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Rental housing will be provided in Kununurra for senior management staff; other staff will be
housed in an accommodation facility. It is anticipated that the Ord Irrigation Expansion Project
workers accommodation village will be available for use by SMPL and its employees by the time
the Sorby Hills Project is operational.
The workforce at the Sorby Hills Project Mine Site will work a combination of roster, as detailed in
the table below (Table 3-3: Indicative Employee Roster).
The proposed Sorby Hills Project organisational structure is shown in Appendix 23.
Table 3-3: Indicative Employee Roster
Category of Work

Workforce

Roster

Mining

24 (7 SMPL employees plus 17
contractors)

5days:2day (12Hr day shift)

Crushing

4

5days:2day (12Hr day shift)

Process

10

2weeks:2weeks (24Hr roster)

Laboratory

3

2weeks:2weeks (24Hr roster)

Maintenance

9

5days:2day (12Hr day shift)

Management, Administration
and Environmental Staff

10

5days:2day (12Hr day shift)

Haulage/Transport

4

2weeks:1week (24Hr roster)

TOTAL

64

3.8

Transportation Corridors

Entry to the Sorby Hills Project site will be via the existing access track from the Weaber Plain
Road, which will be widened and upgraded in line with MRWA specifications. The ore transport
routes for the Sorby Hills Project are in two stages:


Pits to ROM pad and crusher bins for Processing;



Post Process ore concentrate transported off-site to the laydown facilities at Wyndham
Port via the site access road, Weaber Plain Road, Mills Road, Ivanhoe Road, Victoria
Highway and Great Northern Highway.

The haul roads from the pits to the ROM pad will be double lane haul roads built to required
specifications. The haul road will have an unsealed surface and will be constructed by a cut and fill
process using soil and shale material obtained from levelling the Plant Site, with additional
material sourced from waste rock stripping as required. Similar material was used in 1979 to
construct access tracks in the area; there have been no issues with these roads indicating the
suitability of this material for road construction. The haul road will be 3.5km long and 50m wide at
the base allowing for a 40m wide road surface. The haul road will be raised to prevent flooding of
the road surface during the annual wet season.
The trucking of concentrate from the Sorby Hills Project site to the Wyndham Port laydown
facilities will be a 120km (one way) trip on a sealed road network (Figure 3-6: Proposed Transport
Route from Sorby Hills Project to Wyndham Port). The proposed MRWA Kununurra Heavy
Vehicles Route would result in an alternative transport link that could be used by SMPL haul
trucks, allowing the township of Kununurra to be bypassed. SMPL will support this project and
utilise the route should it become available.
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Sorby Hills Project to the Wyndham port

Mining Proposal

Page 56

Concentrate haulage will be completed by a specialist contractor carting approximately 117T per
load. Concentrate will be transported in the sealed ‘’Rotabox’’ containers; four containers carrying
25T to 35T net weight apiece will be loaded onto each road train for transport to Wyndham Port.
Twelve truck movements per week are expected, although up to 20 movements a week could
occur following events such as road closures from flooding.
3.9

Resource Requirements and Regional Infrastructure

The Sorby Hills Mine Site is essentially ‘self sufficient’, generating power and water at the site.
Power generation for the processing plant will most likely be through diesel powered generator
sets. In addition there may be the possibility of sourcing a gas supply from the Weaber Gas Field
(Advent Energy) by the time the Sorby Hills Project is operational, in which case the existing diesel
generator sets will be modified to operate with natural gas. Power usage will be approximately
8624MWHrsPa and will require five 500kW generator sets on site. It is anticipated that during
normal operations three generator sets will be required, with the fourth used during start up and
the additional generator set as a back-up. In addition two 500kW generator sets will be required
to facilitate mine dewatering pumps.
Process water will be sourced from mine dewatering and recycled water from the processing
plant. Potable water will most likely be sourced from rainwater and a groundwater production
bore situated away from the mineralised field.
The Sorby Hills Project will utilise the public road network to a large extent for haulage of
concentrate to Wyndham and for normal Mine Site deliveries and transport of personnel.
Trucking movements for the Sorby Hills Project were considered as part of the “Freight and
Logistics Services in the East Kimberley Region” report completed on behalf of the Freight and
Logistics Council of WA by Strategic Design + Development Pty Ltd (2010), which aimed to assess
the demand for freight and logistics services in the East Kimberley region. According to this report
the Sorby Hills Project will contribute between 4.8% and 5.7% of total loads for the East Kimberley
region based on forecast movements during operations.
3.10

Compliance with Legislation and Other Approvals

3.10.1

Relevant Legislation

A range of state legislation will have relevance to the mining, processing and transport of Ag Pb Zn
concentrate at the Sorby Hills Mine Site as outlined in Table 3-4: State Legislation Relevant to the
Management of Sorby Hills Concentrate.
Table 3-4: State Legislation Relevant to the Management of Sorby Hills Concentrate
Act
Environmental Protection Act 1986

Application
Part IV – environmental impact assessment and approval
(Statement 783).
Part V – prevention, control and abatement of pollution
and environmental harm; clearing of vegetation.

Dangerous Goods Safety Act 2004 (replaces Explosives and Management of explosive and dangerous goods.
Dangerous Goods Act 1961 and Dangerous Goods
Regulations under this Act specific to this project include:
(Transport) Act 1998)
• Dangerous Goods Safety (Road and Rail Transport of Non
explosives) Regulations 2007
• Dangerous Goods Safety (Storage and Handling of Non
explosives) Regulations 2007
• Dangerous Goods Safety (Explosives) Regulations 2007
• Dangerous Goods Safety (Goods in Ports) Regulations
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2007.
National Environment Protection Council (Western
Australia) Act 1996

State requirement to implement National Environment
Protection Measures (NEPMs) – Ambient Air Quality.

