fractured rock groundwater resource, which is 
understood from the Web Atlas to extend south past the location of Grants 
Head Quarry. 

The remaining four wells are registered as having been installed for either 
groundwater monitoring purposes or as dewatering wells for mining and are 
not considered likely to be potentially adversely impacted by further 
development of the Grants Head Quarry. 

Pit Seepage – Golders (1993) 

Golders (1993) seepage calculations suggested that approximately 120 m3/day 
could potentially seep from the wetland to the quarry as the quarry 
progressed to depths of – 9 mAHD. 

4.2 FIELD OBSERVATIONS 

4.2.1 Geological and Hydrogeological Observations 

The geological logs recorded at each location at the site are presented in Annex 
B while photographs taken of the exposed faces along the quarry pit wall are 
presented in Annex C. A photo of the nearby Shark Beach headland (also 
presented in Annex C), located approximately 400m east of the quarry, clearly 
shows that the local geology dips to the south west.   

The geological and hydrogeological observations made by ERM scientists 
during the fieldwork are summarised as follows: 

• accurate depths at which geological horizons are present could not be 
obtained due to the rotary hammer drilling method that was used during 
the 2007 investigation.  This was assessed as representing a significant data 
gap. 

• subsequent rock coring undertaken as part of the subsequent 2008 
investigation is considered to have largely addressed the assessed data gap 
with respect to the geological horizons within the quarry strata; 

• the bore logs suggest that the subsurface geology consists of interbedded 
layers of competent conglomerate and weathered zones including; gravely 
clay, clayey gravel and weathered bedrock.  This generally concurs with 
the geology of the currently exposed quarry faces; 
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• the water strike and the resting groundwater elevation information 
presented in the borelogs show that groundwater recovered to higher 
elevations than the depths at which water was first encountered.  This 
suggests that groundwater beneath the quarry is currently subject to partial 
confinement. As the groundwater in the quarry displays characteristics of a 
partially confined aquifer it is unlikely that the primary source of recharge 
for the quarry groundwater is the shallow aquifer associated with the 
wetland but rather the larger regional aquifer associated with the local 
geology.  Based on the topography and observations made of the local 
geology, regional groundwater would be expected to flow from the north –
north east, toward the wetland from the direction of the quarry rather than 
flowing from the west, that is from the wetland toward the quarry.  The 
estimated groundwater flow direction with the wetland is presented on 
Figure 2 in Annex A.  Therefore it would not be expected that the 
anticipated seepage rates into the quarry, as a result of the proposed quarry 
deepening, would have a significant effect on the recharge rates and 
available water balance of the wetland; 

• Photographs 1 to 3 show a zone on the western wall of the pit consisting of 
highly fractured and jointed siltstone/mudstone.  This zone is located in 
the vicinity of MW01 and MW02 and is considered to represent the geology 
in which MW01 and MW02 are screened.  The bulk of the rock exposed in 
the quarry, however, consists of more massive conglomerate beds.  
Monitoring wells MW03, MW04, MW08 and MW10 are screened across the 
conglomerate formation with wells MW08 and MW10 in particular 
representing the depths and offsets proposed for the development of the 
western end of the quarry.  Field observations indicate that the primary 
porosity of the conglomerate is low compared to the inter-bedded siltstone 
zone.  There are zones in the conglomerate where secondary porosity, i.e. 
fracturing, has resulted higher permeability, particularly in north east 
sections of the working face, where numerous groundwater seeps along 
joints and bedding planes were observed. 

• Photograph 3 indicates a dip in the geology of the western wall to the north 
and east into the pit.  The intact mudstones/siltstones and screened by 
monitoring wells MW01 and MW02 are likely to be relatively impermeable, 
but prevalent jointing and fracturing in this geological unit exert the 
primary control on the hydraulic connection between the quarry pit and 
the wetland.  In addition to being highly fractured and jointed, the geology 
in this area appears to comprise less clay in the matrix relative to other 
locations (see Photograph 4 for comparison).  Elsewhere on the quarry walls 
flanking the wetland, a conglomerate comprising cemented gravels within 
a clayey matrix is present.  Photographs 4 and 5 show the location and 
composition of the conglomerate geology.  MW03 and MW04 are located 
within the vicinity of this type of material on the northern wall and are 
therefore considered likely to be predominantly screened within the 
conglomerate geology; and 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571HYDROGEOLOGYRP1V5/FINAL/15 JULY 2008 

21 

• the observations made are generally consistent with those reported 
previously by Golders (1993). The previous investigations by Golders 
(1993) suggest a westerly dip in the local geology that it supported by the 
photographs of the Shark Beach headland presented in Annex C.  These 
observations are at odds with the apparent north easterly dip in geology 
observed in the western wall of the quarry .  However, no evidence has 
been observed during the recent investigations to indicate that the 
fractured zone observed within the western wall of the quarry extends 
further laterally than the area currently exposed.  Therefore it appears that 
the geology observed in the western wall is anomalous to the overall 
geological structure of the local area.  This suggests that the hydraulic 
connectivity between the quarry and the wetland is likely to be more 
limited that originally anticipated in the Golder’s report.  

4.2.2 Quarry Seepage Observations 

Groundwater was noted to be seeping from isolated locations on the western 
and northern walls of the quarry pit.  Photographs of the locations of seepage 
zones are presented in Annex C.  Isolated seepage zones were present at 
relatively high zones along the northern and western walls of the quarry pit.  
The base of the pit walls were consistently moist suggesting seepage from 
these zones as well.  The most pronounced seeps were observed to occur on , 
the western wall, in close proximity to MW01 and MW03 where the jointing 
and fracturing was most pronounced (Photograph 2). 

 Observations made during the site investigations undertaken by ERM during 
2007 and 2008 indicate that the low seepage volume estimated by Golder’s is 
correct, with current seepage rates remaining similar to the Golder’s estimate.  
The observations are supported by the number and volume of the discharges 
from the quarry to the wetland which ERM understands to date are generally 
only required after heavy rainfall events and do not exceed the agreed 
discharge volume / event. 

The seeps generally represented zones of wet surfaces rather than free flowing 
water further suggesting that overall seepage volumes are low into the current 
pit.  During site works on 12 and 13 July 2007 a perimeter drain running along 
the base of the pit wall was observed to be continuously flowing, however 
only at low rates (< 2 L/s).  

It is inferred that the quarry pond is in hydraulic contact with the aquifer, 
with water levels in the pond sustained by direct and indirect seepage input.  
At the time of the investigation works, it was noted water levels in the pond 
remained relatively constant, despite no water being discharged from the 
quarry at the time of the investigations. 

Overall, the observation data indicates that the hydraulic connection between 
the current quarry pit and the adjacent SEPP14  wetland is low. 
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4.3 WATER SAMPLING RESULTS 

4.3.1 Chemical Characterisation 

Figure 5 of Annex A presents piper plots of the ions reported in groundwater 
and surface water samples obtained during the current investigation.  The 
data presented are summarised as follows: 

• the water samples from wells MW03 to MW10, the quarry pond/sump, 
and the wetland surface water and shallow aquifer can be characterised as 
Sodium-Chloride dominated water; 

• the water samples from wells MW01 and MW02 can be characterised as the 
Sodium-Magnesium-Chloride-Sulphate dominated water.  In particular, 
there is distinctly higher concentrations of sulphate and magnesium in 
these wells than is present within other samples collected from the site; 

• the piper plot indicates a strong relationship between the chemical 
characteristics of groundwater within MW03 to MW10, the quarry 
pond/sump water and the wetland, suggesting that these waters are 
derived from a similar source and are likely to indicative of background 
conditions within the regional aquifer.  This relationship also suggests that 
groundwater present within MW03 and MW10, screened beneath the 
quarry, has not been subject to significant chemical alteration by the 
surrounding geology.  This may be indicative of the age of the 
groundwater at these locations and/or the dissolution potential of these 
analytes from the surrounding geology; 

• the piper diagram shows a significant difference in the chemical signature 
of the waters present in MW01 and MW02 compared to water samples 
collected from other locations within the wetland and quarry.  This 
indicates the following: 

• waters present in MW01 and MW02 are derived from a different source 
than water at the other sampling locations; 

• water present in MW01 and MW02 is being exposed to different 
geological media than that present at other locations; and 

• water present in MW01 and MW02 has had longer residence time within 
groundwater to allow it be impacted by the surrounding geology. 
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• a comparison of the piper plot produced as part of this assessment and the 
data previously collected by Golder & Associates (1993) indicates that 
based on the chemical composition both sets of water samples came from 
the same source with exception of MW01 and MW02.  This indicates that 
the aquifer chemistry in all the monitoring wells apart from MW01 and 
MW02 is dominated the same geological unit and has remained relatively 
stable over the lifetime of the quarry (since 1993). 

Based on the above evidence it is considered that the fractured zone at the 
north western end of the quarry, screened by monitoring wells MW01 and 
MW02, is not representative of and is unlikely to have significant influence on 
the chemistry of the conglomerate aquifer the surface water within the quarry 
pond/sump and the wetland.  For this reason the results of chemical analysis 
for wells MW01 and MW02 have not been included for comparison against 
the adopted freshwater quality guidance levels.  Because of the low hydraulic 
connectivity between the fractured zone, the conglomerate aquifer and the 
wetland, it is considered that inclusion of the results from the fractured zone 
aquifer would not be representative of the conditions within the quarry and 
wetland, and would only serve to increase uncertainty in the data used for 
this assessment when compared to the adopted guidance levels.  

4.3.2 Field Chemical Parameters 

Annex E presents the field parameters recorded after purging the monitoring 
wells.  The results are summarised as follows:  

• temperature was consistent across the site with the exception of the 
wetland which was considerably lower.  This is likely to be due to the 
surface water inputs into this water body and the cold ambient air 
conditions during the fieldwork; 

• dissolved oxygen was generally highly variable across the site and did not 
exhibit any spatial trends; 

• electrical conductivity (EC) ranged between 274 μS/cm in the quarry pond 
and 566 μS/cm in MW1 which is consistent with the previous results 
obtained by Golders.  The EC values are indicative of a potentially potable 
water source; 

• pH was consistent between all sampling locations and generally ranged 
between 4.1 and 6 with an average value of 4.9, indicating slightly acidic 
conditions.  These values are slightly higher than the previous water pH 
average of 4.3 recorded by Golders (1993); and 

• redox potential was consistent across the site with the exception of MW05 
and MW06 which were considerably lower suggesting these locations are 
impacted more by an organic rich aquifer below the wetland. 
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4.3.3 Laboratory Results 

The analytical results for water samples taken at the site are presented in 
Table 2 of Annex D.  The concentrations presented in the table were compared 
to adopted freshwater guidance levels as shown in Table 3 of Annex D and are 
discussed below. 

Nitrate (NO3-) 

• Nitrate was detected in concentrations greater that the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values) in 
three of the eight sampling locations with the quarry (MW03, MW04 
and the quarry pond/sump).  However the mean nitrate concentration 
for the quarry waters did not exceed the ANZECC criteria.  This is due 
to significant variation in nitrate concentrations detected throughout 
the quarry, indicating localised areas of high concentration rather than 
a generally high concentration throughout.  Given that the nitrate 
concentrations in all wetland water sampling locations remained low 
or below detectable levels, it is considered that the most likely source 
of the nitrate detected in the quarry is residue remaining from blasting 
operations.  As such the source is expected to be limited and to 
decrease rapidly once blasting is completed.  Despite the difference 
between nitrate concentrations in waters within the quarry and the 
wetland, it is considered that discharge of the quarry water into the 
wetland is unlikely to have a significant effect on nitrate levels within 
the wetland.  This is because of the high denitrification potential 
normally observed in the anaerobic conditions common in wetlands.  

• Therefore based on: 

• the high variation of the nitrate results from within the quarry 
indicating localised concentrations from a limited source; 

• the current mean quarry water concentrations of nitrate meeting the 
adopted ANZECC 2000 95% guidance levels;  

• the high water balance excess expected within the wetland relative 
to the anticipated quarry discharge rates; and  

• the high levels of denitrification expected to occur within the 
wetland; 

it is considered that an increase in the discharge of the quarry water 
into the wetland would be unlikely to have a significant impact on 
nitrate concentrations within the wetland.  
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Copper (Cu) 

• Copper was detected in concentrations greater that the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values) in four 
of the eight sampling locations with the quarry (MW03, MW04, MW10 
and the pond).  Concentrations of copper exceeding the ANZECC 
guidance levels were also detected in the wetland surface water albeit 
at lower concentrations than were detected in the quarry waters.  
However copper concentrations in all shallow wetland aquifer samples 
remained below detectable levels. 

• As the chemical characterisation shown on the piper plot (Figure 5 in 
Annex A) indicates that the waters within the quarry pond/sump and 
conglomerate aquifer, and the wetland waters are from the same 
source it is considered that the concentrations of dissolved copper 
observed in the wetland are likely to representative of background 
concentrations within the area.  Therefore a process is occurring which 
is serving to significantly lower the concentrations of copper in the 
wetland water in comparison to the quarry waters.  

• It is considered that the most likely cause of the reduction in copper 
concentrations observed in the wetland waters is a result of dissolved 
copper binding to suspended sediments and humic material within the 
wetland water to form stable complexes.  These complexes aggregate 
which causes the copper to settle and become immobilised within the 
wetland sediments.  This summation is supported by the non-
detectable levels of copper within the shallow wetland aquifers 
immediately below the level of the wetland sediments, providing 
further evidence for the effective immobilisation of copper.  As no 
potential source of copper was observed in the quarry the higher 
concentrations observed in the quarry water are considered to be more 
likely a result of the longer residence time of the water within the 
regional aquifer rather than as the result of quarry operations. 

• Generally high concentrations of dissolved copper are already present 
in the wetland waters, and the results of recent analysis indicate that 
dissolved copper within the wetland is already being effectively 
immobilised within the wetland sediments.  Therefore it is considered 
that the concentrations of copper detected within the quarry are 
representative of background concentrations within the regional 
aquifer and that water discharged from the quarry to the wetland is 
unlikely to have a significant impact on the concentrations of copper 
with the wetland waters.  



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571HYDROGEOLOGYRP1V5/FINAL/15 JULY 2008 

26 

Lead (Pb) 

• Lead was detected in concentrations greater that the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values) in one 
location within the quarry only (MW10).  The high lead concentration 
detected in well MW10 was anomalous with the other quarry results.  
Re-analysis of the sample confirmed the accuracy of the original result.  

• Well MW10 is the deepest of the wells installed in the existing quarry 
floor and as such has been installed to a depth representing the 
deepest extent of the proposed quarry extension.  The well is screened 
several metres below other wells on the site.  As the chemical 
characterisation shown on the piper plot (Figure 5 in Annex A) indicates 
that the waters within the quarry pond/sump, the conglomerate 
aquifer and the wetland waters are generally from the same source, the 
longer residence time of the deeper waters within the regional aquifer 
is a possible cause of the higher lead concentration detected in well 
MW10.  

• Further monitoring of lead concentrations in monitoring well MW10 is 
recommended to ascertain whether the high lead result detected is 
representative of the concentrations expected to be encountered in the 
deeper regional aquifer or if the result was due to outside factors, such 
as contamination of the sample during handling and/or analysis.  
However as dissolved lead concentrations within the quarry water are 
generally very low and are likely to be representative of background 
concentrations within the regional aquifer, it is considered that water 
discharged from the quarry to the wetland during the initial deepening 
of the quarry is unlikely to have a significant impact on the 
concentrations of lead within the wetland waters. 

Nickel (Ni) 

• Nickel was detected in concentrations greater that the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values) in four 
of the eight sampling locations with the quarry (MW03, MW04, MW07 
and MW08).  However the mean quarry value did not exceed the 
ANZECC criteria.  Concentrations of nickel were also detected in the 
wetland surface water and shallow aquifer although at lower 
concentrations than detected than in the quarry waters.  As the 
chemical characterisation shown on the piper plot (Figure 5 in Annex A) 
indicates that the waters within the quarry pond and conglomerate 
aquifer, and the wetland waters are likely to be from the same source it 
is considered that the concentrations of dissolved nickel observed both 
in the wetland and in the quarry waters are likely to representative of 
background concentrations within the regional aquifer.  
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• The slightly lower concentrations of nickel within the wetland 
compared to the quarry water are most likely due a combination of 
effects including the high water balance excess within the wetland 
relative to the quarry and the residence time of nickel within the 
conglomerate aquifer within the quarry compared to the surface 
waters and shallow aquifer in the wetland.  

• Therefore it is considered that as the concentrations of nickel detected 
within the quarry are representative of background concentrations 
within the regional aquifer, and the mean concentration of nickel 
within the quarry remains below the ANZECC criteria, that water 
discharged from the quarry to the wetland is unlikely to have a 
significant impact on the concentrations of nickel within the wetland 
waters.  

Chromium (Cr) 

• Total chromium was detected in concentrations greater that the 
adopted site guidance levels (ANZECC 2000 95% Protection Trigger 
Values) in three of the eight sampling locations with the quarry 
(MW08, MW09, MW10).  The mean quarry concentration marginally 
exceeded the ANZECC guidance levels.  Concentrations of chromium 
were also detected in the wetland surface water and shallow aquifer 
however at concentrations equal to or slightly greater than detected in 
the quarry waters and the ANZECC criteria.  

• Therefore it is considered that the concentrations of chromium 
detected within the quarry are representative of background 
concentrations within the regional aquifer and water discharged from 
the quarry to the wetland is unlikely to have a significant impact on 
the concentrations of chromium within the wetland waters. 

Zinc (Zn) 

• Zinc was detected in concentrations greater that the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values) in all 
sampling locations with the quarry.  Concentrations of zinc exceeding 
the ANZECC guidance levels were also detected in the wetland 
surface water at similar concentrations to those detected in the quarry 
waters.  However zinc concentrations in all shallow wetland aquifer 
samples were significantly lower. 
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• Generally high concentrations of dissolved zinc are already present in 
the wetland surface waters, and results indicate that dissolved zinc 
within the shallow wetland aquifer is being at least partially 
immobilised within the wetland sediments.  Therefore it is considered 
that the concentrations of zinc detected within the quarry are 
representative of background concentrations within the regional 
aquifer and that water discharged from the quarry to the wetland is 
unlikely to have a significant impact on the concentrations of zinc 
within the wetland waters.  

 Arsenic (As), Cadmium (Cd) and Mercury (Hg) 

• Arsenic, cadmium and mercury were detected in the wetland waters 
but only arsenic and cadmium were detected in the quarry waters.  All 
detected concentrations were well below the adopted site guidance 
levels (ANZECC 2000 95% Protection Trigger Values).  Within the 
quarry concentrations were generally the same or lower than those 
detected in the wetland.  

• Therefore it is considered that the concentrations of arsenic, cadmium 
and mercury within the quarry are representative of background 
concentrations within the regional aquifer and that water discharged 
from the quarry to the wetland is unlikely to have a significant impact 
on the concentrations of these metals within the wetland waters. 

4.3.4 QA/QC 

The field and laboratory QA/QC results for the water samples obtained are 
outlined below. 

All water sampling was conducted in accordance with ERM standard 
operating procedure, by an experienced sampler. 

The instrumentation used to monitor field chemical parameters was supplied 
by Enviroequip Rentals with a calibration certificate indicating that it had 
been calibrated for use at this Site.  All wells were purged of the 
recommended three well volumes and all field chemistry parameters 
monitored had stabilised to within acceptable limits prior to samples being 
obtained.  This suggests that the water samples obtained were indicative of 
the water quality at the location being sampled. 

A QA/QC procedure was also undertaken to review the validity of the 
reported laboratory data against guidance documents including; NATA 
(1995), NEPM (1999) and USEPA (1994).  The QA/QC checks were completed 
on the final laboratory reports, E032954 from LABMARK Laboratories, and 
ES0709517 from ALS Laboratories.  The QA/QC review included: 

• determining that appropriate handling (chain of custody) of the samples 
was undertaken between the site and the laboratories; 
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• that laboratory analysis had been completed inside allowable holding times 
of the analytes being tested; 

• evaluating the accuracy of the laboratory analytical methods, which is 
measured as precent recovery (%R).  These tests were performed on matrix 
spikes (specifically to test the interactive effects of the sample matrix on the 
analyte being measured) and laboratory surrogates (specifically to test the 
performance of the method extraction process); and, 

• evaluating the precision of the laboratory analytical results, which includes 
establishing that the relative percent difference (%RPD) between the 
original sample results and the duplicate/triplicate sample results falls 
within an acceptable range.  These tests were performed on laboratory 
duplicates and blind field duplicates (including a triplicate sample sent to 
ALS for analysis of the same analytical suite).   

The results of the laboratory QA/QC review are summarised as follows: 

• all samples were intact and within recommended temperature ranges when 
received by the laboratories;  

• all samples were analysed within the recommended holding times for each 
analyte; 

• concentrations reported for laboratory method blanks were below the 
laboratory detection limits for all samples and are therefore considered to 
be acceptable; 

• laboratory matrix spike percent recovery results were found to be within 
the expected control limits of 70% to 130%; 

• laboratory recoveries of surrogate compounds added to water samples, as 
reported in the final certificates of analysis, were within USEPA 
documented limits and considered acceptable; 

• the laboratory duplicate samples were within recommended ranges of less 
than 50% of the %RPD if the sample results are greater than 10 times the 
Estimated Quantification Limit (EQL), or less than 100% of the %RPD if the 
sample results are less than 10 times EQL; 

• field duplicate and triplicate samples were within the recommended ranges 
outlined above.  The QA/QC summary of this review is provided in Table 4 
of Annex D and in the laboratory reports (Annex F). 

Based on the assessment of field and laboratory QA/QC data, the field 
investigation procedures and reported analytical results are considered to 
have produced valid and representative concentrations of the analytes tested. 
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4.4 GROUNDWATER FLOW DIRECTION 

Figure 2 of Annex A presents the interpreted groundwater flow directions 
within the quarry and the wetland.   

Shallow groundwater elevations within the wetland are significantly higher 
than groundwater elevations within the quarry and suggest that groundwater 
has a potential to flow from the wetland into the pit.  However observations of 
the geology within the quarry and the local area coupled with a review the 
results of pumping tests indicate that this potential is likely to be significantly 
lower than initially anticipated by  Golders (1993). 

Groundwater flow direction beneath the quarry is generally not well defined 
due to the distribution of wells within the pit, as they are concentrated at the 
western end.  However, based on the groundwater elevation measurements 
made to date and observations made during ERMs site investigations 
groundwater within the quarry is considered likely to flow toward the south 
west toward the wetland. 

4.5 AQUIFER TESTING 

Annex H provides the groundwater elevations recorded during the pumping 
tests at each well.  The data presented are summarised as follows: 

• the MW01 pumping rates approximated 0.2 L/s, which was significantly 
higher than the rate for the pumping test completed at MW03 (0.03 L/s).  
The higher pumping rate generated a deeper cone of groundwater 
depression than at MW03, with a drawdown response recorded in MW03 
and MW04.  The data logger in MW03 was found after testing to be faulty 
and manual readings were consequently used to evaluate the drawdown 
response.  The drawdown response within MW03 and MW04 suggest that 
the geology beneath the quarry is hydraulically connected; 

• during the MW01 pumping test, the drawdown response within MW03 
and MW04 was only slightly less than the response recorded in MW02, 
despite being at a much greater distance from MW01.  Normally, 
drawdown decreases with increasing distance from the pumped well.  The 
similarity in drawdown responses in MW02 and MW03 and MW04 
suggests that either: 

• the cone of groundwater depression encountered a lower permeability 
zone (which would tend to increase the drawdown response); or: 

• the distribution of drawdown around the pumping well (MW01) is 
complicated by the fact that the aquifer is inclined and that the 
monitoring wells partially penetrate the aquifer to varying extent; and 

• no pumping induced response was recorded within MW05 and MW06 
during any of the pumping tests.  This is understandable given that the 
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wells are screened within the shallow wetland aquifer and the wetland 
water body, would will be expected to act as a recharge boundary and 
reduce the drawdown response.  However given that there was a response 
in MW03 and MW04 during the MW01 pumping test, it is likely that the 
drawdown cone would have extended to the edge or below the wetland 
during this test. Although no definitive conclusion can be drawn from the 
well response this observation does provide further evidence indicating 
that there is limited connectivity between the wetland and the regional 
groundwater aquifer below the quarry. 

Table 5 of Annex D presents the calculated hydraulic parameters for the 
pumping tests completed and Annex I presents data analysis plots for 
establishing the hydraulic parameters.  The data are summarised as follows: 

• the hydraulic conductivities (K) calculated using the MW01 pumping test 
data ranges between 14 and 28.9 m/day with an average of 20 m/day.  
This is considered to be high for interstitial flow through the siltstone 
matrix suggesting the presence of fracture dominated flow within the 
siltstone unit.  It is also greater than the estimated 0.1 m/day reported in 
Golders (1993); 

• the K’s estimated from the MW03 pumping test range between 
0.016 m/day (at MW03) to 0.34 m/day (at MW04) with an average of 
0.225 m/day.  The range in calculated K values between MW03 and MW04 
indicates variability in aquifer properties over relatively small distances.  
These results more closely approximate the 0.1 m/day value reported in 
Golders (1993) and is considered to be typical of the conglomerate beds 
comprising the bulk of the formation exposed in the quarry; 

• the storativity (S) calculated using data for the MW01 pumping test ranges 
between 0.000551 (MW04 data) and 0.0015 (MW02 data).  The range 
calculated approximates the range reported in Golders (1993) of 0.0002 to 
0.001.  The variability in the result is attributed to variability in the 
subsurface geology, with much greater storage in the highly fractured and 
jointed zone near MW01 and MW02;  

• the S calculated using the MW03 pumping test data approximates 0.000471 
(using MW04 data).  The value for S indicates that the aquifer is confined to 
semi-confined; and 

• the average aquifer transmissivity, T derived from the MW03  pump test is 
6.57 m2/d (T = 6.376 m2/d [THEIS drawdown, MW04] AND  6.765 
M2/DAY [THEIS recovery, MW04]). 

4.6 ESTIMATED PIT SEEPAGE 

Seepage into the pits will be associated with two processes, which include: 
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• seepage from the surrounding geology as it is de-watered (i.e. loss of 
groundwater from storage) during pit deepening.  The primary factors 
controlling this will be the change in storage of the aquifer.  The rate of this 
seepage will be a function of how quickly the quarry is excavated.  Given 
that the quarry deepening is likely to be gradual, the contribution to pit 
seepage via storage release is likely to be negligible; and, 

• seepage into the pit associated with the equilibrated groundwater table 
surrounding the pit.  The primary factor determining the rate of this flux is 
the hydraulic conductivity of the surrounding geology.  The estimated 
seepage into the pit via this process is outlined below. 

Based on the hydraulic conductivity calculated at the site, the current seepage 
into the pits can be conservatively estimated using Darcy’s law which states 
that: 

kiAQ =   equation 1 (Weight et al, 2001). 

Where: 

Q = seepage discharge rate (m3/day) 
k = hydraulic conductivity (m/day).  
i = the hydraulic gradient (dimensionless)  
 

As k is derived from the aquifer transmissivity, T divided by the saturated 
aquifer thickness, b, equation (1) may also be written: 

TiwbwxibTQ ==   equation 2 

Where: 

T = transmissivity (m2/d) 
w = cross-section width of the groundwater flow zone (m)  
b =  saturated aquifer thickness (m)  
 

Given that the quarry pond is in hydraulic contact with the aquifer, the 
hydraulic gradient between the pond and monitoring well MW01 is given by 
the height difference, dh, divided by the distance, dl.   Groundwater 
elevations are -7.699 mAHD at MW01 and -13.000 mAHD in the quarry pond/ 
sump.  The hydraulic gradient, i is therefore: 

mm
dl
dhi /076.0

70
000.13699.7

=
+−

==  

The groundwater seepage rate, Q can then be calculated using equation (2) as 
follows: 
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)/2(/200400076.057.6 3 sLdmxxTiwQ ≈==  

Where: 

w = 400 m (width of aquifer exposed by the existing quarry faces)  

Based on the results of the most recent well recovery data the calculated 
seepage rate of approximately 200 m3/d (2 L/s) confirms the field observation 
of < 2 L/s and is similar to the original Golder’s estimate of approximately 120 
m3 / d (refer Section 4.2.2). 

4.7 SEEPAGE RATE DUE TO QUARRY DEEPENING 

As the quarry is gradually deepened, it expected that seepage rates will rise as 
the head difference between the wetland and the quarry floor increases.  In 
order to estimate the increased seepage flux, the groundwater elevation at the 
boundary of the pit and the wetland must be determined.  Extrapolation of the 
hydraulic gradient between monitoring well MW01 and the quarry pond in 
Section 4.6 above gives a groundwater elevation, Hgw beneath the wetland of: 

( ) ( ) mAHDxixhH MWgw 66.440076.0699.74001 −=+−=+=  

The increased hydraulic gradient, i is then: 

mmi /221.0
110

000.2966.4
=

+−
=  

If the final quarry floor has an elevation of -29.000 mAHD, the increased 
seepage flux, Q is therefore: 

)/7(/580400221.057.6 3 sLdmxxTiwQ ≈==  

The above estimate is an approximation and assumes that no additional 
drawdown occurs further to the west toward the wetland as the quarry is 
deepened.  Given the indicated level of hydraulic disconnection between the 
wetland and the quarry identified from historical observations and the field 
investigations discussed above, the estimate is considered valid.  However, as 
it is unlikely that no drawdown at all will occur further to the west the 
calculated seepage flow of 580 m3/d could be exceeded and therefore the 
estimate should be considered as a likely best case scenario. 

More precise estimates and models, of estimated seepage flows could be 
established using additional data obtained from further investigation.  Deep 
monitoring wells drilled at the eastern edge of the wetland adjacent to the 
quarry high wall (i.e deepening either MW5 or MW6 to a target depth of -29m 
AHD, or 35m depth) would enable groundwater elevations beneath the 
wetland to be tracked and seepage estimates revised with a greater degree of 
certainty. 

The estimated current groundwater influx to the pit from the groundwater 
zone to the west (120 m3/day) is relatively insignificant compared with the 
estimated baseline water budget surplus in the wetland.  The estimated 
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potential future flux to the pit may increase to 580 m3/day.  The magnitude of 
the impact will depend largely on how efficiently the control of seepage is 
managed within the quarry and whether the proposed quarry deepening 
intersects unknown zones of high permeability within the quarry strata.  
Whilst the most recent works have indicated that interception of zones of high 
permeability is unlikely to occur as long as the proposed quarry plan is 
adhered to, given the relatively limited amount of data available such an 
eventuality cannot be completely discounted. 

4.8 CONCEPTUAL SITE MODEL 

Based on the findings of the investigation an updated conceptual model has 
been developed for the site, which is presented in Figure 6 of Annex A. The 
figure presents the following key data: 

• flow into the current quarry appears to be low as indicated by low flows 
around the perimeter drain; 

• flow appears to be from localised seepage in zones of increased 
fracturing/jointing and potentially from the base of the pit walls; 

• there is a higher permeability zone on the western wall of the quarry 
within a highly fractured and jointed siltstone which is where the increased 
seepage currently occurs, but the main contribution to groundwater 
inflows to the pit is considered to be derived from the conglomerate 
formation, which comprises the aquifer penetrated by the quarry.  It is 
understood that the quarry plan has been developed to ensure that no 
intersection of the high permeability zone occurs as a result of the proposed 
quarrying operations. ;  

• the current conceptual understanding suggests that groundwater flows 
from beneath the wetland to the quarry, however, the potential for 
hydraulic decoupling of water between the wetland and quarry is currently 
not well delineated.  Decoupling could be responsible for the lower flows 
observed into the current quarry; 

• there are elevated concentrations of metals, particularly copper and zinc, 
and nitrates in groundwater and surface water in the quarry, however the 
concentrations are highly variable; and, 

• current seepage into the quarry represents a small volume relative to the 
overall water budget surplus within the wetland.  The proposed future 
volumes are estimated to remain below the overall water budget surplus 
within the wetland.  However some potential remains for seepage to 
represent significant volumes relative to the wetland water budget surplus.  
The majority of this estimated high volume seepage is associated with the 
potential intersection of zones of highly fractured siltstone and mudstone 
on the western edge of the quarry.  With this in mind these zones have 
been quarantined from disturbance in the proposed quarry plan. 
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5 IMPACT ASSESSMENT AND PROPOSED MITIGATION MEASURES 

5.1 GROUNDWATER CHEMISTRY 

The current investigation data suggest that there is potential for some metals 
in water within the quarry to exceed adopted site freshwater guidance levels 
and background concentrations within the wetland water.  Concentrations of 
nitrate have also been shown to exceed adopted site guidance levels from 
some samples obtained within the quarry.  

A review of the results collected to date and water characterisation analysis 
indicate that the concentrations of metals detected within the quarry water is 
likely to be representative of background levels within the regional aquifer. 
Despite elevated concentrations of some metals and nitrate in water samples 
collected from the quarry relative to the wetland and the adopted site 
guidance levels (ANZECC 2000 95% Protection Trigger Values), current visual 
observations of the vegetation around the quarry pond discharge point to the 
wetland indicate that the vegetation is not stressed by the discharges which 
have occurred to date.  

Reviewing the current groundwater chemistry data shows that groundwater 
concentrations of metals and nitrate are variable within the water samples 
from the quarry.  Further assessment of these waters, including continued 
monitoring of water quality within the quarry and the wetland, would better 
establish the overall concentrations potentially present in discharge water in 
relation to the regional background concentrations and the wetland waters.  A 
more robust and comprehensive data set would also assist in determining the 
overall concentrations relative to background concentrations and allow the 
development of a more relevant site specific threshold criteria. 

Based on this assessment it is not considered that discharge of the quarry 
water into the wetland is likely to have significant adverse effects on the 
current quality of the water within the wetland. As a result no specific 
mitigation measures are recommended at this time, prior to discharging of 
quarry water to the wetland.  However as the volume of quarry water 
discharge is anticipated to be required increase during the proposed quarry 
deepening works, consideration should be given to appropriate management 
of discharge including the rates and times most appropriate.  Using current 
mining strategies as a precedent serves as a guide to appropriate discharge 
management strategies and suggests that when possible maximum discharges 
to the wetland should be timed to coincide with significant rainfall events. 
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5.2 GROUNDWATER SEEPAGE 

Analytical equations have been used to estimate potential seepage from 
groundwater into the proposed new pit.  The results suggests that if high 
conductivity zones are not intersected during quarry development the 
volumes of seepage into the pit may increase from 120  m3/day to 
approximately 580 m3/day.  This is lower than the estimated minimum water 
budget surplus of the wetland, of approximately 1,850 m3/day.  Whilst the 
findings of this investigation are that the hydraulic connectivity between the 
quarry and wetland is limited it cannot be entirely discounted that some 
seepage from the shallow wetland aquifer to the quarry may occur.  However 
given that the water budget surplus of the wetland is considerably greater 
than the anticipated seepage rates into the quarry and provided water is 
discharged concurrently into the wetland, and is of a suitable quality, the 
impacts of quarry seepage on the wetland water levels are likely to be 
minimal. 

While the current proposal is to discharge quarry seepage water into the 
wetland at a rate that is concurrent with seepage, limited potential exists for 
the water flow regime within the wetland to change..  However as seepage 
volumes from any higher permeability zones would have an adverse impact 
on quarrying operations, and avoidance of such zones encountered in the 
western wall should be managed.  Therefore it is recommended that the 
quarry operator adopt a staged approach to quarrying and implement an 
adequate monitoring strategy to assess ongoing seepage rates.  If recorded 
seepage rates increase to a volume approaching the estimated minimum water 
budget surplus, of approximately 1,850 m3/day, for the wetland during dry 
months, appropriate mitigation measures such as a drilling and grouting 
program should be implemented to target zones of higher permeability and 
reduce potential seepage rates.  Reassessment of the viability of the proposed 
quarry plan would be dependent on the success of such mitigation measures 
to ensure that quarry operations can be continued while the water budget of 
the wetland is maintained. 
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6 CONCLUSIONS 

The main aims of this investigation were to: 

• characterise the potential hydraulic connection between the wetland and 
the quarry; 

• estimate the potential flux of groundwater between the wetland and the 
quarry; 

• estimate the potential pumping rates required to dewater the quarry 
during operation; and 

• establish the chemistry of water flowing into the quarry and therefore its 
suitability for discharging back into the wetland. 

The key findings of the investigation that serve to quantify the issues 
identified in the objectives are detailed below: 

• Based on the findings of field monitoring and pumping tests undertaken 
to date in monitoring wells installed within the existing quarry floor and 
adjacent to the edge of the wetland, the potential  hydraulic connection 
between the wetland and the quarry can be separated into two parts.  The 
connection between the highly fractured siltstone zone at the western end 
of the quarry and the connection between the massive conglomerate 
aquifer, representing most of the strata within the confines of the quarry 
and the wetland.  The highly fractured siltstone zone is characterised by 
high permeability and recharge rates whereas the conglomerate aquifer is 
typically characterised by lower permeability.  Provided that the quarry 
design is not significantly altered from that proposed it is considered that 
the potential for interception of the quarry with the highly fractured zone 
is limited.  Therefore, the potential hydraulic connection between the 
wetland and the quarry is considered to be low. 

• Providing that the highly fractured siltstone zone identified at the western 
end of the quarry is not intercepted the potential flux between the wetland 
and the quarry is considered to remain low.  Calculations indicate that a 
positive excess water balance can be maintained within the wetland 
during the proposed quarrying operations. 

• It is estimated that pumping rates of between 120 – 580 m3/day will be 
required to be discharged from the quarry in order to successfully dewater 
the quarry during operations. 
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• Characterisation of the water chemistry) indicates that the waters within 
the quarry pond, the conglomerate aquifer, and the wetland waters are 
from the same source.  As a result it is considered that the concentrations 
of metals detected with the quarry waters are representative of 
background concentrations with the regional aquifer and are not the result 
of current quarrying operations.  Although the wetland waters and quarry 
waters are characterised as being form the same source.  The high 
potential for both denitrification and the immobilisation of the some 
metals within the wetland sediments is considered to provide an added 
buffer to any differences currently detected between the wetland surface 
waters and the quarry waters proposed for discharge. 

Therefore it is considered that an increase in discharge of water from the 
Grants Head quarry to the adjacent SEPP14 wetland resulting, from the 
dewatering required for the proposed deepening of the quarry, is unlikely to 
have a significant impact on the wetland in terms of the available water 
balance and the chemistry of the water. 
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BH01Hurd Haulage
0064571

Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

18/5/07
18/5/07

ADDRILL
Mark Griffith

Air Hammer
Monitoring Well

22
115

-
-
Backfill

2.8m (approx)

-

-
-
-

Andrew Morris
Stefan Charteris

Ground Surface
FILL
Gravels, red, soft, moist

Conglomerate BEDROCK
white to red, hard

No return

Gravelly CLAY
Yellow to brown, soft band
Conglomerate BEDROCK/GRAVEL
Hard, no return

Clayey GRAVEL/Weathered BEDROCK
Red to brown, soft
BEDROCK
Hard, no return

Gravelly CLAY
Red to Brown with white speckling on gravels

Conglomerate BEDROCK
Hard, no return

End of bore hole
Bore hole terminated at 22 m, collapsed to 12 m with 
drill rods caught for 5 hours within hole

No well installed

ID:Client:
Project No:
Project Name:
Site Name:
Site Address:

Drill Start Date:
Drill Finish Date:
Drill Co:
Driller:
Drill Method:
Hole Type:

Total Depth (m):
Hole Diam. / Width (mm):
Casing Type:
Casing Diam. (mm):
Surface Completion:
Water Strike:

Water Level (Final):
RL Ground:
RL Case:
East MGA:
North MGA:

Log By:
Checked By:

Page 1 of 1

ERM Australia Pty Ltd

Lithology

Sy
m

bo
l

W
ell

De
pt

h
(m

)
0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Re
co

ve
ry

Sa
m

pl
eT

yp
e

PP
T

(k
Pa

)

PI
D

(p
pm

)

Sample Details Remarks

NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 



BH02/MW01Hurd Haulage
0064571

Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

18/5/07
18/5/07

ADDRILL
Mark Griffith 

Air Hammer
Monitoring Well

22
115

uPVC
50mm
Concrete

8.5m (approx)

-

-6.965
484161
6503080

Andrew Morris
Stefan Charteris

Ground Surface
FILL
Gravels, red, soft, moist
Conglomerate BEDROCK
white to red, hard

Gravely CLAY/Weathered BEDROCK
Red, saturated
Conglomerate BEDROCK
yellow brown, little return

Gravelly CLAY
Red Brown little to no return

Conglomerate BEDROCK
Harder gravels no return (assumed conglomerate)

End of Log

Grading from yellow to white

Grading to red

Top of casing 
0.7m agl.
GW Level 

recorded 12/7/07

Water Strike 
recorded during 

drilling on 
18/5/07 (only 

approximate due 
to drilling 
method).
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 



BH03/MW02Hurd Haulage
0064571

Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

21/5/07
21/5/07

ADDRILL
Mark Griffith 

Air Hammer
Monitoring Well

17
115

uPVC
50
Backfill

3.0m (approx)

-

-6.83
484161
6503086

Andrew Morris
Stefan Charteris

Ground Surface
FILL
Gravels, red, soft, moist

Conglomerate BEDROCK
white to red, hard

Gravely CLAY/Weathered BEDROCK
No return, due to groundwater interference

End of bore hole
Bore hole terminated at 16.2 m due to hole collapse

Top of casing 
0.73 agl

GW Level 
recorded 12/7/07

Water strike 
recorded during 

drilling on 
21/5/07 (only 

approximate due 
to drilling method)
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 



BH04/MW03Hurd Haulage
0064571

Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

21/5/07
21/5/07

ADDRILL
Mark Griffith

Air Hammer
Monitoring Well

21.5
115

uPVC
50
Backfill

3.0m (approx)

-
6.7

-6.452
484192
6503129

Andrew Morris
Stefan Charteris

Ground Surface
FILL
Gravels, red, soft, moist
Conglomerate BEDROCK
white to grey, hard

Weathered BEDROCK
driling notably easier for rig 
Conglomerate BEDROCK
Brown to grey

Weathered BEDROCK
brown, driling notably easier for rig 

Conglomerate BEDROCK
Brown to white 

End of bore hole
Bore hole terminated at 21.5 m due limit of drill rig

Top of casing 
0.53m agl.

GW Level 
recorded 12/7/07

Water strike 
recorded during 

drilling on 
21/5/07 (only 

approximate due 
to drilling method)
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 
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Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

21/5/07
21/5/07

ADDRILL
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Air Hammer
Monitoring Well

21.5
115

uPVC
50
Backfill

3.0m (approx)

-
6.7

-6.323
484200
6503131

Andrew Morris
Stefan Charteris

Ground Surface
FILL
Gravels, red, soft, moist
Conglomerate BEDROCK
white to grey, dry

Conglomerate BEDROCK
Brown to grey, dry

Conglomerate BEDROCK
light grey, dry

End of Log
Borehole terminated at 22.4m due to limitations of the 
drill rig

Top of casing 
0.56m agl.

GW Level 
recorded 12/7/07

Water Strike 
recorded during 
drilling 21/5/07 

(only 
approximate due 
to drilling method)
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Drill Finish Date:
Drill Co:
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Drill Method:
Hole Type:

Total Depth (m):
Hole Diam. / Width (mm):
Casing Type:
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Surface Completion:
Water Strike:

Water Level (Final):
RL Ground:
RL Case:
East MGA:
North MGA:
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Checked By:
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 



BH06/MW05Hurd Haulage
0064571

Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

12/6/07
12/6/07

Camden Haven Excavations

Backhoe Excavator
Monitoring Well

2.5
300mm bucket

uPVC
50
Backfill

0.3m

Andrew Morris
Stefan Charteris

Ground Surface
Silty CLAY
dark brown to black, ,soft, high plasticity

Clayey SAND
yellowish brown, very loose.

Clayey SAND
dark brown, very loose.

End of Log

Borehole terminated at 2.5m due to limitations of 
drilling equipment.

Water strike 
recorded during 

excavation 
on12/6/07

Water level 
recorded 12/7/07

ID:Client:
Project No:
Project Name:
Site Name:
Site Address:

Drill Start Date:
Drill Finish Date:
Drill Co:
Driller:
Drill Method:
Hole Type:

Total Depth (m):
Hole Diam. / Width (mm):
Casing Type:
Casing Diam. (mm):
Surface Completion:
Water Strike:

Water Level (Final):
RL Ground:
RL Case: 5.599
East MGA: 484120
North MGA: 6503080

Log By:
Checked By:
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 



BH07/MW06Hurd Haulage
0064571

Hydrological Assessment
Grants Head Quarry

Bonny Hills, NSW

12/6/07
12/6/07

Camden Haven Excavations

Backhoe Excavator
Monitoring Well

2.5
300

uPVC
50
Backfill

0.3m

Andrew Morris
Stefan Charteris

Ground Surface
Silty CLAY
dark brown to dark grey with orange mottling, very 
moist to saturated, soft.

Silty SAND
yellowish brown

End of Log

Borehole terminated at 2.5m due to limitation of drilling 
equipment

Water strike 
recorded during 
drilling 12/6/07

Water level 
recorded 12/7/07

ID:Client:
Project No:
Project Name:
Site Name:
Site Address:

Drill Start Date:
Drill Finish Date:
Drill Co:
Driller:
Drill Method:
Hole Type:

Total Depth (m):
Hole Diam. / Width (mm):
Casing Type:
Casing Diam. (mm):
Surface Completion:
Water Strike:

Water Level (Final):
RL Ground:
RL Case: 5.479
East MGA: 484166
North MGA: 6503159

Log By:
Checked By:
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Annex D TABLE 1: Monitoring Well Location Details
Grants Head Quarry, Grants Head, NSW

Sample 
ID

Top of 
Casing 

Top of 
casing Easting Northing Well 

Depth
m AHD m AGS m MGA m MGA m BGS

MW01 -6.965 0.700 484161.6 6503080.2 21.87
MW02 -6.83 0.730 484161.6 6503085.6 16.95
MW03 -6.452 0.530 484191.9 6503128.7 21.45
MW04 -6.323 0.560 484200.3 6503130.7 22.68
MW05 5.599 NR 484119.7 6503079.7 3.23
MW06 5.479 NR 484165.6 6503159.3 3.23
MW07 -7.000 NR 484187 6503077 6.5
MW08 -7.050 NR 484179 6503069 10
MW09 -7.200 NR 484200 6503074 11
MW10 -7.250 NR 484204 6503068 20

Notes
m MGA Metres relative to Map Grid Australia Co-ordinates System
m AGS Metres above ground surface
m AHD Metres above to Australian Height Datum
NR Not recorded
Reduced Levels of wells MW07 - MW10 estimated based on relative measurement 

 0064571 Hydrogeological Investigation Grants Head Quarry
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Annex D Table 2: Laboratory Results
Grants Head Quarry, Grants Head, NSW

Field_ID Dup-01 Dup02 MW1 MW01 MW2 MW02 MW3 MW03 MW4 MW04 MW5 MW05 MW6 MW06 MW07 MW08 MW09 MW10 SW1-Quarry SW2-Wetland SW03 SW04
Sample Date 
& Time

12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 11/03/2008 11/03/2008 11/03/2008 11/03/2008 12/07/2007 12/07/2007 21/02/2008 21/02/2008

Guidance Levels
Analyte Units EQL ANZECC 

2000 95%
TDS mg/L 1 235 420 400 430 240 330 360 240 240 250 220 220 235 245 270 290 300 240 155 160  -  - 
TSS mg/L 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 1 9 4 3

Inorganics
Bicarbonate mg/L 5 <5 <5 <5 <5 <5 <5 6 <5 <5 <5 18 23 27 44 8 11 13 18 <5 6 <5 8
Calcium mg/L 0.1 3.4 12 11.2 11.7 4.6 6.4 5.8 2.4 3.4 3.1 2.8 1.5 3.6 6.2 6.7 8.4 2 4.6 2.6 4 3.4 2.8
Carbonate mg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Chloride mg/L 1 98 102 68 102 52 89 132 105 100 113 87 83 89 97 100 113 126 145 58 64 54 56
Fluoride mg/L 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Magnesium mg/L 0.1 7.2 26.5 26.9 25.9 12.2 13.8 7.1 6.4 7.1 7.6 5.9 4.7 5.6 5.9 5.6 5.6 4 8 4.4 4.5 4.6 4.4
Nitrate (as N) mg/L 0.01 0.7 0.45 0.56 0.46 0.55 1.29 2.8 1.61 1.01 0.43 1.42 <0.01 <0.05 <0.01 <0.05 0.02 <0.01 0.04 <0.01 1.2 0.01 1.6 <0.01
Nitrite (as N) mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.17 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01
Potassium mg/L 0.1 2 3.8 2.8 3.7 1.8 2.8 2.4 2 1.9 2 0.6 0.5 0.9 0.8 2.5 2.3 4 1.9 1.2 2.6 1.4 1.8
Sodium mg/L 0.1 58.4 68 56.8 66.2 38.5 53.7 68.1 54 55.4 54.7 49.6 45.4 54.1 57.3 61.2 61.7 65.1 69.8 36.9 40.8 34.9 34.1
Sulphate mg/L 2 16 133 182 136 68 62 8 16 17 15 7 3 8 10 30 34 14 13 14 6 16 4

Metals
Arsenic (Filtered) mg/L 0.001 0.024 0.002 <0.001 0.001 0.001 <0.001 <0.001 0.002 <0.001 0.002 <0.001 0.001 <0.001 0.002 0.002 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cadmium (Filtered) mg/L 0.0001 0.0002 0.0001 0.0005 0.0003 0.0005 0.0002 0.0005 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001
Chromium (total) (Filtered) mg/L 0.001 <0.001 0.002 <0.001 0.002 <0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001 0.002 <0.001 0.003 0.001 0.002 0.002 0.002 <0.001 <0.001 <0.001 0.003
Copper (Filtered) mg/L 0.001 0.0014 0.046 0.076 0.101 0.071 0.012 0.027 0.03 0.043 0.047 0.018 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.058 0.002 0.027 0.005
Lead (Filtered) mg/L 0.001 0.0034 0.003 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.001 0.003 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.095 <0.001 <0.001 <0.001 <0.001
Mercury (Filtered) mg/L 0.0001 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0002
Nickel (Filtered) mg/L 0.001 0.011 0.011 0.031 0.025 0.029 0.011 0.014 0.026 0.004 0.01 0.003 <0.001 <0.001 0.001 <0.001 0.015 0.02 0.009 0.01 0.003 0.001 0.003 0.001
Zinc (Filtered) mg/L 0.005 0.008 0.027 0.226 0.156 0.22 0.064 0.122 0.157 0.022 0.026 0.014 <0.005 0.006 <0.005 0.007 0.017 0.021 0.03 0.043 0.021 0.024 0.017 0.037
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Annex D Table 3 Adopted Criteria vs Results
Grants Head Quarry, Grands Head, NSW

Field_ID MW5 MW05 MW6 MW06 SW2-Wetland SW04 MW3 MW03 MW4 MW04 MW07 MW08 MW09 MW10 SW1-Quarry SW03 Quarry Water
Sample Date 

& Time
12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 12/07/2007 21/02/2008 11/03/2008 11/03/2008 11/03/2008 11/03/2008 12/07/2007 21/02/2008

Guidance 
Levels

Wetland Results (Surface and Shallow Aquifer) Mean Results

Analyte Units EQL ANZECC 
2000 95%

Nitrate (as N) mg/L 0.01 0.7 0.005 0.005 0.005 0.005 0.01 0.005 1.61 1.01 0.43 1.42 0.02 0.005 0.04 0.005 1.2 1.6 0.663

Metals
Arsenic (Filtered) mg/L 0.001 0.024 0.001 0.0005 0.002 0.002 0.0005 0.0005 0.002 0.0005 0.002 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0006
Cadmium (Filtered) mg/L 0.0001 0.0002 0.00005 0.0002 0.00005 0.00005 0.00005 0.0001 0.00005 0.00005 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Chromium (total) (Filtered) mg/L 0.001 0.001 0.0005 0.002 0.0005 0.003 0.0005 0.003 0.0005 0.001 0.0005 0.001 0.001 0.002 0.002 0.002 0.0005 0.0005 0.0011
Copper (Filtered) mg/L 0.001 0.0014 0.0005 0.0005 0.0005 0.0005 0.002 0.005 0.03 0.043 0.047 0.018 0.0005 0.0005 0.0005 0.003 0.058 0.027 0.0132
Lead (Filtered) mg/L 0.001 0.0034 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.003 0.001 0.0005 0.0005 0.0005 0.095 0.0005 0.0005 0.0111
Mercury (Filtered) mg/L 0.0001 0.0006 0.00005 0.00005 0.00005 0.00005 0.0001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Nickel (Filtered) mg/L 0.001 0.011 0.0005 0.0005 0.001 0.0005 0.001 0.001 0.026 0.004 0.01 0.003 0.015 0.02 0.009 0.01 0.003 0.003 0.009
Zinc (Filtered) mg/L 0.005 0.008 0.0025 0.006 0.0025 0.007 0.024 0.037 0.157 0.022 0.026 0.014 0.017 0.021 0.03 0.043 0.021 0.017 0.023

Notes:
Results shown in bold text exceed ANZECC 2000 Table 3.4.1; Freshwater Trigger Values for the Protection of 95% Species
Results shown in grey font were non-detect and have been reported as 0.5 the EQL value for the purposes of calculations

`

Quarry Results (Conglomerate Aquifer and Surface Water)
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Annex D TABLE 4:  QA/QC results
Grants Head Quarry, Grants Head, NSW

Analyte Units EQL MW4 Dup-01 %RPD1 Trip-01 %RPD2 MW1 Dup-01 %RPD 3
Date 12/07/2007 12/07/2007 12/07/2007 12/07/2007 12/07/2007 21/02/2008 21/02/2008 21/02/2008
TDS mg/L 1 240 235 2 440 61 430 420 2
TSS mg/L 1  -  -  -  -  - 

Inorganics
Bicarbonate mg/L 5 <5 <5 - <5 <5  - 
Calcium mg/L 0.1 3.4 3.4 0 3 13 11.7 12 3
Carbonate mg/L 5 <5 <5 - <5 <5  - 
Chloride mg/L 1 100 98 2 102 102 0
Fluoride mg/L 0.1 <0.1 <0.1 - <0.1 <0.1  - 
Magnesium mg/L 0.1 7.1 7.2 1 8 11 25.9 26.5 2
Nitrate (as N) mg/L 0.01 0.43 0.45 5 0.55 0.56 2
Nitrite (as N) mg/L 0.01 0.01 <0.01 - <0.01 <0.01  - 
Potassium mg/L 0.1 1.9 2 5 2 0 3.7 3.8 3
Sodium mg/L 0.1 55.4 58.4 5 50 16 66.2 68 3
Sulphate mg/L 2 17 16 6 16 0 136 133 2

Metals
Arsenic (Filtered) mg/L 0.001 0.002 0.002 0 0.001 67 0.001 <0.001  - 
Cadmium (Filtered) mg/L 0.0001 0.0002 0.0001 67 0.0002 67 0.0005 0.0005 0
Chromium (total) (Filtered) mg/L 0.001 <0.001 <0.001 - <0.001 - 0.002 0.002 0
Copper (Filtered) mg/L 0.001 0.047 0.046 2 0.044 4 0.071 0.076 7
Lead (Filtered) mg/L 0.001 0.003 0.003 0 0.002 40 <0.001 <0.001  - 
Mercury (Filtered) mg/L 0.0001 <0.0001 <0.0001 - <0.0001 <0.0001  - 
Nickel (Filtered) mg/L 0.001 0.01 0.011 10 0.01 10 0.029 0.031 7
Zinc (Filtered) mg/L 0.005 0.026 0.027 4 0.025 8 0.22 0.226 3

Notes
1. %RPD between the primary sample MW4 and Dup-01. 
2. %RPD between the primary sample MW4 and Trip-01. 
3. %RPD between primary sample MW1 and Dup-01 (21/2/2008)
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Annex E TABLE 5: Calculated Hydraulic Parameters
Grants Head Quarry, Grants Head, NSW

Hydraulic Conductivity

Methodology MW1 MW2 MW3 MW4 MW3 MW4
Theis Drawdown 18.4 14 14 0.32
Theis Recovery 28.9 28.9 16.9 16.9 0.016 0.34
Units = m/day

Storativity
MW 3 

Pumping 
test

Methodology MW2 MW3 MW4 MW4
Theis Drawdown 1.55E-03 5.51E-04 5.51E-04 4.71E-04
Units are dimensionless

MW1 Pumping test MW 3 Pumping test

MW 1 Pumping test

 0064571 Hydrogeological Investigation Grants Head Quarry
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Annex E TABLE 1: Groundwater Elevations and Field Chemical Parameters
Grants Head Quarry, Grants Head, NSW

Sample ID Date of 
Sampling

Top of 
Casing (toc)

Depth to 
Water

Groundwater 
Elevation Temperature Dissolved 

Oxygen Conductivity pH Redox 
Potential

m AHD m btoc m AHD oCelsius ppm μS/cm mV
MW1 12/07/2007 -6.965 1.415 -8.380 11.3 1.9 566 4.91 210
MW1 21/02/2008 -6.965 1.610 -8.575 20.9 - 510 4.5 -
MW2 12/07/2007 -6.83 1.525 -8.355 8.5 8.74 350 4.21 202
MW2 21/02/2008 -6.83 1.729 -8.559 23.6 - 370 3.89 -
MW3 12/07/2007 -6.452 1.763 -8.215 10.6 0.43 417 4.74 191
MW3 21/02/2008 -6.452 1.934 -8.386 21.5 - 290 3.54 -
MW4 12/07/2007 -6.323 1.842 -8.165 9.8 2.03 325 4.77 192
MW4 21/02/2008 -6.323 2.102 -8.425 21.5 - 320 3.55 -
MW5 12/07/2007 5.599 0.874 4.725 6.9 5.16 333 4.95 -27
MW5 21/02/2008 5.599 0.897 4.702 20.9 - 240 4.87 -
MW6 12/07/2007 5.479 0.675 4.804 7.9 0.16 365 5.1 23
MW6 21/02/2008 5.479 0.675 4.804 22.9 - 360 5.06 -
MW7 21/02/2008 -7.00* 2.602 -9.602 23.8 4.72 689 5.52 114
MW8 21/02/2008 -7.05* 2.691 -9.741 22.6 5.03 634 5.47 117
MW9 21/02/2008 -7.20* 3.371 -10.571 22.6 4.65 729 5.6 96
MW10 21/02/2008 -7.25* 2.290 - 24.7 3.52 819 5.7 99
SW3 21/02/2008 - - - 28.5 - 200 4.82 -
SW4 21/02/2008 - - - 29.8 - 190 5.22 -

Quarry Pond 13/07/2007 - - - 6.1 9.97 244 4.27 200
Wetland 13/07/2007 - - - 2.3 7.21 274 6 164

Notes
m btoc Metres below top of casing
m AHD Metres above Australian Height Datum
ppm Parts per million
μS/cm Micro Siemens per centimetre
mV Millivolt
- Data not recorded
* Estimated RL based on reative measurement

0064571 Hydrogeological Investigation Grants Head Quarry
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Holding Times:

matrix spike:
lcs, crm, method:
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1 per analytical batch
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Data Quality Objective
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Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.
Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may 
extend holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 
Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.

Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

11%11%9 1 0 1Filtered metals (M7)1
11%11%9 1 0 1Filtered mercury3
11%11%9 1 0 1Chloride4
11%11%9 1 0 1Fluoride5
11%11%9 1 0 1Sulphate6
11%11%9 1 0 1Nitrate as N7
11%11%9 1 0 1Nitrite as N7
11%11%9 1 0 1Major cations9
11%11%9 1 0 1Alkalinity (CO3, HCO3, OH)11
0%0%2 0 0 0Suspended Solids (TSS)13
0%11%9 1 0 0Total Dissolved Solids (TDS)14

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate 
Site No. 13535., unless indicated below.
B. The following tests were conducted by Sydney Analytical Laboratories, NATA accreditation No.1884. :- 
TDS and TSS. Results issued 19/07/07.
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 0 : Date Issued 10/03/05

This document is issued in accordance with NATA's accreditation requirements. copyright 2000



Final

Certificate
of Analysis

Laboratory Report No: 032954

Client Name: 

Client Reference

Page:  1 of 14
plus cover page

Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07

16/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/07

100276

E022.1
Filtered metals (M7)
Method :

EQL
1 2 2 <1 1 1 2 <1 <1 2 2Arsenic

0.1 0.2 <0.1 0.2 0.3 <0.1 <0.1 <0.1 <0.1 0.1 <0.1Cadmium
1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1Chromium
1 47 30 12 101 <1 <1 58 2 46 <1Copper
1 10 26 11 25 <1 1 3 1 11 1Nickel
1 3 <1 <1 <1 <1 <1 <1 <1 3 <1Lead
5 26 157 64 156 <5 <5 21 24 27 6Zinc

Results expressed in ug/l unless otherwise specified
Comments: 

E022.1: Filtered HNO3 preserved sample directly analysed by ICP-MS.
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Client Reference
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 16/7/07 16/7/07 16/7/07

17/7/0717/7/0716/7/07--

mb

E022.1
Filtered metals (M7)
Method :

EQL
1 0% 100% 102% <1Arsenic

0.1 -- 107% 102% <0.1Cadmium
1 -- 105% 101% <1Chromium
1 -- 100% 96% <1Copper
1 0% 101% 101% <1Nickel
1 -- 113% 104% <1Lead
5 >18% 101% 98% <5Zinc

Results expressed in ug/l unless otherwise specified
Comments: 

E022.1: Filtered HNO3 preserved sample directly analysed by ICP-MS.
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Client Name: 

Client Reference

Page:  3 of 14
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07

16/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/07

100276

E026.1
Filtered mercury
Method :

EQL
0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1Mercury

Results expressed in ug/l unless otherwise specified
Comments: 

E026.1: Analysis by CV-ICP-MS or FIMS following BrCl pre-treatment.

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 16/7/07 16/7/07 16/7/07

16/7/0716/7/0716/7/07--

mb

E026.1
Filtered mercury
Method :

EQL
0.1 -- 94% 80% <0.1Mercury

Results expressed in ug/l unless otherwise specified
Comments: 

E026.1: Analysis by CV-ICP-MS or FIMS following BrCl pre-treatment.
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Client Reference
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07

18/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/07

100276

E033.1/E045.1/E047.1
Chloride
Method :

EQL
1 100 132 52 68 87 89 58 64 98 88Chloride

Results expressed in mg/l unless otherwise specified
Comments: 

E033.1/E045.1/E047.1: Determination by colour and/or by Ion Chromatography. Sample filtered through a 0.45um filter prior to analysis.

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 13/7/07 13/7/07 13/7/07

13/7/0713/7/0718/7/07--

mb

E033.1/E045.1/E047.1
Chloride
Method :

EQL
1 1% 104% 96% <1Chloride

Results expressed in mg/l unless otherwise specified
Comments: 

E033.1/E045.1/E047.1: Determination by colour and/or by Ion Chromatography. Sample filtered through a 0.45um filter prior to analysis.
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07

18/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/07

100276

E034.1/E045.1
Fluoride
Method :

EQL
0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1Fluoride

Results expressed in mg/l unless otherwise specified
Comments: 

E034.1/E045.1: Determined by FIA-Ion Selective Electrode and/or by Ion Chromatography. Samples filtered through a 0.45um filter prior to analysis.

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 13/7/07 13/7/07 13/7/07

13/7/0713/7/0718/7/07--

mb

E034.1/E045.1
Fluoride
Method :

EQL
0.1 -- 96% 98% <0.1Fluoride

Results expressed in mg/l unless otherwise specified
Comments: 

E034.1/E045.1: Determined by FIA-Ion Selective Electrode and/or by Ion Chromatography. Samples filtered through a 0.45um filter prior to analysis.
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07

18/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/07

100276

E042.1/E045.1/E056.1
Sulphate
Method :

EQL
2 17 8 68 182 7 8 14 6 16 9Sulphate

Results expressed in mg/l unless otherwise specified
Comments: 

E042.1/E045.1/E056.1: Determination by colour and/or by Ion Chromatography. Sample filtered through 0.45um prior to analysis.

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 13/7/07 13/7/07 13/7/07

13/7/0713/7/0718/7/07--

mb

E042.1/E045.1/E056.1
Sulphate
Method :

EQL
2 12% 103% 96% <2Sulphate

Results expressed in mg/l unless otherwise specified
Comments: 

E042.1/E045.1/E056.1: Determination by colour and/or by Ion Chromatography. Sample filtered through 0.45um prior to analysis.
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07

13/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/07

100276

E037.1/E051.1
Nitrite as N
Method :

EQL
0.01 0.01 0.17 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01NO2-N

E037.1/E051.1
Nitrate as N
Method :

EQL
0.01 0.43 1.61 1.29 0.46 <0.01 <0.01 1.20 0.01 0.45 <0.01NO3-N

Results expressed in mg/l unless otherwise specified
Comments: 

E037.1/E051.1: Nitrate determined by colour. Sample filtered through 0.45um prior to analysis.
E037.1/E051.1: Nitrite determined by colour. Sample filtered through 0.45um prior to analysis.
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 13/7/07 13/7/07 13/7/07

13/7/0713/7/0713/7/07--

mb

E037.1/E051.1
Nitrite as N
Method :

EQL
0.01 -- 102% 102% <0.01NO2-N

E037.1/E051.1
Nitrate as N
Method :

EQL
0.01 -- 102% 99% <0.01NO3-N

Results expressed in mg/l unless otherwise specified
Comments: 

E037.1/E051.1: Nitrate determined by colour. Sample filtered through 0.45um prior to analysis.
E037.1/E051.1: Nitrite determined by colour. Sample filtered through 0.45um prior to analysis.
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Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07

16/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/0716/7/07

100276

E020.1/E030.1
Major cations
Method :

EQL
0.1 3.4 5.8 4.6 11.2 2.8 3.6 2.6 4.0 3.4 3.7Calcium
0.1 7.1 7.1 12.2 26.9 5.9 5.6 4.4 4.5 7.2 6.0Magnesium
0.1 55.4 68.1 38.5 56.8 49.6 54.1 36.9 40.8 58.4 57.1Sodium
0.1 1.9 2.4 1.8 2.8 0.6 0.9 1.2 2.6 2.0 0.9Potassium

Results expressed in mg/l unless otherwise specified
Comments: 

E020.1/E030.1: Sample directly analysed by Flame AAS and/or ICP-OES.
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Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 032954

Client Name: 

Client Reference

Page:  10 of 14
plus cover page

Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 13/7/07 13/7/07 13/7/07

16/7/0716/7/0716/7/07--

mb

E020.1/E030.1
Major cations
Method :

EQL
0.1 3% 110% 97% <0.1Calcium
0.1 7% 113% 98% <0.1Magnesium
0.1 5% 98% 102% <0.1Sodium
0.1 0% 103% 101% <0.1Potassium

Results expressed in mg/l unless otherwise specified
Comments: 

E020.1/E030.1: Sample directly analysed by Flame AAS and/or ICP-OES.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 032954

Client Name: 

Client Reference

Page:  11 of 14
plus cover page

Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100278d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07 13/7/07

13/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/0713/7/07

100276

E035.1
Alkalinity (CO3, HCO3, OH)
Method :

EQL
5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5Carbonate
5 <5 6 <5 <5 18 27 <5 6 <5 27Bicarbonate
5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5Hydroxide

Results expressed in mg/l unless otherwise specified
Comments: 

E035.1: Determination by colour and/or by titration, followed by calculation. Results expressed as CaCO3.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 032954

Client Name: 

Client Reference

Page:  12 of 14
plus cover page

Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100278r 100275s lcs

QC QC QC QC

-- -- -- --
-- -- -- --
-- 13/7/07 13/7/07 13/7/07

13/7/0713/7/0713/7/07--

mb

E035.1
Alkalinity (CO3, HCO3, OH)
Method :

EQL
5 -- -- -- <5Carbonate
5 0% 91% 96% <5Bicarbonate
5 -- -- -- <5Hydroxide

Results expressed in mg/l unless otherwise specified
Comments: 

E035.1: Determination by colour and/or by titration, followed by calculation. Results expressed as CaCO3.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 032954

Client Name: 

Client Reference

Page:  13 of 14
plus cover page

Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07 
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited
E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100279 100280 mb

SW1-Quarr
y

SW2-Wetla
nd

QC

-- -- --
12/7/07 12/7/07 --
16/7/07 16/7/07 16/7/07

19/7/0719/7/0719/7/07
2540D

Suspended Solids (TSS)
Method :

EQL
1 1 9 <1Total suspended solids

Results expressed in mg/l unless otherwise specified
Comments: 

2540D: Gravimetric test.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 032954

Client Name: 

Client Reference

Page:  14 of 14
plus cover page

Contact Name: 
Grants Head Quarry 0064571

Date: 20/07/07
This report supercedes reports issued on:  N/A

ERM Australia Pty Limited

E

Andrew Morris

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272 100274 100275 100277 100278 100279 100280 100281 100272d

MW4 MW3 MW2 MW1 MW5 MW6 SW1-Quarr
y

SW2-Wetla
nd

Dup-01 QC

-- -- -- -- -- -- -- -- -- --
12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 12/7/07 --
16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07 16/7/07

18/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/0718/7/07

100276

APHA 2540C
Total Dissolved Solids (TDS)
Method :

EQL
1 240 360 240 400 220 235 155 160 235 245TDS

Results expressed in mg/l unless otherwise specified
Comments: 

APHA 2540C: Determined gravimetrically.

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

100272r mb

QC QC

-- --
-- --
-- 16/7/07

18/7/07--
APHA 2540C

Total Dissolved Solids (TDS)
Method :

EQL
1 2% <1TDS

Results expressed in mg/l unless otherwise specified
Comments: 

APHA 2540C: Determined gravimetrically.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 032954E

 4:57:22PMReport Time :
13/07/2007Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Number:

Sample Matrix:

Date Sampled (earliest date):

20/07/2007

ERM Australia Pty Limited

Grants Head Quarry

WATER

No surcharge applied (results by 6:30pm on 
due date)

032954

Project Number:

13/07/2007

Purchase Order:

Client Address: PO Box 5711
Port Macquarie  NSW 2444

02 6584 7155
02 6584 7160

Client Phone:
Client Fax:

Andrew Morris
andrew.morris@erm.comContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Jyothi LalReporting Contact:

3115
0064571

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: jyothi.lal@labmark.com.au

12/07/2007
Date Samples Received:
Date Sample Receipt Notice issued: 13/07/2007
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Jakleen El Galada
jakleen.galada@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Crushed ice .
Samples received chilled.
Security seals not used .
Sample container & chemical preservation suitable .

Comments: Samples sent to SAL for analysis of TSS and TDS. Sample Trip-01 forwarded to ALS Sydney.

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.
Analysis comments:

Subcontracted Analyses:
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 10: Date Issued 27/04/07.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au
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Notice (SRN) for 032954E

 4:57:22PMReport Time :
13/07/2007Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request.  Please  confirm that your COC
request  has  been  entered  correctly.  Due  to  THT  and  TAT  requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer
intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

100272 MW412/07
100274 MW312/07
100275 MW212/07
100276 MW112/07
100277 MW512/07

100278 MW612/07
100279 SW1-Quarry12/07
100280 SW2-Wetland12/07
100281 Dup-0112/07

Totals: 9 9 9 9 9 9 9 9 9 9 9 29

 Form QS0012, Rev 10: Date Issued 27/04/07.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au



Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 032954E

 4:57:22PMReport Time :
13/07/2007Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate
100272 12/07 MW4
100274 12/07 MW3
100275 12/07 MW2
100276 12/07 MW1
100277 12/07 MW5
100278 12/07 MW6
100279 12/07 SW1-Quarry
100280 12/07 SW2-Wetland
100281 12/07 Dup-01

Totals: 9

 Form QS0012, Rev 10: Date Issued 27/04/07.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au





Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 032954E

 4:57:22PMReport Time :
13/07/2007Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Number:

Sample Matrix:

Date Sampled (earliest date):

20/07/2007

ERM Australia Pty Limited

Grants Head Quarry

WATER

No surcharge applied (results by 6:30pm on 
due date)

032954

Project Number:

13/07/2007

Purchase Order:

Client Address: PO Box 5711
Port Macquarie  NSW 2444

02 6584 7155
02 6584 7160

Client Phone:
Client Fax:

Andrew Morris
andrew.morris@erm.comContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Jyothi LalReporting Contact:

3115
0064571

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: jyothi.lal@labmark.com.au

12/07/2007
Date Samples Received:
Date Sample Receipt Notice issued: 13/07/2007
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Jakleen El Galada
jakleen.galada@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Crushed ice .
Samples received chilled.
Security seals not used .
Sample container & chemical preservation suitable .

Comments: Samples sent to SAL for analysis of TSS and TDS. Sample Trip-01 forwarded to ALS Sydney.

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.
Analysis comments:

Subcontracted Analyses:
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 10: Date Issued 27/04/07.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request.  Please  confirm that your COC
request  has  been  entered  correctly.  Due  to  THT  and  TAT  requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer
intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

100272 MW412/07
100274 MW312/07
100275 MW212/07
100276 MW112/07
100277 MW512/07

100278 MW612/07
100279 SW1-Quarry12/07
100280 SW2-Wetland12/07
100281 Dup-0112/07

Totals: 9 9 9 9 9 9 9 9 9 9 9 29

 Form QS0012, Rev 10: Date Issued 27/04/07.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au
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13/07/2007Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate
100272 12/07 MW4
100274 12/07 MW3
100275 12/07 MW2
100276 12/07 MW1
100277 12/07 MW5
100278 12/07 MW6
100279 12/07 SW1-Quarry
100280 12/07 SW2-Wetland
100281 12/07 Dup-01

Totals: 9

 Form QS0012, Rev 10: Date Issued 27/04/07.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au





CERTIFICATE OF ANALYSIS

ENVIRO RESOURCES 

MANAGEMENT

1 of 4 Page :Laboratory :Client : Environmental Division Sydney

Contact :

Address :

Contact :

Address :PO BOX 5279 PORT MACQUARIE NSW 

AUSTRALIA 2444

 :MR ANDREW MORRIS Victor Kedicioglu

ES0709517

277-289 Woodpark Road Smithfield NSW 

Australia 2164

Work Order

E-mail : E-mail :andrew.morris@erm.com Victor.Kedicioglu@alsenviro.com

Telephone :

Facsimile :

Telephone :

Facsimile :

- Not provided - 61-2-8784 8555

- Not provided - 61-2-8784 8500

13 Jul 2007EN/009/06Quote number :0064571 GRANTS HEAD QUARYProject :

- Not provided -Order number :

3115C-O-C number :

pORT MAQUARIESite : Analysed :

Received :

1

1No. of samples -

20 Jul 2007Date issued :

Date received :

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory  

825

 

This document is issued in 

accordance with NATA's 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic 

signing has been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory DepartmentPosition

Ankit Joshi Inorganics - NATA 825 (10911 - Sydney)

Sarah Millington Inorganics - NATA 825 (10911 - Sydney)Senior Inorganic Chemist



ENVIRO RESOURCES MANAGEMENTClient :

ES0709517

2 of 4 Page Number :

 :Work Order

Comments

This report for the ALSE reference ES0709517 supersedes any previous reports with this reference. Results apply to the sample as submitted. All pages of this report have been checked and 

approved for release.

This report contains the following information:

l Analytical Results for Samples Submitted

l Surrogate Recovery Data

The analytical procedures used by ALS Environmental have been developed from established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In 

house developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for 

results reported herein. Reference methods from which ALSE methods are based are provided in parenthesis.

When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 

extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified USEPA 

limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are shown bracketed, 

these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates failed Surrogate 

Recoveries.   

Specific comments for Work Order ES0709517 

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.(  Result has been confirmed by re-analysis. )



Client : ENVIRO RESOURCES MANAGEMENT

ES0709517

3 of 4 Page Number :

Work Order :

Analytical Results

TRIP 01
Client Sample ID :

Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER

12 Jul 2007

15:00

ES0709517-001
Analyte CAS number LOR Units

  EA015: Total Dissolved Solids

440GIS-210-010 mg/L1Total Dissolved Solids @180°C

  ED037P: Alkalinity by PC Titrator

<1DMO-210-001 mg/L1Hydroxide Alkalinity as CaCO3

<13812-32-6 mg/L1Carbonate Alkalinity as CaCO3

<171-52-3 mg/L1Bicarbonate Alkalinity as CaCO3

<1mg/L1Total Alkalinity as CaCO3

  ED040F: Dissolved Major Anions

1614808-79-8 mg/L1Sulphate as SO4 2-

  ED045G: Chloride Discrete analyser

95.916887-00-6 mg/L1.0Chloride

  ED093F: Dissolved Major Cations

37440-70-2 mg/L1Calcium

87439-95-4 mg/L1Magnesium

507440-23-5 mg/L1Sodium

27440-09-7 mg/L1Potassium

  EG020F: Dissolved Metals by ICP-MS

0.0017440-38-2 mg/L0.001Arsenic

0.00027440-43-9 mg/L0.0001Cadmium

<0.0017440-47-3 mg/L0.001Chromium

0.0447440-50-8 mg/L0.001Copper

0.0027439-92-1 mg/L0.001Lead

0.0107440-02-0 mg/L0.001Nickel

0.0257440-66-6 mg/L0.005Zinc

  EG035F: Dissolved Mercury by FIMS

<0.00017439-97-6 mg/L0.0001Mercury

  EN055: Ionic Balance

3.05meq/L0.01Total Anions

3.06meq/L0.01Total Cations

0.15%0.01Ionic Balance

A Campbell Brothers Limited Company



Client : ENVIRO RESOURCES MANAGEMENT

ES0709517

4 of 4 Page Number :

Work Order :

Surrogate Control Limits

l No surrogates present on this report.

A Campbell Brothers Limited CompanyReport version : COANA 3.02



QUALITY CONTROL REPORT

1 of 6 Page :Laboratory :Client : Environmental Division SydneyENVIRO RESOURCES MANAGEMENT

Contact :

Address :

Contact :

Address : Work order :

Amendment No. :

MR ANDREW MORRIS

277-289 Woodpark Road Smithfield 

NSW  Australia  2164

ES0709517

Victor Kedicioglu

PO BOX 5279 PORT MACQUARIE

NSW AUSTRALIA 2444

13 Jul 2007EN/009/06Quote number :0064571 GRANTS HEAD QUARY Date received :Project :

Date issued :- Not provided -Order number :

C-O-C number : 3115

pORT MAQUARIESite :

andrew.morris@erm.com E-mail :E-mail :

- Not provided - Telephone :Telephone :

- Not provided - Facsimile :Facsimile : Analysed :

Received :

No. of samples

20 Jul 2007

Victor.Kedicioglu@alsenviro.com

61-2-8784 8555

61-2-8784 8500

 1

 1

Results apply to the sample as submitted. All pages of this report have been checked and approved for release.

This report contains the following information:

l Laboratory Duplicates (DUP); Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Samples (LCS); Recovery and Acceptance Limits

l Matrix Spikes (MS); Recovery and Acceptance Limits

This final report for the ALSE work order reference ES0709517  supersedes any previous reports with this reference.

Work order specific comments

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.(  Result has been confirmed by re-analysis. )

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory - 825 This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic 

signing has been carried out in compliance with procedures specified in 21 CFR Part 11.

Signatory Department

Ankit Joshi Inorganics - NATA 825 (10911 - Sydney)

Sarah Millington Inorganics - NATA 825 (10911 - Sydney)
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ENVIRO RESOURCES MANAGEMENT ES0709517

Quality Control Report  - Laboratory Duplicates (DUP)

The quality control term Laboratory Duplicate refers to an intralaboratory split sample randomly selected from the sample batch. Laboratory duplicates provide information on method precision and sample heterogeneity. 

- Anonymous - Client Sample IDs refer to samples which are not specifically part of this work order but formed part of the QC process lot. Abbreviations: LOR =  Limit of Reporting, RPD = Relative Percent Difference. 

* Indicates failed QC. The permitted ranges for the RPD of Laboratory Duplicates (relative percent deviation) are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level 

of reporting:- Result < 10 times LOR, no limit          - Result between 10 and 20 times LOR, 0% - 50%          - Result > 20 times LOR, 0% - 20%

Matrix Type: WATER Laboratory Duplicates (DUP) Report

LOR RPDDuplicate ResultOriginal ResultAnalyte nameClient Sample IDLaboratory Sample ID

EA015: Total Dissolved Solids

%EA015: Total Dissolved Solids - ( QC Lot: 451083 ) mg/L mg/L

1 mg/L 0.092250Total Dissolved Solids @180°CES0709470-007 Anonymous 2250

1 mg/L 2.2440Total Dissolved Solids @180°CES0709517-001 TRIP 01 450

ED037P: Alkalinity by PC Titrator

%ED037P: Alkalinity by PC Titrator - ( QC Lot: 451483 ) mg/L mg/L

1 mg/L 0.0<1Hydroxide Alkalinity as CaCO3ES0709479-001 Anonymous <1

1 mg/L 0.0<1Carbonate Alkalinity as CaCO3 <1

1 mg/L 0.9212Bicarbonate Alkalinity as CaCO3 210

1 mg/L 0.9212Total Alkalinity as CaCO3 210

1 mg/L 0.0<1Hydroxide Alkalinity as CaCO3ES0709479-010 Anonymous <1

1 mg/L 0.0<1Carbonate Alkalinity as CaCO3 <1

1 mg/L 0.0<1Bicarbonate Alkalinity as CaCO3 <1

1 mg/L 0.0<1Total Alkalinity as CaCO3 <1

ED040F: Dissolved Major Anions

%ED040F: Dissolved Major Anions - ( QC Lot: 452155 ) mg/L mg/L

1 mg/L 0.08Sulphate as SO4 2-ES0709503-001 Anonymous 8

1 mg/L 2.5896Sulphate as SO4 2-ES0709536-006 Anonymous 918

ED045G: Chloride Discrete analyser

%ED045G: Chloride Discrete analyser - ( QC Lot: 451105 ) mg/L mg/L

1.0 mg/L 1.030.0ChlorideES0709468-001 Anonymous 29.7

1.0 mg/L 1.952.4ChlorideES0709534-004 Anonymous 53.4

ED093F: Dissolved Major Cations

%ED093F: Dissolved Major Cations - ( QC Lot: 452156 ) mg/L mg/L

1 mg/L 0.03CalciumES0709503-001 Anonymous 4

1 mg/L 0.04Magnesium 4

1 mg/L 14.220Sodium 17

A Campbell Brothers Limited Company
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ENVIRO RESOURCES MANAGEMENT ES0709517

Matrix Type: WATER Laboratory Duplicates (DUP) Report

LOR RPDDuplicate ResultOriginal ResultAnalyte nameClient Sample IDLaboratory Sample ID

ED093F: Dissolved Major Cations  - continued

%mg/L mg/LED093F: Dissolved Major Cations - ( QC Lot: 452156 )  - continued

1 mg/L 0.03PotassiumES0709503-001 Anonymous 3

1 mg/L 0.0<1CalciumES0709534-006 Anonymous <1

1 mg/L 0.01Magnesium 1

1 mg/L 0.07Sodium 6

1 mg/L 0.0<1Potassium <1

EG020F: Dissolved Metals by ICP-MS

%EG020F: Dissolved Metals by ICP-MS - ( QC Lot: 451586 ) mg/L mg/L

0.001 mg/L 0.0<0.001ArsenicES0709494-001 Anonymous <0.001

0.0001 mg/L 0.0<0.0001Cadmium <0.0001

0.001 mg/L 0.0<0.001Chromium <0.001

0.001 mg/L 0.00.012Copper 0.012

0.001 mg/L 0.0<0.001Lead <0.001

0.001 mg/L 0.00.003Nickel 0.003

0.005 mg/L 0.00.131Zinc 0.131

0.001 mg/L 0.0<0.001ArsenicES0709522-003 Anonymous <0.001

0.0001 mg/L 0.0<0.0001Cadmium <0.0001

0.001 mg/L 0.0<0.001Chromium <0.001

0.001 mg/L 0.00.001Copper <0.001

0.001 mg/L 0.0<0.001Lead <0.001

0.001 mg/L 0.00.001Nickel <0.001

0.005 mg/L 1120.018Zinc <0.005

EG035F: Dissolved Mercury by FIMS

%EG035F: Dissolved Mercury by FIMS - ( QC Lot: 451041 ) mg/L mg/L

0.0001 mg/L 0.0<0.0001MercuryES0709471-005 Anonymous <0.0001

A Campbell Brothers Limited Company
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ENVIRO RESOURCES MANAGEMENT ES0709517

Quality Control Report  - Method Blank (MB) and Laboratory Control Samples (LCS)

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC type is 

to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a known, interference free matrix spiked with target analytes or certified reference material. The purpose of this 

QC type is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of actual laboratory data. Flagged outliers on control limits for inorganics tests 

may be within the NEPM specified data quality objective of recoveries in the range of 70 to 130%. Where this occurs, no corrective action is taken. Abbreviations: LOR = Limit of reporting.

Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report

Analyte name Low

Recovery Limits

Dynamic Recovery Limits

(% Recovery)
HighLCS

Spike Recovery

Actual Results

Spike concentration

Method

blank

result

LOR

EA015: Total Dissolved Solids

EA015: Total Dissolved Solids - ( QC Lot: 451083 ) mg/L mg/L %%%

1 mg/L <1 ---- --------Total Dissolved Solids @180°C ----

1 mg/L ---- 77.9 12299.0293

ED037P: Alkalinity by PC Titrator

ED037P: Alkalinity by PC Titrator - ( QC Lot: 451483 ) mg/L mg/L %%%

1 mg/L ---- 80.2 10894.6Total Alkalinity as CaCO3 200

ED040F: Dissolved Major Anions

ED040F: Dissolved Major Anions - ( QC Lot: 452155 ) mg/L mg/L %%%

1 mg/L ---- 82.9 114108Sulphate as SO4 2- 150

1 mg/L <1 ---- --------1

ED045G: Chloride Discrete analyser

ED045G: Chloride Discrete analyser - ( QC Lot: 451105 ) mg/L mg/L %%%

1 mg/L ---- 83.7 12497.7Chloride 250

1 mg/L ---- 83.7 12411350

1.0 mg/L <1.0 ---- ------------

ED093F: Dissolved Major Cations

ED093F: Dissolved Major Cations - ( QC Lot: 452156 ) mg/L mg/L %%%

1 mg/L <1 ---- --------Calcium ----

1 mg/L ---- 82.9 12111550

1 mg/L ---- 82.7 114112Magnesium 50

1 mg/L <1 ---- ------------

1 mg/L <1 ---- --------Potassium ----

1 mg/L ---- 84.3 11810050

1 mg/L <1 ---- --------Sodium ----

1 mg/L ---- 77.4 11396.050

A Campbell Brothers Limited Company
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Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report

Analyte name Low

Recovery Limits

Dynamic Recovery Limits

(% Recovery)
HighLCS

Spike Recovery

Actual Results

Spike concentration

Method

blank

result

LOR

EG020F: Dissolved Metals by ICP-MS

EG020F: Dissolved Metals by ICP-MS - ( QC Lot: 451586 ) mg/L mg/L %%%

0.001 mg/L <0.001 ---- --------Arsenic ----

0.001 mg/L ---- 70 13094.30.1

0.0001 mg/L ---- 70 13093.5Cadmium 0.1

0.0001 mg/L <0.0001 ---- ------------

0.001 mg/L ---- 70 130101Chromium 0.1

0.001 mg/L <0.001 ---- ------------

0.001 mg/L ---- 70 13097.6Copper 0.1

0.001 mg/L <0.001 ---- ------------

0.001 mg/L <0.001 ---- --------Lead ----

0.001 mg/L ---- 70 1301040.1

0.001 mg/L ---- 70 13097.7Nickel 0.1

0.001 mg/L <0.001 ---- ------------

0.005 mg/L ---- 70 13094.9Zinc 0.1

0.005 mg/L <0.005 ---- ------------

EG035F: Dissolved Mercury by FIMS

EG035F: Dissolved Mercury by FIMS - ( QC Lot: 451041 ) mg/L mg/L %%%

0.0001 mg/L ---- 80.5 117109Mercury 0.010

0.0001 mg/L <0.0001 ---- ------------

A Campbell Brothers Limited Company
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Quality Control Report  - Matrix Spikes (MS)

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC type is to monitor potential matrix effects on analyte recoveries. 

Static Recovery Limits as per laboratory Data Quality Objectives (DQO's). 'Ideal' recovery ranges stated may be waived in the event of sample matrix interferences. - Anonymous - Client Sample IDs refer to samples which 

are not specifically part of this work order but formed part of the QC process lot. Abbreviations: LOR = Limit of Reporting, RPD = Relative Percent Difference.

*  Indicates failed QC

Matrix Type: WATER Matrix Spike (MS) Report

Analyte name  Client Sample ID

Actual Results Recovery Limits

Static LimitsSpike Recovery

Spike ConcentrationLaboratory Sample ID HighLowMSLOR

Sample Result

ED045G: Chloride Discrete analyser

ED045G: Chloride Discrete analyser - ( QC Lot: 451105 ) 
%%%mg/Lmg/L

30.01 mg/LChloride 70 130250AnonymousES0709468-001 119

EG020F: Dissolved Metals by ICP-MS

EG020F: Dissolved Metals by ICP-MS - ( QC Lot: 451586 ) 
%%%mg/Lmg/L

<0.0010.001 mg/LArsenic 70 1300.2AnonymousES0709494-001 91.9

<0.00010.0001 mg/LCadmium 70 1300.05 93.4

<0.0010.001 mg/LChromium 70 1300.2 98.8

0.0120.001 mg/LCopper 70 1300.2 91.8

<0.0010.001 mg/LLead 70 1300.2 103

0.0030.001 mg/LNickel 70 1300.2 94.1

0.1310.005 mg/LZinc 70 1300.2 88.9

EG035F: Dissolved Mercury by FIMS

EG035F: Dissolved Mercury by FIMS - ( QC Lot: 451041 ) 
%%%mg/Lmg/L

<0.00010.0001 mg/LMercury 70 1300.0100AnonymousES0709471-005 104

A Campbell Brothers Limited CompanyReport version :  QC_NA 3.03



INTERPRETIVE QUALITY CONTROL REPORT

Environmental Division Sydney 1 of 5 Page :Laboratory :ENVIRO RESOURCES MANAGEMENTClient :

Contact :

Address :

Contact :

Address :

Victor Kedicioglu

277-289 Woodpark Road Smithfield

NSW Australia 2164

MR ANDREW MORRIS

PO BOX 5279 PORT MACQUARIE NSW 

AUSTRALIA 2444

Work order :

ES0709517

Amendment No. :

13 Jul 2007EN/009/06Quote number :0064571 GRANTS HEAD QUARY Date received :Project :

Date issued :- Not provided -Order number :

C-O-C number : 3115

pORT MAQUARIESite :

andrew.morris@erm.com Victor.Kedicioglu@alsenviro.comE-mail :E-mail :

- Not provided - 61-2-8784 8555Telephone :Telephone :

- Not provided - 61-2-8784 8500Facsimile :Facsimile : 1

1

Analysed :

Received :

No. of samples

20 Jul 2007

This Interpretive Quality Control Report was issued on 20 Jul 2007 for the ALS work order reference ES0709517 and supersedes any previous reports with this reference.

This report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Type Frequency Compliance

l Summary of all Quality Control Outliers

l Brief Method Summaries

ALSE - Excellence in Analytical Testing
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Interpretive Quality Control Report - Analysis Holding Time

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and 

reruns. Information is also provided re the sample container (preservative) from which the sample aliquot was taken. Elapsed time to analysis represents time from sampling where no extraction / digestion is involved or time 

from extraction / digestion where this is present. For composite samples, sampling date/time is  taken as that of  the oldest sample contributing to that composite.  Sample date/time for laboratory produced leaches are taken 

from the completion date/time of the leaching process. Outliers for holding time are based on USEPA SW846, APHA, AS and NEPM (1999). Failed outliers, refer to the 'Summary of Outliers'.

Matrix Type: WATER Analysis Holding Time and Preservation

AnalysisExtraction / Preparation

Due for analysisDate analysedDue for extractionDate extracted

Date SampledMethod 

Container / Client Sample ID(s) Pass? Pass?

EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

---- Pass19 Jul 2007----TRIP 01 16 Jul 2007----12 Jul 2007

ED037-P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

---- Pass26 Jul 2007----TRIP 01 17 Jul 2007----12 Jul 2007

ED040F: Major Anions - Filtered

Clear Plastic Bottle - Natural

---- Pass9 Aug 2007----TRIP 01 17 Jul 2007----12 Jul 2007

ED045G: Chloride by Discrete Analyser

Clear Plastic Bottle - Natural

---- Pass9 Aug 2007----TRIP 01 16 Jul 2007----12 Jul 2007

ED093F: Major Cations - Filtered

Clear Plastic Bottle - Natural

---- Pass9 Aug 2007----TRIP 01 17 Jul 2007----12 Jul 2007

EG020A-F: Dissolved Metals by ICP-MS - Suite A

Clear Plastic Bottle - Nitric Acid; Filtered

---- Pass8 Jan 2008----TRIP 01 16 Jul 2007----12 Jul 2007

EG035F: Dissolved Mercury by FIMS

Clear Plastic Bottle - Nitric Acid; Filtered

---- Pass9 Aug 2007----TRIP 01 17 Jul 2007----12 Jul 2007

A Campbell Brothers Limited Company
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The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which this work order was processed. Actual rate should be greater than or equal to the expected rate.

Interpretive Quality Control Report - Frequency of Quality Control Samples

Matrix Type: WATER Frequency of Quality Control Samples

 Quality Control Sample Type Count Rate (%)
Quality Control Specification

QC
Actual Expected

RegularMethod

Laboratory Duplicates (DUP)

EA015: Total Dissolved Solids  2  16 12.5 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED037-P: Alkalinity by PC Titrator  2  20 10.0 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED040F: Major Anions - Filtered  2  20 10.0 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED045G: Chloride by Discrete Analyser  2  14 14.3 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED093F: Major Cations - Filtered  2  20 10.0 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG020A-F: Dissolved Metals by ICP-MS - Suite A  2  20 10.0 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG035F: Dissolved Mercury by FIMS  1  9 11.1 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

Laboratory Control Samples (LCS)

EA015: Total Dissolved Solids  1  16 6.3 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED037-P: Alkalinity by PC Titrator  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED040F: Major Anions - Filtered  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED045G: Chloride by Discrete Analyser  2  14 14.3 10.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED093F: Major Cations - Filtered  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG020A-F: Dissolved Metals by ICP-MS - Suite A  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG035F: Dissolved Mercury by FIMS  1  9 11.1 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

Method Blanks (MB)

EA015: Total Dissolved Solids  1  16 6.3 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED040F: Major Anions - Filtered  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED045G: Chloride by Discrete Analyser  1  14 7.1 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

ED093F: Major Cations - Filtered  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG020A-F: Dissolved Metals by ICP-MS - Suite A  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG035F: Dissolved Mercury by FIMS  1  9 11.1 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

Matrix Spikes (MS)

ED045G: Chloride by Discrete Analyser  1  14 7.1 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG020A-F: Dissolved Metals by ICP-MS - Suite A  1  20 5.0 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

EG035F: Dissolved Mercury by FIMS  1  9 11.1 5.0 NEPM 1999  Schedule B(3) and ALSE QCS3 requirement

A Campbell Brothers Limited Company
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Interpretive Quality Control Report - Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged on the 'Quality Control Report'. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). Flagged outliers 

on control limits for inorganics tests may be within the NEPM specified data quality objective of recoveries in the range of 70 to 130%. Where this occurs, no corrective action is taken. - Anonymous - Client Sample IDs refer 

to samples which are not specifically part of this work order but formed part of the QC process lot.

Non-surrogates

l For all matrices, no RPD recovery outliers occur for the duplicate analysis.

l For all matrices, no method blank result outliers occur.

l For all matrices, no laboratory spike recoveries breaches occur.

l For all matrices, no matrix spike recoveries breaches occur.

Surrogates

l For all matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time

The following report highlights outliers within this 'Interpretive Quality Control Report - Analysis Holding Time'.

l No holding time outliers occur.

Outliers : Frequency of Quality Control Samples

The following report highlights outliers within this 'Interpretive Quality Control Report - Frequency of Quality Control Samples'.

l No frequency outliers occur.

A Campbell Brothers Limited Company
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Method Reference Summary

The analytical procedures used by ALS Environmental are based on established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house procedure are employed in the 

absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported herein. Reference methods from which ALSE methods are 

based are provided in parenthesis.

Matrix Type: WATER Method Reference Summary

Analytical Methods

EA015 : Total Dissolved Solids - APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous sample.  A well-mixed sample is filtered 

through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

ED037-P : Alkalinity by PC Titrator - APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated measurement (e.g. PC Titrate) using pH 4.5 for 

indicating the total alkalinity end-point. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

ED040F : Major Anions - Filtered - APHA 21st ed., 3120 Sulphur and Silcon content is determined by ICP/AES and reported as Sulphate after conversion by gravimetric factor.

ED045G : Chloride by Discrete Analyser - The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to form non-ionised mercuric 

chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured ferric thiocynate which is measured at 480 nm APHA 21st edition seal method2 017-1-L april 2003

ED093F : Major Cations - Filtered - APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a characteristic spectrum. This spectrum is then 

compared against matrix matched standards for quantification.  This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

EG020A-F : Dissolved Metals by ICP-MS - Suite A - (APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly efficient argon plasma to ionize 

selected elements. Ions are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their measurement by a 

discrete dynode ion detector.

EG035F : Dissolved Mercury by FIMS - AS 3550, APHA 21st ed. 3112 Hg - B (Flow-injection (SnCl2)(Cold Vapour generation) AAS)  FIM-AAS is an automated flameless atomic absorption 

technique. A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample.  The ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is 

then purged into a heated quartz cell.  Quantification is by comparing absorbance against a calibration curve.  This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

EN055 - DA : Ionic Balance - APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

A Campbell Brothers Limited CompanyReport version : 1QCINA 2.08



AUSTRALIAN LABORATORY SERVICES PTY LTD   ABN 84 009 936 029

277-289 Woodpark Road   Smithfield   NSW   2164   Australia 

Telephone: 61-2-8784 8555   Facsimile: 61-2-8784 8500   http://www.alsenviro.com/

SAMPLE RECEIPT NOTIFICATION (SRN)

Comprehensive report

Client Details Laboratory Details

ENVIRO RESOURCES MANAGEMENT Environmental Division Sydney
Laboratory :Client :

Manager :
MR ANDREW MORRIS

Contact : Victor Kedicioglu

Address : 277-289 Woodpark Road Smithfield NSW 

Australia 2164

PO BOX 5279 PORT MACQUARIE NSW 

AUSTRALIA 2444

Address :

0064571 GRANTS HEAD QUARY
----Quote number :Project :

- Not provided -
Order number :

Site :

A. MORRIS

Work order :

ES0709517

C-O-C Number :
3115

pORT MAQUARIE

Sampler :

E-mail : andrew.morris@erm.com E-mail : Victor.Kedicioglu@alsenviro.com

Telephone :

Facsimile :

- Not provided - Telephone :

Facsimile :

61-2-8784 8555

61-2-8784 8500- Not provided -

Dates

Scheduled Reporting Date

13 Jul 2007 SRA Issue DateDate Samples Received

20 Jul 2007

::

: Client Requested Date : 20 Jul 2007

13 Jul 2007

Delivery Details

Mode of Delivery Carrier.

Security Seal Intact.

CHILLED - Ice bricks presentTemperature :

1 FOAMNo. of coolers/boxes No. of samples

:

:

:

- Received :

- Analysed :

1

1

Comments

Samples received in appropriately pretreated and preserved containers.l

Sample(s) have been received within recommended holding times.l

Please direct any turn around / technical queries to the laboratory contact designated above.
l

Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil
l

Analytical work for this work order will be conducted at ALSE Sydney.
l

Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.
l

l
When the sampling time is not supplied on the COC documentation, ALSE defaults the sampling time to that of the COC 

'relinquishment' time (if supplied).  If this also is not supplied, ALSE defaults the sampling time to the 'time of receipt at Laboratory'.

Disclaimer :
This document contains privileged and confidential information intended only for the use of the addressee. If you are not the 

addressee, you are hereby notified that you must not disseminate, copy or take action of its contents. If you have received this 

document in error, please notify ALS immediately.

A Campbell Brothers Limited Company
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SAMPLE RECEIPT NOTIFICATION (SRN) - continued

Summary of Sample(s) / Container(s) and Requested Analysis

Some items described below may be part of a laboratory process neccessary for the execution of client requested tasks. Packages may contain additional 
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Requested Reports

ACCOUNTS PAYABLEl

A4 - AU Tax Invoice- au.accounts@erm.comEmail

MR ANDREW MORRISl
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A4 - AU Interpretive Quality Control Report - NEPM format- andrew.morris@erm.comEmail

EDI Format - ENMRG- andrew.morris@erm.comEmail

EDI Format - ESDAT- andrew.morris@erm.comEmail

Default - Chain of Custody- andrew.morris@erm.comEmail

A4 - AU Sample Receipt Notification - Comprehensive format- andrew.morris@erm.comEmail

Sample Container(s) / Preservation Non-Compliance Log

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l
No sample container / preservation non-compliance exist.
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1 INTRODUCTION 

1.1 BACKGROUND 

ERM have been engaged to prepare an ecological assessment for the proposed 
modification to the current mining activity being undertaken at Grants Head 
Quarry.  The proposed development (‘the proposal’) involves the continuance 
of the current extraction regime, including a 20 meter vertical expansion of the 
existing quarry to a depth of -29 meters AHD and emplacing two benches 
with heights of 10 meters each.  No lateral expansion is proposed.   

1.1.1 Existing Environment and Current Land Use 

Grants Head Quarry (‘the quarry’) is located approximately 24 kilometres 
south of Port Macquarie on the mid-north coast of New South Wales.  The site 
occupies approximately 10 hectares of land and is accessible from the western 
side of Ocean Drive, approximately one kilometre south of the Bonny Hills 
village (refer to Figure 1.1).  The quarry produces crushed conglomerate 
gravel, which is an important economic resource in the locality, supplying 
road building materials to the expanding Port Macquarie - Hastings region 
(ERM Mitchell McCotter 1996).   

The environment surrounding the quarry includes a woodland remnant to the 
north and the State Environmental Planning Policy No 14 (SEPP 14) – Coastal 
Wetland No. 512 to the west and south of the site.  Grants Beach occurs within 
approximately 400 meters to the east.  The locality (a 10 kilometre radius of 
the site) features several State Forest and National Park estates.   

The quarry has been in operation for at least 30 years (Mitchell McCotter 
1994).  Under the current proposal no lateral expansion of the quarry 
operations are proposed, accordingly no areas of native vegetation would be 
removed as a result of the proposal. 

1.1.2 Topography 

The highest point of the site occurs in the north-eastern corner at an elevation 
of 20 m above sea level (AHD).  The lowest point of the quarry pit currently 
occurs at -9 m AHD.   

The land slopes to the south-west toward SEPP 14 Coastal Wetland No. 512 
with an elevation of less than 10 m AHD.  The local catchment encompasses 
approximately 18 km2 and generally drains to wetland 512 and then onto 
Grants Beach approximately 400mto the east of the site.  Elevations within the 
local catchment range from less than 10 m AHD to approximately 80 m AHD. 

Queens Lake is located approximately 2.6 km to the south west of the site.  
However, this lake is not part of the local catchment of the site. 
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1.2 LEGISLATIVE CONTEXT 

The following Commonwealth and NSW State legislation and policies have 
been considered within this ecological assessment. 

1.2.1 Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) 

Under the EPBC Act actions that are likely to cause a significant impact on a 
Matter of National Environmental Significance (MNES) must undergo a 
rigorous assessment and approval process.  Where it is concluded that a 
significant adverse impact is likely, a referral must be submitted to the 
Minister of Environment and Water Resources.  MNES include seven matters 
of which threatened species, ecological communities and migratory species 
are included. 

This ecological assessment identifies whether MNES are likely to occur on site 
and/or in the immediate environs and whether an assessment should be 
conducted to assess whether a significant effect may be incurred to MNES as a 
result of the proposal. 

1.2.2 NSW Threatened Species Conservation Act 1995 (TSC Act) 

Developments requiring approval from a Council or statutory authority of the 
NSW State Government are required to be assessed in accordance with the 
Environmental Planning and Assessment Act 1979 (EP&A Act), as amended by 
the Threatened Species Conservation Act 1995 (TSC Act).   

Section 5A of the EP&A Act specifies that for the purposes of the Act in 
deciding whether there is likely to be a significant effect on threatened species, 
populations or ecological communities, or their habitats, seven factors must be 
taken into account along with any assessment guidelines.  This assessment is 
referred to interchangeably as the ‘Assessment of Significance’ or the ‘7-part 
Test’.   

This ecological assessment identifies whether threatened species, populations 
or ecological communities or their habitats may be adversely affected by the 
proposal and whether 7-part tests are required. 

1.2.3 NSW Native Vegetation Act 2003 (NV Act) 

The Native Vegetation Act 2003 (NV Act) aims to provide flexibility and 
incentives to manage native vegetation, end broad scale clearing (unless it 
improves or maintains environmental outcomes) and encourage healthy and 
productive landscapes.   
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Clause 12 of the NV Act states: 

‘(1) Native vegetation must not be cleared except in accordance with:  

(a) a development consent granted in accordance with this Act, or  

(b) a property vegetation plan’. 

The proposal does not include the removal of any native vegetation.  
Therefore, the NV Act does require further consideration. 

1.2.4 NSW Noxious Weeds Act 1993 

Section 28 of the Act requires that  

‘…an occupier of land, including a public authority, must not knowingly remove or 
cause to be removed from the land any animal or thing which has on it, or contains, 
notifiable weed material or other noxious weed material prescribed by the regulations’. 

The site has not been issued with a Weed Control Order (as specified under 
the Act) and therefore, no specific weed control activities other than those 
assigned to declared noxious weed species for the Port Macquarie Hastings 
Council area are applicable.   

1.2.5 NSW State Environmental Planning Policy No. 14 - Coastal Wetlands 
(SEPP 14) 

The aim of State Environmental Planning Policy 14 (SEPP 14) is to protect coastal 
wetlands in NSW.  Clause 7 of SEPP 14 states: 

“In respect of land to which this policy applies, a person shall not:  

(a) clear that land, 

(b) construct a levee on that land, 

(c) drain that land, or 

(d) fill that land, 

except with the consent of the council and the concurrence of the Director.” 

Where the policy applies the development is declared to be designated 
development.  Clearing includes tree removal, lopping and lower storey 
native vegetation removal (i.e. under scrubbing). 
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Coastal Wetland No. 512 occurs immediately to the west of the quarry 
(Figure 1.2).   The proposal would not result in clearing of SEPP 14 wetland to 
the west of the quarry site.  There is limited hydrogeological connectivity 
between the quarry and the wetland.  The current approval for the quarry 
provides for up to 140m3 of seepage water from the wetland per day to be 
discharged from the quarry sump directly back to the wetland.  It is 
understood that to date the amount of seepage water from the wetland into 
the quarry and subsequent discharge rates have been minimal and 
significantly less than the approved daily discharge value.  Vegetation 
condition monitoring data collected on five occasions by EcoPro between 1995 
and 2003 indicates the quarrying activities have not substantially interrupted 
groundwater availability to the wetland as to incur an impact to the wetland 
vegetation.   

1.2.6 NSW State Environmental Planning Policy No. 44 - Koala Habitat Protection 
(SEPP 44) 

The practical effect of SEPP 44 is that in consideration of a Development 
Application, the consent authority must ensure that approval is not issued 
without prior investigation of potential and core koala habitat, as defined 
within the policy.  This policy applies to all LGAs within the known state-
wide distribution of the Koala, including the Port Macquarie Hastings LGA, 
on properties that exceed one hectare in area. 

A person suitably qualified in tree identification (clause 7 (2)) must assess the 
identification of core and potential Koala habitat.  If the subject land is not 
deemed to contain core Koala habitat, the consent authority may grant 
development consent.   

No potential or core Koala habitat is proposed to be disturbed under the current 
proposal.  Therefore, a targeted Koala habitat assessment, as described in 
SEPP 44, is not required to be conducted and SEPP 44 does not apply to the 
proposed development.   
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Figure 1.2
SEPP 14 Wetlands and
Protected Areas in the Locality
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2 METHODOLOGY 

This ecological assessment has been prepared under the assumption that the 
current proposal would not result in the removal of vegetation from the 
subject site and as such that detailed ecological investigations would not be 
required (such as targeted surveys, preparation of a 7-part test for threatened 
species, populations and ecological communities, preparation of a Species 
Impact Statement (SIS), preparation a SEPP 44 Koala Habitat Assessment, and 
an assessment of impacts on Commonwealth listed threatened and migratory 
species). 

Ecological studies (by EcoPro (various) and Mitchell McCotter (1994, 1996) 
were conducted during the initial construction and operation of the quarry.  
These reports have assessed the impact of the existing quarry operations at the 
site and have been considered in this assessment. 

2.1 DESKTOP ASSESSMENT 

A literature review and database searches were conducted to collate and 
summarise available information on the ecology of the site.   Searches of the 
DECC Atlas of NSW Wildlife were conducted to identify threatened species, 
populations and ecological communities listed under the TSC Act that might 
occur on the site and in the locality (a 10 km radius of the site).   

Searches of the Commonwealth Department of Environment and Water 
Resources (DEWR) online database were undertaken (on 13-06-07) to identify 
MNES listed under the EPBC Act that have the potential to occur at the site or 
within the locality.   

Previous reports prepared for the site by EcoPro (2003), EcoPro (2001), EcoPro 
(1999), EcoPro (1998), and Mitchell McCotter (1994 & 1996) were reviewed.  

2.2 FIELD INVESTIGATION 

A one-day site investigation was conducted on 12 July 2007 by an ERM 
ecologist.  This site investigation was conducted during business hours and 
aimed to survey and map vegetation communities immediately adjacent to the 
quarry and survey flora and fauna habitat characteristics. 

Vegetation communities were identified using methodology as described by 
Specht (1981). 
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3 RESULTS 

3.1 DESKTOP ASSESSMENT 

3.1.1 Atlas of NSW Wildlife  

Searches of the Atlas of NSW Wildlife for threatened species, populations and 
ecological communities listed under the TSC Act indicated 36 threatened 
species, three populations and 13 ecological communities have previously 
been recorded occurring within the locality (see Figure 3.1 and 3.2).  No critical 
habitat occurs within the locality (DECC 2007).  The likelihood of these species 
occurring at the site has been assessed with consideration of available habitat 
requirements being present or absent from the site (refer to Table 1, Annex A).   

Results of this assessment indicate four threatened fauna species have a high 
likelihood of occurrence at the site.  These are, the Koala (Phascolarctos 
cinereus), Squirrel Glider (Petaurus norfolcensis), Long-nosed Potoroo (Potorous 
tridactylus) and the Grey-headed Flying Fox (Pteropus poliocephalus).  Ten 
threatened species have a moderate to high likelihood of occurrence on site or 
in the area surrounding the quarry.  The remainder of threatened species, 
populations and ecological communities were considered to have a low 
likelihood of occurrence due to a lack of suitable habitat available at the 
quarry.  None of the species, populations or ecological communities is 
considered to be exclusively reliant on the habitat resources available at the 
site  As no lateral expansion is proposed and no natural habitats are to be 
disturbed, the proposed quarry expansion is expected to have minimal 
potential impacts on the flora and fauna of the locality.   

Due to the minor nature of the potential impacts to the ecology of the locality, 
no further assessments prescribed under the TSC Act (i.e. 7-part Tests) are 
considered necessary. 
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3.1.2 Commonwealth DEWR Online Database  

Results of the DEWR online database searches are summarised in Table 3.1. 

Table 3.1 Summary of MNES Relevant to the Proposal 

MNES Potentially within 10km of the Proposal Site 
World Heritage Properties None 
National Heritage Places None 
Wetlands of International Significance None 
Threatened Species and Ecological 
Communities 

36 threatened species; no ecological 
communities 

Migratory Species 44 migratory species 
Commonwealth Marine Areas Not relevant 
Nuclear Actions (including uranium mining) None 
 

 

Thirty-six threatened species have been detected by the DEWR online 
database as having the potential to occur within the locality.  Of these species 
the Grey-headed Flying-fox (Pteropus poliocephalus) and the Long-nosed 
Potoroo (Potorus tridactlyus) are considered to have a high likelihood of 
occurrence at the site.  However, the suitable habitat available to these species 
on site and within the locality is not proposed to be further disturbed.  The 
remaining threatened species include highly mobile marine and terrestrial 
birds, terrestrial and marine mammals, sharks and reptiles and terrestrial flora 
species that either do not utilise or do not rely on the terrestrial habitats 
available at the site.  Therefore, potential impacts to these species are expected 
to be negligible.  Adverse impacts to threatened species listed under the EPBC 
Act are not expected as a result of the proposed quarry expansion.   

The 44 migratory species detected by the DEWR online database consist of 
highly mobile marine and terrestrial birds, marine mammals, sharks and 
reptiles that are not reliant on or do not use habitats available at the quarry.  
Therefore, the proposal is not considered to incur adverse impacts to 
migratory species listed under the EPBC Act. 

In consideration of the above discussion, no MNES listed under the EPBC Act 
are expected to be adversely affected by the proposal and a referral to the 
Minister for Environment and Water Resources is not considered necessary.  
Therefore, further consideration of MNES is not required. 

3.1.3 Literature Review 

Ecological studies have been undertaken at the site by EcoPro (2003), EcoPro 
(2001), EcoPro (1999), EcoPro (1998), and Mitchell McCotter (1994 & 1996).  
These studies have been subject to literature reviews and generally indicate 
the following: 
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Vegetation Monitoring 

In accordance with the requirements of the 1995 development consent and 
subsequently developed Environmental Management and Site Rehabilitation 
Plan (ERM Mitchell McCotter 1995), vegetation monitoring was conducted on 
five occasions between 1998 and 2003.  The objective of this monitoring was to 
assess the potential impacts of reduced groundwater availability, due to 
quarry operations, on the vegetation of Coastal Wetland No. 512 that 
neighbours the quarry.  Where an impact is encountered, species with long 
roots that may depend on the groundwater resources (eg. tall canopy species) 
would be expected to suffer excessive senescence.  Similarly, the static surface 
moisture content typical of wetland environments would also be expected to 
decrease and be indicated by excessive senescence in the herbaceous 
groundcover stratum.  Where no affects are encountered it would be expected 
that a healthy vegetation condition exists in all structural layers. 

Results of the vegetation monitoring indicated a general trend towards 
improved vegetation conditions over time.  Vegetation in all structural strata 
did not experience excessive senescence and the condition of the herbaceous 
ground stratum was recorded to increase in density.  Therefore, no adverse 
impacts of reduced groundwater availability were indicated as being 
experienced by the vegetation of Coastal Wetland No. 512. 

Koala Habitat 

Koala habitat resources were recorded at the quarry site by Mitchell McCotter 
(1994).  Targeted surveys for Koalas were conducted during the summer 
mating season in 2003 by EcoPro.  The indicated the presence of Koala feed 
trees (as listed under Schedule 2 of SEPP 44) and the sighting of a male Koala.  
In combination, these factors indicate that the habitat adjoining the quarry site 
may supports core Koala habitat, as described under SEPP 44. 

Key Habitats and Corridors in North East NSW 

A search of the Key Habitats and Corridors in North East NSW online 
resource, administered by the DECC, indicated the presence of several 
regional movement corridors occurring in the locality (Figure 5.3).  These 
include the following regional corridors: 

• Grants Beach - provides links between Lake Innes Nature Reserve and 
Queens Lake Nature Reserve; 

• Lake Cathie-Camden Haven - provides links between Lake Innes Nature 
Reserve and Grants Beach Nature Reserve; 

• Bulls Ground-Queens Lake - provides links between Queens Lake Nature 
Reserve and Herons Creek; 
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• Kew - provides links between Dooragan National Park and Camden Haven 
River; and  

• Kendall - provides links between Walkers Creek and Kendall Forest Road. 

The Grants Beach and Lake Cathie-Camden Haven Regional Corridors are 
derived of several fauna assemblages including Dry Valleys, Moist 
Escarpment Foothills of the Lower North Coast (LNC), Dry Coastal Foothills 
of the LNC and Coastal Complex of the LNC habitat.  The quarry occurs 
within the Lake Cathie - Camden Haven corridor.  The Bulls Ground-Queens 
Lake Regional Corridor supports fauna assemblages such as Wet Eastern 
Tableland of the LNC, Moist Escarpment Foothill of the LNC and Dry Coastal 
Foothill of the LNC habitat and the Kew and Kendall Regional Corridors are 
derived of Moist Escarpment Foothill of the LNC and Dry Coastal Foothill of 
the LNC habitat, all of which support varying key habitats and movement 
corridors. 
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3.2 SITE INVESTIGATION 

3.2.1 Flora  

Vegetation Communities 

The site is largely occupied by the quarry pit and associated infrastructure 
with little vegetation occurring on the site.  Three vegetation communities 
were identified occurring at directly adjacent to the quarry.  These are: 

• Melaleuca quinquinervia Swamp Forest; 

• Mixed Eucalypt Open Forest; and 

• Banksia - Xanthorrhoea Scrub. 

These vegetation communities are mapped in Figure 3.4 and are described 
below. Flora species identified at the site are located at Annex B. 
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Melaleuca Quinquenervia Swamp Forest 

This vegetation community occurred with an open-forest structural formation 
(Specht 1981).  The community occurs as a narrow strip between the wetland 
and the western periphery of the quarry bench (see Figure3. 4  and Photo 3.1).   

 
Photo 3.1 Melaleuca quinquenervia Swamp Forest. 

Dominant species of the canopy stratum included Melaleuca quinquenervia 
(Broad-leaved Paperbark) with Corymbia gummifera (Red Bloodwood) and 
Eucalyptus robusta (Swamp Mahogany) sub-dominating.  

The midstratum was only present at the interface of the Swamp Forest and 
scrub vegetation communities and was dominated by Leptospermum 
polygalifolium (Lemon-scented Tea-tree) and L. trinervium (Slender Tea-tree) 
with scattered occurrences of Casuarina glauca (Swamp Oak) and Callistemon 
pachyphylus (Wallum Bottlebrush).   

Dominant species of the groundcover stratum included Baumea species (Twig-
rush) with Gahnia clarkei (Tall Saw-sedge) and Baloskion tetraphyllum 
(Baloskion) subdominating.   

Weed species identified occurring within this vegetation community included 
Chrisanthemoides monolifera (Bitou Bush).  The Bitou Bush was observed 
occurring on the periphery of this vegetation type and was in the preliminary 
stages of establishment. 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571RP1_V1 ECO/FINAL/15 JULY 2008 

18 

The ecological characteristics of this community are consistent with that of the 
Swamp Sclerophyll Forest on Coastal Floodplains of the North Coast, Sydney Basin 
and South East Corner Bioregions, which is listed as an endangered ecological 
community under the TSC Act. 

Mixed Eucalypt Open Forest 

This vegetation type occurred between the eastern periphery of the quarry 
bench and the eastern property boundary (see Figure 3.4).   

The vegetation was observed to be in a disturbed state.  The shrub and 
groundcover strata occurred in a naturally regenerating state.  However, this 
area is routinely slashed for maintenance purposes and is not expected to 
regenerate to natural conditions under the current land use practices.  This 
vegetation community occurs in a less disturbed state to the north of the site.  
Sparsely scattered trees on the periphery of the western bench indicate this 
vegetation community is likely to have dominated the quarry site prior to 
quarrying activities.   

Dominant canopy stratum species included E. signata (Scribbly Gum), 
E. pilularis (Blackbutt) and Red Bloodwood with subdominant species 
including Syncarpia gomulifera (Turpentine), Lophostemon confertifolia 
(Brushbox) and Swamp Mahogany.   

Naturally regenerating shrub and groundcover species included Acacia 
binervata (Two-veined Hickory), A. ulicifolia (Prickly Moses), and A. myrtifolia 
(Red-stemmed Wattle), Pteridum esculentum, Themeda australis (Kangaroo 
Grass), Lomandra longifolia (Spiny-headed Matt-rush), Hardenbergia violaceae 
(Hardenbergia) and Pomax umbellata. 

Bitou Bush was observed in the preliminary stages of establishment within 
this vegetation community. 

Banksia - Xanthhorroea Scrub 

This vegetation community was of a scrub structural formation and occurred 
on the southern periphery of the site, as shown in Figure 3.4 and Photo 3.2.  The 
scrub was of an intact condition. 
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Photo 3.2 The Banksia - Xanthorrhoea scrub vegetation community occurring 
beyond the scattered eucalypts of the existing quarry periphery. 

Dominant species of the scrub included Banksia spinulosa (Hairpin Banksia) 
and Xanthorrhoea resinosa (Grass Tree).  Subdominant species included B. 
robur, B. ericifolia (Swamp-leaved Banksia), and Wallum Bottlebrush with 
sparsely scattered E. tereticornis (Forest Red Gum), Swamp Mahogany and 
Scribbly Gum on the quarry bench.  Scattered Broad-leaved Paperbarks 
occurred on the eastern periphery of this vegetation community. 

3.2.2 Fauna 

Fauna habitat types generally coincide with the vegetation types described in 
Section 3.2.1 and mapped in Figure 3.4.  Fauna species identified at the subject 
site are listed at Annex C. The following fauna habitat types were identified: 

• Broad-leaved Paperbark Swamp Forest; 

• Mixed Eucalypt Open Forest; 

• Banksia - Xanthhorroea Scrub; and 

• Shallow Ephemeral Pond 

Broad-Leaved Paperbark Swamp Forest 

Habitat provided by this swamp forest includes foraging and 
sheltering/nesting resources provided by the Broad-leaved Paperbarks, 
eucalypts and Banksia species.   
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This swamp forest provides year-round flowering resources for nectivorous 
and insectivorous fauna, such as reptiles, birds and arboreal mammals.  
Nesting and perching opportunities are provided to birds and bats may utilise 
decorticating bark for sheltering habitat.   

No hollow-bearing trees were observed in the swamp forest habitat area.  
However, one hollow-bearing tree was observed on the western periphery of 
the quarry bench (refer to Figure 3.4).  The diameter of this hollow was 
approximately 15 cm, providing potential roosting or breeding habitat to 
arboreal mammals, such as possums and large birds, such as cockatoos or 
owls. 

Broad-leaved Paperbark trees are known to be a secondary habitat preference 
for Phascolarctos cinerea (Koala) (Greater Taree City Council 2002).  Koalas have 
previously been recorded in the vicinity of the quarry may utilise this habitat 
type on an occasional basis. 

Fallen woody debris, including leaf litter, fallen branches and hollow logs and 
rocks provide basking and sheltering habitat for reptilian species at the site.   

Mixed Eucalypt Open Forest 

This habitat type has been previously disturbed by site maintenance including 
routine slashing of understorey vegetative components.  Despite this 
sustained disturbance, this open forest offers good quality habitat 
opportunities for arboreal mammals, reptiles and birds and grazing 
macropods. 

Similarly to the swamp forest described above, the array of flowering trees 
occurring in this habitat type also provides year-round flowering resources for 
nectivorous and insectivorous fauna species such as reptiles, birds and 
arboreal mammals.  Nesting and foraging opportunities are provided for 
birds, and bats may utilise decorticating bark for sheltering habitat.  
Opportunistic birds may also forage within the ground layer. 

This open forest habitat consists of mature trees that stand up to 
approximately 25 m in height.  Two mature hollow-bearing Blackbutt trees 
were recorded along a 100m survey transect.  One mature Blackbutt provided 
three hollows with diameters ranging between 10 and 15 cm and the other 
provided four hollows with diameters ranging between 7 and 12 cm.  Several 
other mature trees with multiple hollows were observed in this open forest 
habitat.  Fauna species that may utilise hollows of this size range for nesting 
include possums, gliders, Psittacine species (eg. parrots) and owls. 

Previous occurrences of Koalas have been recorded from the eastern perimeter 
of the site and within 300 m to the south (DECC 2007).  A single mature Koala 
was observed opportunistically on the southern perimeter of the site on May 
21 2007 by an ERM Environmental Scientist.   
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Habitat available to ground-dwelling fauna in this area is limited due to 
current disturbances such as regular maintenance slashing.  Existing 
sheltering habitat available for ground-dwelling fauna includes emergent 
bracken, kangaroo grass, and acacia saplings.  A sparse distribution of leaf 
litter is also present.  Ground-dwelling species that may utilise this habitat 
may include reptiles and amphibians.  Large mammals (macropods) such as 
wallabies and kangaroos may utilise this habitat type for grazing. 

 
Photo 3.3 Mature Koala sighted in scattered eucalypts at the quarry site. 

Banksia - Xanthhorroea Scrub 

This habitat type provides an abundant source of foraging, nesting, sheltering 
and breeding habitat for many fauna species.  A shallow layer of leaf litter was 
present and no hollow-bearing trees were observed within this habitat type. 

Habitat is provided by the densely distributed shrubby species, such as the 
banksias and bottlebrushes, and is utilised by various nectivorous and 
insectivorous bird species for foraging, sheltering, nesting and breeding.  
Grass trees within this habitat type also provide sheltering and foraging 
habitat opportunities for arboreal fauna.  Predatory birds may utilise the trees 
occurring on the periphery of this habitat for perching, foraging and nesting.  
Small mammals, such as possums and bats, are also likely to utilise these 
habitats.   
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Habitat types available to ground-dwelling fauna include foraging, nesting, 
and breeding.  Foraging habitat for nectarivores and insectivores is provided 
by the flowering shrubs as well as within the leaf litter.  This habitat type 
offers a fairly dense vegetation structure, hence offering sheltering habitat for 
small ground-dwelling species from aerial predators, such as raptors, and 
larger mammals, such as feral dogs and foxes.  Nesting habitat for small 
mammals is available within the dense vegetation.  Reptiles and amphibians 
may torpor within the leaf litter.  Fauna likely to occur in this habitat type 
include small mammals, such as rodents and dasyurids, reptiles and 
amphibians. 

Shallow Ephemeral Pond 

One small shallow ephemeral pond (dimensions less than approximately 
4 x 8 m) occurs on the northern side of the quarry on the existing quarry 
bench.  This pond is highly turbid with suspended particles from the quarry 
substrate.  The pond water provides foraging habitat for amphibians and 
snakes and swooping bats and birds.  The perimeter of the pond offers 
basking and sheltering habitat for amphibians and reptiles.  The pond 
provides a temporary water source for all mobile fauna species that may use 
the quarry site. 

3.2.3 Threatened Species, Populations and Ecological Communities 

A single mature Koala was opportunistically sighted on 21 May 2007 by an 
ERM Environmental Scientist.  The Hastings Port Macquarie LGA is a strong-
hold for Koalas in NSW.  Previous occurrences of Koalas have been recorded 
from the eastern perimeter of the site, within 300 m to the south and within 
660 m to the north (DECC 2007).   

The Koala is listed as Vulnerable under the TSC Act.  No suitable Koala 
habitat is proposed to be removed at the site. 

Melalueca quinquenervia Swamp Forest was identified at the site on a narrow 
strip between the wetland and the western periphery of the quarry bench (see 
Figure 3.4).  Approximately 0.4 ha of this community was mapped during the 
field investigation, of which less than 0.1 ha occurs within the site.  The 
ecological characteristics of this community are consistent with that of the 
Swamp Sclerophyll Forest on Coastal Floodplains of the North Coast, Sydney Basin 
and South East Corner Bioregions, which is listed as an endangered ecological 
community under the TSC Act.   
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3.2.4 Noxious Weeds 

Gazetted noxious weed species currently exist at the site and are generally in 
the early stages of establishment.  In the Port Macquarie - Hasting LGA, Bitou 
Bush is listed as a Class 4 noxious weed and Lantana is listed as a Class 5 
noxious weed.  Under the Noxious Weeds Act 1993, the following measures are 
required: 

• Class 4 noxious weeds - the growth and spread of Class 4 noxious weeds 
must be controlled according the measures specified in a management plan 
published by the local control authority, in this case, the Port Macquarie - 
Hastings Council; and 

• Class 5 noxious weeds - there are no requirements to control existing 
Class 5 noxious weeds.  However, the weeds are ‘notifiable’ and a range of 
restrictions on their sale and movement exists.  

3.2.5 SEPP 14 Coastal Wetland Protection Area 

SEPP 14 Coastal Wetland No. 521 occurs on the western periphery of the site.  
The wetland currently appears to be of good condition and is mainly 
vegetated by Melaleuca Swamp Forest.  Evidence of disturbances includes 
traces of a previous high-intensity fire.  Weed encroachment is currently 
negligible and is limited to few spot occurrences of Bitou Bush.   

Vegetation condition monitoring data collected on five occasions by EcoPro 
between 1998 and 2003 conclude that there has been no impacts on wetland 
vegetation that could indicate that the quarrying activities have interrupted 
groundwater availability to the wetland. 

3.2.6 SEPP 44 Koala Habitat Protection Areas 

An assessment of Koala habitat, as described under SEPP 44, was not 
conducted during the field investigation and no scats or Koala individuals 
were observed opportunistically on the day.  However, a single mature Koala 
was sighted outside of the survey on 21 May 2007 by an ERM Environmental 
Scientist.   

No Koala habitat is proposed to be removed or further disturbed under the 
current proposal. 
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4 IMPACT ASSESSMENT AND MITIGATION 

Based on the desktop assessment and site investigation, the following 
potential impacts have been assessed and mitigation measures developed. 

4.1.1 Impacts to Native Vegetation 

Construction, Operation and Rehabilitation Phase 

No vegetation clearing is proposed to be conducted under the current 
proposal.  Therefore, no impacts related to vegetation clearing are expected to 
be incurred and no mitigation measures are required to be developed. 

Rehabilitation Phase 

Where non-local planted species are used for revegetation and/or landscaping 
purposes in environments where the vegetation is predominantly native, such 
as at the quarry, potential exists for cross-breading to occur and native species 
of the area to become genetically influenced by the relatively introduced 
species.  To ensure species used for revegetation and landscaping purposes at 
the time of quarry rehabilitation, planted species should be sourced from local 
provenance.  

4.1.2 Threatened Species, Populations and Ecological Communities 

No threatened species or populations, or their habitats are proposed to be 
further disturbed by the proposal.  Approximately 0.1 ha of the endangered 
ecological community, Swamp Sclerophyll Forest on Coastal Floodplains of the 
North Coast, Sydney Basin and South East Corner Bioregions (TSC Act), was 
identified on the subject site occurring as a narrow strip between the wetland 
and the western periphery of the quarry bench.  This community is not 
proposed to be directly disturbed by the current quarrying activities.  
Potential exists for groundwater resources available to this community to be 
interrupted as a result of the quarrying. Vegetation condition monitoring, as 
discussed in Section 4.1.3 is conducted, needs to be undertaken in order to 
detect any adverse impacts on this endangered ecological community. 

No threatened species, populations or ecological communities are considered 
likely to be adversely affected by the proposal and further consideration of 
these factors is not required. 
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4.1.3  SEPP 14 Wetland Vegetation  

Within the currently approved quarrying parameters, there appears to be 
limited hydraulic connectivity between the quarry and Coastal Wetland No. 
512.  The present approval provides for 140m3 of seepage water per day to be 
discharged from the quarry sump directly back to the wetland.  It is 
understood that to date, discharge of seepage water has been minimal and 
significantly less than the approved daily discharge rate. 

Vegetation condition monitoring data collected on five occasions by EcoPro 
between 1995 and 2003 indicates that to date quarrying activities have not 
substantially interrupted groundwater availability to the wetland as to incur 
an impact to the wetland vegetation. 

A hydrogeological assessment was undertaken (ERM 2008) based on the new 
quarry plans.  Whilst it was determined that the hydraulic connectivity 
between the quarry and the wetland will remain relatively low, there was an 
increase expected in seepage rate to between 200m3 and 580m3 per day.  This 
is significantly lower than the calculated minimum water budget surplus of 
the wetland of approximately 1,850m3 per day.  It is proposed to continue the 
practice of discharging this water back to the wetland in accordance with the 
principles outlined within the environmental management plan that has been 
adopted for the operation of the site (ERM 1995).   

An assessment of the chemistry of the groundwater undertaken during the 
hydrogeological assessment (ERM 2008) concluded that despite elevated 
concentrations of some metals and nitrate in water samples collected from the 
quarry relative to the wetland and the adopted site guidance levels (ANZECC 
2000 95% Protection Trigger Values), current visual observations of the 
vegetation around the quarry pond discharge point to the wetland indicate 
that the vegetation is not stressed by the discharges which have occurred to 
date.   

Based on the following, it can be concluded that: 

• Coastal Wetland No. 512 will not be adversely impacted upon by 
groundwater seepage due to continuing the practice of discharging the 
minor volumes of anticipated seepage into the quarry towards the wetland 
in accordance with established successful management principles; and 

• discharge of the quarry water into the wetland is unlikely to have 
significant adverse effects on the current quality wetland. 

Previous vegetation condition monitoring of SEPP 14 Coastal Wetland No 512 
has indicated no adverse impacts have been experienced due to fluctuations in 
groundwater availability as a result of quarrying activities.  With a deepening 
of the quarry pit, potential exists for the flow of groundwater to the wetland to 
be interrupted.  In order to detect and mitigate such an occurrence, this 
potential impact may be managed by continuing vegetation condition 
monitoring on a yearly basis for at least five years.  Where a noted decline in 
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the condition of the wetland vegetation is detected, quarrying activities 
should cease and further groundwater and ecological investigations be 
conducted before quarrying activities recommence. 

4.1.4 Pest Species  

Noxious weed species currently exist at the site, including Bitou Bush.  It is 
required that these species be managed as described in Section 3.2.4.   

During quarrying activities it is possible for weed materials to be directly and 
indirectly transported to and from the site via quarry plant equipment and 
personnel.  In order to minimise the potential for weed species to be 
introduced, established and spread the management of weeds should 
incorporated into an environmental management plan.   

The weed species at the site are currently in the initial stages of establishment.  
Suppression is the most convenient at this stage of weed development and 
hence weed control and eradication activities should be carried as soon as 
possible. 
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5 RECOMMENDATIONS 

Based on the ecological assessment of the potential impacts of the proposal, 
the following measures are recommended to avoid adverse impacts on the 
environment as a result of the proposal: 

• continued yearly monitoring of the vegetation condition of SEPP 14 Coastal 
Wetland No 512 to detect early indicators of significant fluctuations in 
groundwater availability.  Yearly monitoring is recommended to be 
conducted for at least the first five years following the expansion of the 
quarry.  Based on the groundwater monitoring results and vegetation 
condition assessments conducted for the first five years, additional 
monitoring should be considered at an appropriate time interval to ensure 
the essential groundwater resources are not depleted so as to incur an 
adverse impact on the wetland; 

• weed management should be incorporated into an environmental 
management plan to ensure noxious weeds are treated in accordance with 
the NW Act and to ensure weed materials are not introduced, established 
or spread to or from the site.  It is recommended that, since weed incursion 
at the site are currently in a preliminary state of establishment weed control 
and eradication activities should be undertaken as soon as possible; and 

• plant species used for the purposes of rehabilitation activities, such as 
revegetation and landscaping, should be sourced from local provenance 
and propagated in the locality. 

 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0064571RP1_V1 ECO/FINAL/15 JULY 2008 

28 

REFERENCES 

Bishop T 2000 Field Guide to the Orchids of New South Wales and Victoria 
UNSW Press92 Sydney. 

Keith D 2004 Ocean Shores to Desert Dunes: the native vegetation of New 
South Wales and the ACT Department of Environment and Conservation 
Hurstville NSW.  

McDonald RC, Isbell RF, Speight JG, Walker J and Hopkins HS 1990. 2nd Edn 
Australian Soil and Land Survey Field Handbook Inkata Press Melbourne. 

Mitchell McCotter 1994. Environmental Impact Statement - Proposed 
Expansion of Grants Head Quarry at Bonny Hills Prepared for Hurd 
Haulage Pty Ltd. 

Mitchell McCotter 1995 Environmental Management and Site Rehabilitation 
Plan – Grants Head Quarry Prepared for Hurd Haulage Pty Ltd. 

NSW Land Information Centre 2000 Grants Head 9434-1N Topographic and 
Orthophoto Map NSW Department of Information Technology and 
Management Bathurst NSW. 

Specht RL (1970) Vegetation in Leeper GW ed. (1970). The Australian 
Environment 4th ed CSIRO and Melbourne University Press Melbourne. 

 

 



 

 

Annex A 

Threatened Species Database 
Search Results 
 

 



 



Assessment of 
Significance

EPBC Act TSC/FM Act
Phascolarctos cinereus Koala - V Eucalypt forest and woodland with preferred 

Eucalyptus  sp. for foraging.  In the Port 
Macquarie - Hastings LGA, preferred feed 
trees include E. robusta , E. tereticornis and 
E. signata .

High. Observed on site.  
Habitat available is not 
proposed to be further 
disturbed.

No

Petaurus norfolcensis Squirrel Glider - V Inhabits mature or old growth Box, Box-
Ironbark woodlands and River Red Gum 
forest west of the Great Dividing Range and 
Blackbutt-Bloodwood forest with heath 
understorey in coastal areas. Requires 
abundant tree hollows for shelter  (DEC 
2005).

High. Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Potorous tridactylus Long-nosed Potoroo V (SE 
mainland 
population)

V Coastal heath and wet and dry sclerophyll 
forests.  Major habitat requirement is thick 
ground cover.  Digs small holes in earth while 
foraging. Dense understorey with occasional 
open areas is an essential part of habitat, 
and may consist of grass-trees, sedges, 
ferns or heath, or of low shrubs of tea-trees 
or melaleucas. A sandy loam soil is also a 
common feature (Strahan 1995; DEC 2005) . 

High. Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Pteropus poliocephalus Grey-headed Flying-fox V V Subtropical and temperate rainforests, tall 
sclerophyll and woodlands, heaths and 
swamps. Forages on the nectar and pollen of 
native trees, in particular Eucalyptus, 
Melaleuca and Banksia and fruits of 
rainforest trees and vines (Menkhorst and 
Knight 2001).

High. Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Hirundapus caudacutus White-throated Needletail M - Winters in Australia. Nests in rock crevices in 
cliffs or hollow trees and feeds on insects 
caught during flight. 

Low to moderate.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Monarcha melanopsis Black-faced Monarch M - Rainforests, eucalypt woodlands, coastal 
scrubs, damp gullies in rainforest and eulaypt 
forests (Pizzey and Knight 1997). 

Low to moderate.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Likelihood of OccurrenceConservation StatusScientific Name Common Name Habitat Reqirements



Myiagra cyanoleuca Satin Flycatcher M - Heavily vegetated gullies in forests, taller 
woodlands usually above shrub layer. During 
migration occurs in coastal forests, 
woodlands, mangroves, trees in open 
country and gardens (Pizzey and Knight 
1997). 

Low to moderate.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Rhipidura rufifrons Rufous Fantail M - Undergrowth of rainforests, wetter eucalypt 
forests, gullies, monsoon forests, 
paperbarks, sub-inland and coatal scrubs, 
mangroves, watercourses, parks and 
gardens (Pizzey and Knight 1997). 

Low to moderate.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Dasyurus maculatus Spotted-tailed Quoll E V Range of habitat types, including rainforest, 
open forest, woodland, coastal heath and 
inland riparian forest, from the sub-alpine 
zone to the coastline. Use hollow-bearing 
trees, fallen logs, small caves, rock crevices, 
boulder fields and rocky-cliff faces as den 
sites (DEC 2005).

Low to moderate.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Thesium australe Austral Toadflax V V Occurs in grassland or grassy woodland. 
Often found in damp sites in association with 
Kangaroo Grass (Themeda australis ). 
Flowers in spring-summer (DEC 2005).

Low to moderate. Suboptimal 
disturbed habitat on site.

No

Monarcha trivirgatus Spectacled Monarch M - Understorey mountain and lowland 
rainforests, thickly wooded gullies and 
waterside vegetation, dwells mostly below 
canopy (Pizzey and Knight 1997).

Low to moderate. Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Ardea alba Great Egret, White Egret M - Feeds in shallow water or drier habitats, on 
fish, frogs or insects. 

Low.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Ardea ibis Cattle Egret M - Dry grassy habitats, breeds in large wetlands 
and nests in trees on stick platforms. 

Low.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Botaurus poiciloptilus Australasian Bittern - V Inhabits terrestrial and estuarine wetlands.  
Prefers dense vegetation including sedges, 
rushes and reeds.

Low.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Calonectris leucomelas Streaked Shearwater M - Pelagic species, nests in forested hills. Low.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No



Ptilinopus magnificus Wompoo Fruit-Dove - V Large undistrubed rainforest habitat, feeding 
on fruiting trees and vines. Rainforest and 
contiguous forest from Cape York to Hunter 
Region in NSW.

Low.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Acacia courtii North Brother Wattle V V Only occurring on North Brother and Middle 
Brother Mountains in the Laurieton district, 
mid-north coast, on steep, dry, rocky slopes 
and in mixed dry forest on shallow soils, often 
under a canopy of White Mahogany and Grey 
Gum (DEC 2005)

Low. No suitable habitat on 
site.

No

Cryptostylis hunteriana Leafless Tongue-orchid V V Preferes scrubby swamp fringes to steep 
bare hillsides in tall Eucalypt forest (Bishop  
2000).

Low. No suitable habitat on 
site.

No

Litoria aurea Green and Golden Bell 
Frog

V Large permanent ponds and swamps with 
shallow, still and chemically unpolluted water, 
with a substrate of sand, and some aquatic 
vegetation, especially emergent reeds (White 
2006).

Low. No suitable habitat on 
site.

No

Caretta caretta Loggerhead Turtle E, M E Beach foredunes and oceanic enviornments 
(DEC 2005).

Low. No suitable habitat on 
site.

No

Chelonia mydas Green Turtle V, M V Beach foredunes open-water, reef lagoons 
and estuaries (DEC 2005).

Low. No suitable habitat on 
site.

No

Dermochelys coriacea Leathery Turtle V, M V Forages in inshore and offshore marine 
waters. Breeding habitat includes beach 
foredunes (DEC 2005).

Low. No suitable habitat on 
site.

No

Apus pacificus Fork-tailed Swift M - Nest on cliffs and seldom land. Feed on 
insects caught during flight. 

Low. No suitable habitat on 
site.

No

Diomedea antipodensis Antipodean Albatross V, M V Associated with marine environments, 
foraging pelagically (DEC 2005). 

Low. No suitable habitat on 
site.

No

Diomedea dabbenena Tristan Albatross E, M - Associated with marine environments, 
foraging pelagically. 

Low. No suitable habitat on 
site.

No

Diomedea exulans Wandering Albatross V, M E Breed in grass tussocks and feed pelagically 
(DEC 2005).

Low. No suitable habitat on 
site.

No

Diomedea gibsoni Gibson's Albatross V, M - Breeds only in Auckland Islands (NZ). 
Regularly occurs foraging off the NSW coast 
from Green Cape to Newcastle (DEC 2005)

Low. No suitable habitat on 
site.

No

Haematopus longirostris Pied Oystercatcher - V Favours intertidal flats of inlets and bays, 
open beaches and sandbanks (DEC 2005).

Low. No suitable habitat on 
site.

No



Macronectes giganteus Southern Giant-Petrel E, M E Associated with marine areas in the northern 
rivers CMA sub-region (DEC 2005). 

Low. No suitable habitat on 
site.

No

Macronectes halli Northern Giant-Petrel V, M V Adult birds stay close to breeding colonies at 
Macquarie Island while immature birds make 
long and poorly known circumpolar and trans-
oceanic movements. Feed pelagically and on 
coastal carion (DEC 2005).

Low. No suitable habitat on 
site.

No

Pterodroma leucoptera leucoptera Gould's Petrel E, M E Breeds on oceanic islands near Port 
Stephens. Nests in steep rocky gullies with a 
canopy of Cabbage Tree Palm, 
predominantly in natural rock crevices among 
rock scree and also in hollow fallen palm 
trunks, under mats of fallen palm fronds and 
in cavities among the buttresses of fig trees. 
Range and feeding areas of non-breeding 
Petrels are unknown (DEC 2005).

Low. No suitable habitat on 
site.

No

Pterodroma neglecta neglecta Kermadec Petrel 
(western)

V V Breeds on high islands and atols in thick 
vegetation on scrubby slopes, or amongst 
rocks and/or vegetation (DEC 2005). 

Low. No suitable habitat on 
site.

No

Puffinus leucomelas Streaked Shearwater M - Migrates to southern Australia from Japan. 
Forages pelagically and in inshore areas.

Low. No suitable habitat on 
site.

No

Sterna albifrons Little Tern M E Almost exclusively coastal, preferring 
sheltered environments. Nests in small 
scattered colonies on sandy beaches.   Have 
also been recorded in harbours, inlets and 
rivers (NPWS 1999).  

Low. No suitable habitat on 
site.

No

Thalassarche bulleri Buller's Albatross V - Species breeds in New Zealand and disperse 
when not breeding. Individuals have been 
observed in Australian waters south of Coff's 
Harbour.

Low. No suitable habitat on 
site.

No

Thalassarche cauta Shy Albatross V V Pelagic species. Nests are usually located in 
dense vegetation at or near water level (DEC 
2005).

Low. No suitable habitat on 
site.

No

Thalassarche chlororhynchos Yellow-nosed Albatross, 
Atlantic Yellow-nosed 
Albatross

M - Pelagic and inshore waters. Nest in scrub 
near the water level.

Low. No suitable habitat on 
site.

No

Thalassarche impavida Campbell Albatross V, M - Breeds on Campbell Island, NZ. Foraging is 
restricted to temperate shelf waters around 
Tasmania, Victoria and New South Wales. 

Low. No suitable habitat on 
site.

No



Thalassarche melanophris Black-browed Albatross V, M V Inhabits antarctic, subantarctic, subtropical 
marine and coastal waters over upwellings 
and boundaries of currents (DEC 2005).

Low. No suitable habitat on 
site.

No

Thalassarche steadi White-capped Albatross V, M - Breeds in NZ. Pelagic species feeding largely 
on fish.

Low. No suitable habitat on 
site.

No

Tyto capensis Grass Owl - V Open, treeless habitats or marshy ground 
vegetated with tussocks of grass or low 
heath or recently harvested paddocks or 
cane fields (DEC 2005). 

Low. No suitable habitat on 
site.

No

Arctocephalus forsteri New Zealand Fur-seal - V Prefers rocky parts of islands with jumbled 
rocky terrain and boulders. Feeds primarily 
on cephalopods, fish and seabirds and 
occasionally penguins (DEC 2005).

Low. No suitable habitat on 
site.

No

Arctocephalus pusillus doriferus Australian Fur-seal - V Prefers rocky parts of islands with flat, open 
terrain. They occupy flatter areas than do 
New Zealand Fur-Seals where they occur 
together (DEC 2005).

Low. No suitable habitat on 
site.

No

Balaenoptera edeni Bryde's Whale M - Restricted to tropical and temperate waters, 
both oceanic and inshore, from the equator 
to approximatley 40°S (DEW 2007).

Low. No suitable habitat on 
site.

No

Balaenoptera musculus Blue Whale E, M E Breeds in warm water at low latitudes, 
preferring open seas rather than coastal 
waters (DEC 2005).

Low. No suitable habitat on 
site.

No

Caperea marginata Pygmy Right Whale M Found in the southern hemisphere in all 
temperate oceans with water temperatures 
up to 20° (Aitken 2002). 

Low. No suitable habitat on 
site.

No

Eubalaena australis Southern Right Whale E V Migrate between summer feeding grounds in 
Antarctica and winter breeding grounds 
around the coasts of southern Australia, New 
Zealand, South Africa and South America. 
They move inshore in winter for calving and 
mating. Calving females and females with 
young usually remain very close to the coast, 
paticularly in the 5-10m watermark.

Low. No suitable habitat on 
site.

No

Lagenorhynchus obscurus Dusky Dolphin M Occurs in coastal waters of the Southern 
Hesmisphere.

Low. No suitable habitat on 
site.

No



Megaptera novaeangliae Humpback Whale V, M V Occurs in the northern rivers marine zone, 
migrating from cold-water summer feeding 
grounds in Subantarctic waters to warm-
water winter breeding grounds in the central 
Great Barrier Reef during . They are regularly 
observed in NSW waters in June and July, 
on northward migration and October and 
November, on southward migration.

Low. No suitable habitat on 
site.

No

Orcinus orca Killer Whale, Orca M - Cosmopolitan, from polar regions to equator 
in all oceans. Inhabits oceanic, pelagic and 
neritic enviorns in warm and cold waters. Off 
Australia, often seen along continental slope 
and on shelf (DEW 2007).

Low. No suitable habitat on 
site.

No

Carcharias taurus (east coast 
population)

Grey Nurse Shark (east 
coast population)

CE E Occur in or near deep sandy-bottomed 
gutters or rocky caves at depths generally 
between 15 and 40m and in the vicinity of 
inshore rocky reefs and islands (Environment 
Australia 2002a).

Low. No suitable habitat on 
site.

No

Carcharodon carcharias Great White Shark V, M V Juveniles are most commonly encountered in 
inshore areas often in the vicinity of the open 
coast beaches.  The species is largely 
transient and can be sighted at pinniped 
colonies with some long-term residents. 
Habitat critical to the species is unknown. 
(Environment Australia 2002b).E85

Low. No suitable habitat on 
site.

No

Rhincodon typus Whale Shark V, M - Pelagic species that occurs in continental 
shelf and offshore waters in both tropical and 
warm temperate waters of all oceans 
(Australian Museum 2006). 

Low. No suitable habitat on 
site.

No

Grevillea caleyi Caley's Grevillea E E Erect shrub occurring in the northern Sydney 
suburb of Terry Hills and including areas of 
Duffys Forest, Belrose and Ingleside.  Found 
on ridgetops in association with laterite soils 
and a vegetation community of open forest 
(DEC 2005).

Low. Outside known 
distribution and no suitable 
habitat on site.

No



Pandion haliaetus Osprey - V Coasts and estruaries, rock cliffs, 
mangroves. Nests in a massive pile of sticks 
on ground or in tree that provides vantage 
point. Forages for fish while hovering over 
water.

Moderate to high.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Tyto novaehollandiae Masked Owl - V Dry eucalypt forests and woodlands from sea 
level to 1100 m. Hunts along the edges of 
forests, including roadsides. Roosts and 
breeds in moist eucalypt forested gullies, 
using large tree hollows or sometimes caves 
for nesting (DEC 2005). 

Moderate to high.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Cercartetus nanus Eastern Pygmy-possum - V Wet and dry eucalypt forest, subalpine 
woodland, coastal banksia woodland and wet 
heath (Menkhorst and Knight, 2001)

Moderate to high.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Chalinolobus dwyeri Large-eared Pied Bat, 
Large Pied Bat

V V Roosts in small groups in caves and mines.  
Most commonly recorded from dry sclerophyll 
forest and woodlands.  Also occur in sub-
alpine woodland, the edge of rainforest and 
wet sclerophyll forest.  Insectivorous 
(Churchill 1998)

Moderate to high.  Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Lophoictinia isura Square-tailed Kite - V Widespread but sparsley distributed 
throughout the mainland.  Typiaclly inhabits 
the forested and wooded coastal lands of 
tropical and temperate Australia.  In NSW 
inhabits ridge and gully forests dominated by 
Woolly butt, Spotted Gum or Peppermint 
Gum (NPWS 1999).

Moderate to high. Suitable 
habitat available in the locality
is not proposed to be 
disturbed.

No

Petaurus australis Yellow-bellied Glider - V In the northern regions of NSW, prefers 
mixed coastal forests to dry escarpment 
forests generally in areas with high rainfall 
and nutrient rich soils with year-round food 
sources from a variety of eucalypt species. 
Nesting occurs in large tree hollows (DEC 
2005). 

Moderate to high. Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Phascogale tapoatafa Brush-tailed Phascogale V E Prefer dry sclerophyll open forest with sparse 
groundcover of herbs, grasses, shrubs or 
leaf litter. Also inhabit heath, swamps, 
rainforest and wet sclerophyll forest. Nest 
and shelter in tree hollows with entrances 2.5 
- 4 cm wide (DEC 2005).

Moderate to high. Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No



Planigale maculata Common Planigale - V Inhabits rainforest, eucalypt forest, 
heathland, marshland, grassland and rocky 
areas where there is surface cover, and 
usually close to water. Breeds in hollow logs, 
under bark, rocks, cracks in soil, grass 
tussocks or building debris (DEC 2005).

Moderate to high. Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Pseudomys gracilicaudatus Eastern Chestnut Mouse - V Most commonly found in dense wet heath 
and swampy areas usually shared with the 
Swamp Rat (Strahan 2004).

Moderate to high. Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Syconycteris australis Common Blossom-bat - V Coastal areas of north-east NSW and 
eastern Queensland. Common Blossom-bats 
often roost in littoral rainforest and feed on 
flowers in adjacent heathland and paperbark 
swamps (DEC 2005).

Moderate to high. Suitable 
habitat available in the locality
is not proposed to be further 
disturbed.

No

Allocasuarina defungens Dwarf Heath Casuarina E E Tall heath on sand, but can also occur on 
clay soils and sandstone. Generally restricted 
to within 15 km of the coast (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Cynanchum elegans White-flowered Wax Plant E E Occurs on the edge of dry rainforest 
vegetation. Other associated vegetation 
types include littoral rainforest; Coastal Tea-
tree Leptospermum laevigatum – Coastal 
Banksia Banksia integrifolia subsp. 
integrifolia coastal scrub; Forest Red Gum 
Eucalyptus tereticornis aligned open forest 
and woodland; Spotted Gum Eucalyptus 
maculata aligned open forest and woodland; 
and Bracelet Honeymyrtle Melaleuca 
armillaris scrub to open scrub (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Melaleuca groveana Grove's Paperbark - V Grows in heath and shrubland, often in 
exposed sites, at high elevations, on rocky 
outcrops and cliffs. Also in dry open 
woodlands. Found in coastal districts north 
from Port Stephens (DEC 2005). 

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No



Crinia tinnula Wallum Froglet - V Found only in acid paperbark swamps and 
sedge swamps of the coastal ‘wallum’ 
country. In the northern rivers area, occurs 
swamps, or wet or dry heaths, or sedge 
grasslands or swamps. Males call in 
choruses from within sedge tussocks or at 
the water edge (DEC 2005). 

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Litoria brevipalmata Green-thighed Frog - V Breeds in semi-permanent or ephemeral 
ponds or depressions in a range of 
vegetation communities, including rainforest, 
wet and dry forest, heath and grassland. 
Forages in leaf litter within 300m of breeding 
habitat and shelters in leaf litter or vegetation 
within 300m of breeding habitat (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Calyptorhynchus lathami Glossy Black-Cockatoo - V Open forest and woodlands of the coast and 
the Great Dividing Range up to 1000m 
elevation.  Forages almost exclusively on she-
oak species, particularly Black She-oak 
(Allocasuarina littoralis ), Forest She-oak (A. 
torulosa ) or Drooping She-oak (A. 
verticillata ) occur. Dependent on large hollow-
bearing eucalypts for nest sites (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Ephippiorhynchus asiaticus Black-necked Stork - E Widespread across coastal northern and 
eastern Australia. Inhabits permanent 
freshwater wetlands including margins of 
billabongs, swamps, shallow floodwaters, 
and adjacent grasslands and savannah 
woodlands; can also be found occasionally 
on inter-tidal shorelines, mangrove margins 
and estuaries (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Gallinago hardwickii Latham's Snipe M - Found in any vegetation around wetlands, in 
sedges, grasses, lignum, reeds and rushes 
and also in saltmarsh and creek edges on 
migration. They also use crops and pasture 
(Australian Museum 2006).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Haliaeetus leucogaster White-bellied Sea-Eagle M - Perch high in a trees and forage over 
waterways and adjacent land.  Common in 
coastal and near coastal areas of Australia 
(Australian Museum 2006).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No



Lathamus discolor Swift Parrot E E Found in NSW over winter (May to August) 
predominantly along the western inland 
slopes of the Great Dividing Range but are 
also patchily distributed along the North and 
South coasts of NSW and around Sydney. 
Prefer box-ironbark forests (dominated by 
Grey Box, Eucalyptus microcarpa, and Mulga 
Ironbark, E. sideroxylon) and grassy 
woodlands (dominated by White Box, E. 
albens, Grey Box and Grey Box/Yellow Gum) 
in NSW.  Feeds, preferably in large trees 
associated with drainage lines on eucalypt 
nectar, pollen and associated insects (Swift 
Parrot Recovery Program, DPI, Hobart).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Merops ornatus Rainbow Bee-eater M - Found during the summer in un-forested 
areas in most of southern Australia and 
Tasmania. Migrate north during winter to 
northern Australia. Roost in large groups in 
dense undergrowth or large trees and breeds 
in burrows.

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Ninox strenua Powerful Owl - V Range of vegetation types including 
woodland, open forest, tall open forest and 
rainforest. Tree hollows essential for nesting 
and providing arboreal marsupials as main 
diet component.

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Rostratula australis Australian Painted Snipe V - Shallow freshwater wetlands, vegetated 
ephemeral and permanent lakes and 
swamps, and inundated grasslands. It roosts 
during the day in dense vegetation and is 
active at dusk, throughout the night and 
dawn.  Recorded throughout Australia, but 
the majority of occurrences and breeding 
records are from the south-east mainland.

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Xanthomyza phrygia Regent Honeyeater E, M E Semi-nomadic species which occurs in 
temperate eucalypt woodlands and forests in 
south-eastern Australia.  Usually associated 
with Box-Ironbark eucalypt associations and 
Swamp Mahogany forest in coastal NSW 
(NPWS 1999).  

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No



Miniopterus australis Little Bentwing-bat - V Caves for breeding. Forages in moist 
eucalypt forest, rainforest or dense coastal 
banksia scrub (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Miniopterus schreibersii oceanensis Eastern Bentwing-bat - V Caves are the primary roosting habitat, but 
also use derelict mines, storm-water tunnels, 
buildings and other man-made structures. 
populations disperse within about 300 km 
range of maternity caves (DEC 2005).

Moderate.  Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Rostratula benghalensis s. lat. Painted Snipe M E Prefers fringes of swamps, dams and nearby 
marshy areas where there is a cover of 
grasses, lignum, low scrub or open timber. 
Nests on the ground amongst tall vegetation, 
such as grasses, tussocks or reeds (DEC 
2005). 

Moderate. Suitable habitat 
available in the locality is not 
proposed to be disturbed.

No

Mormopterus norfolkensis Eastern Freetail-bat - V Found along the east coast from south 
Queensland to southern NSW. Occur in dry 
sclerophyll forest and woodland east of the 
Great Dividing Range and Roost maily in tree 
hollows but will also roost under bark or in 
man-made structures (DEC 2005).

Moderate. Suitable habitat 
available in the locality is not 
proposed to be disturbed.

No

Petrogale penicillata Brush-tailed Rock-wallaby V E Breeding habitat includes rock crevices, 
ledges, caves or rock overhangs on clifflines, 
outcrops, gorges or steep slopes. Foraging 
habitat includes grassy or shrubby 
understorey or grassland within 1 km of 
shelter/breeding habitat (DEC 2005).

Moderate. Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No

Scoteanax rueppellii Greater Broad-nosed Bat - V Forages in a variety of habitats from 
woodland to moist and dry eucalypt forest 
and rainforest. Most commonly found in tall 
wet forest. Roosts in tree hollows and 
branches and roofs of old buildings (DEC 
2005). 

Moderate. Suitable habitat 
available in the locality is not 
proposed to be further 
disturbed.

No
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Vegetation Community 1 Swamp Sclerophyll Forest Vegetation Community 2 Wet Sclerophyll Forest Vegetation Community 3 Disturbed eucalypt woodland Vegetation Community 4 Blackbutt/Banksia Forest
Botanical Name Common Name Botanical Name Common Name Botanical Name Common Name Botanical Name Common Name
Canopy Canopy Canopy Canopy
Melaleuca quinquinervia Broad-leaved Paperbark Lophostemon confertifolia Brushbox Lophostemon confertifolia Brushbox * *

Eucalyptus robusta Swamp Mahogany * Melaleuca quinquinervia
Broad-leaved 
Paperbark Eucalyptus pilularis Blackbutt Eucalyptus pilularis Blackbutt

Corymbia eximia Pink Bloodwood Eucalyptus robusta Swamp Mahogany Eucalyptus signata Scribbly Gum Melaleuca linariifolia Flax-leaved Paperbark
Corymbia Red Bloodwood Callicoma serratifolia Callicoma Shrubs
Casuarina She-oak Shrubs Acacia ulicifolia Prickly Moses
Syncarpia glomulifera Turpentine Dodonaea tirqueta Hop Bush Acacia binervata Two-viened Hickory

Acacia sophorae Wattle Acacia myrtifolia Red-stemmed Wattle
Shrubs Linospadix monostachya Walking-stick Palm Banksia Shrubs
Banksia aemula Wallum Banksia Olive Chrysanthemoides Bitou Bush Acacia binervata Two-viened Hickory
Banksia ericifolia Heath-leaved Banksia Monotocca Groundcover Acacia suaveolens Sweet Wattle
Banksia robur Lantana camara Lantana + Pteridum esculentum Braken Banksia serrata Old-man Banksia
Banksia serrata Old-man Banksia Groundcover Glycine tabacina Love Creeper Banksia integrifolia Coastal Banksia
Banksia spinulosa Hairpin Banskia Adiantum sp. Rough Maidenhair Hardenbergia violaceae Hardenbergia Senna sp. Senna
Callistemon a Bottlebrush Pteridum esculentum Braken Eustrephus latifolius Wombat Berry
Callistemon b Bottlebrush Blechnum cartilagineum Gristle Fern Themeda australis Kangaroo Grass
Chrysanthemoides Bitou Bush + Gleichenia rupestris Pouched Coral Fern
Dillwynia retorta Parrot Pea Gahnia clarkei Tall Sword Sedge Pratia purpurescens White Root
Leptospermum 
polygalifolium Lemon-scented Tea-tree Bidens Pilosa Farmers Friend + Pomax umbellata Pomax Groundcover
Leptospermum trinervium Paperbark Tea-tree Habitat Features Lomandra longifolia Spiny-headed Matt-rush Pteridum esculentum Braken
Persoonia levis Broad-leaved Geebung Hollow-baring Trees Dianella sp. Blue Flax-lily Themeda australis Kangaroo Grass

Persoonia linearis Narrow-leaved Geebung Waterbodies 
Ducks, frogs, retiles,  
amphibians Habitat Features

Sprengelia incarnata Pink Swamp Heath
Sandy/Silty substrate with 
leaf liter Small mammal diggings Hollow-baring Trees Stramina

Xanthorrhoea resinosa Grass Tree Sandy/Silty substrate with leaf liter Small mammal diggings
Groundcover Habitat Features
Baloskion tetraphyllum var. 
meiostachyum Baloskioin Hollow-baring Trees
Calotis hispidula Boganflea +
Cassytha pubescens Common Devils Twine
Caustis recurvata var. 
recurvata Caustis
Gahnia clarkei Tall Sword Sedge
Lomandra longifolia Spiny-headed Matt-rush
Smilax glyciphylla Native Sarpsarilla

Crofton Weed +
Billygoat Weed +

Habitat Features
Hollow-baring Trees
Much fallen woody debris & 
leaf litter
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Scientific Name Common Name

Birds
Acanthorhynchus tenuirostris Eastern Spinebill
Anthochaera chrysoptera Little Wattlebird
Aquila audax Wedge-tailed Eagle
Cacomantis flabelliformis Fan-tailed Cuckoo
Calyptorhynchus funereus Yellow-tailed Black Cockatoo
Eopsaltria australis Eastern Yellow Robin
Hieraaetus morphniodes Little Eagle
Melphaga lewinii Lewins Honeyeater
Pardalotus punctatus Spotted Pardelote
Philemon corniculatus Noisy Friarbird
Phylidonyris nigra White-cheeked Honeyeater
Playtcercus eximius Eastern Rosella
Sericornis frontalis White-browed Scrubwren
Trichoglossus haematodus Rainbow Lorikeet
Anas superciliosa Pacific Black Duck
Amphibians and Reptiles
Crinia signifera Common Eastern Froglet
Lampropholis delicata Garden Skink
Mammals
Macropus giganteus Eastern Grey Kangaroo
Phascolarctos cinerea Koala
Petaurus  sp. Glider
Wallabia sp. Wallaby
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