Rights in Water & Irrigation Act 1914

Water rights & management of impacts on downstream
users/beneficial uses, licences for groundwater extraction
for ore processing.

Health Act 1911

Protection of public health.

Mining Act 1978

Right to mine, land access and environmental assessment.

Mine Safety & Inspection Act 1994

Safety of the mine and mining operations; occupational
health and safety issues.

Occupational Safety and Health Act 1984

Occupational health and safety issues.

Waterways Conservation Act 1976

Protection of waterways

Wildlife Conservation Act 1950

Protection of endangered flora and fauna.

Contaminated Sites Act 2003

Investigation, reporting and remediation of contaminated
sites.

3.10.2

Standards, Guidelines and Codes of Practice

There are no standards, guidelines or codes of practice specific to Ag Pb Zn concentrate. However,
a range of standards, guidelines and codes of practice exist that are, in general, relevant to the
management of this ore concentrate (Table 3-5: HSE Standards, Guidelines and Codes of Practice
Relevant to the Management of Sorby Hills Project). The relevant standards, guidelines and codes
of practice will be applied by SMPL and all contractors to ensure the Sorby Hills resource is mined,
processed and transported in a manner which will minimise the exposure and impact of ore
concentrate dust on the public, employees and the environment.
Table 3-5: HSE Standards, Guidelines and Codes of Practice Relevant to the Management of Sorby
Hills Project
Standards

Application

AS 3846-2005

The handling and transport of dangerous cargoes in port
areas

AS/NZS 4360:2004

Risk management

A/NZS 5667.1:1998

Design of water sampling programs, sampling techniques
and preservation, handling of samples

AS 2636 – 1984

Sampling of venous and capillary blood

AS 3640 – 1989

Methods for sampling – inspirable dust

AS 2985 – 1987

Methods for sampling – respirable dust

AS 2800 – 1985

Determination of particulate lead

AS 4874 – 2000

Guide to investigation of potentially contaminated soil

AS 4482 – 1997

Guide to sampling and investigation

AS 1716 – 2003

Respiratory protective devices

AS 2922 – 1987

Ambient air – siting of sampling units

AS 4452 – 1997

Storage of toxic substances
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AS 1940-2004

Storage and Handling of Flammable and Combustible
Liquids

International Organisation for Standardisation (ISO) 37111990

Lead chromate pigments and lead chromate molybdate
specifications and methods of testing

National Standard for the Control of Inorganic Lead at
Work [NOHSC:1012(1994)]

Occupational exposure to inorganic lead in lead processes

Guidelines

Application

National Environmental Protection (Ambient Air Quality)
Measure (NEPM) – 1998

Air quality standard for lead – committed to by WA
Government

Biological Monitoring (Department of Industry and
Resources (DOIR) 1997)

Measurement of hazardous substances in body fluids to
gauge level of exposure to that substance

WRC Water Quality Protection Guidelines No. 1-Water
quality management in mining and minerals processing:
an overview

Water-related issues that need to be considered during
project development and management of mining and
mineral processing activities

WRC Water Quality Protection Guidelines No.2-Tailings
Facilities

Manage the impact of tailings containment facilities on the
quality of a region's water resources

WRC Water Quality Protection Guidelines No.4 Installation of Mine Site groundwater monitoring bores

Location and design of groundwater monitoring bores

WRC Water Quality Protection Guidelines No.5 – Mine site Establishing and operating a Mine Site water quality
monitoring program
water quality monitoring
WRC Water Quality Protection Guidelines No.10 – Above
Ground Fuel and Chemical Storage

Storage requirements for above ground fuel and chemicals

WRC Water Quality Protection Guidelines No.11 – Mine
Dewatering

Dewatering guidelines for Mine Sites

Adjustment of Exposure Standards for Extended Work
Shifts (Dept of Minerals and Energy WA 1999)

Exposure standards for airborne contaminants in the
workplace

Hazardous Substances and Contaminant Monitoring
(CONTAM) System Procedures (DMP 2008)

Requirements for mining operators to meet obligations for
sampling, reporting and submitting results for Resources
Safety's contaminant monitoring (CONTAM) system

Health surveillance program for mine employees (DMP
2007)

Requirements for undertaking health assessments under
the health surveillance system provisions of the Mines
Safety and Inspection Regulations 1995. Applies to initial
and periodic health assessments undertaken for the
purpose of the health surveillance system that is stored in
Resources Safety's MINEHEALTH database

Occurrence, accident and occupational disease legislative
reporting requirements (DOIR 2001)

Legislative reporting requirements under the Mines Safety
and Inspection Act 1994 and the Mines Safety and
Inspection Regulations 1995

Safety and Health Risk Management (DOIR 1999)

The process to be followed when carrying out risk
management in accordance with the Mines Safety and
Inspection Act 1994 and Mines Safety and Inspection
Regulations 1995

Management of Hazardous Substances on Mine Sites
(DOIR 1997)

Establishing hazardous substance management programs
on mines

A guideline for the development and implementation of a
dust management program (DEC 2008)

How to develop and implement a dust management
program

Dangerous Goods Safety Guidance Note T02/08

Transportation of dangerous goods by road
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Dangerous Goods Safety Guidance Note S02/09

Risk assessment for dangerous goods

Dangerous Goods Safety Guidance Note S01/09

Licensing and exemptions for storage and handling of
dangerous goods

Codes of Practice

Application

Australian Dangerous Goods and Explosives Code 7th
Edition (ADG7)

Technical requirements and guidelines for the transport of
dangerous goods by road and rail

National Code of Practice for the Control and Safe Use of
Inorganic Lead at Work [NOHSC:2015 (1994)]

Occupational exposure to inorganic lead (not organic lead)

National Code of Practice for the Control of Workplace
Hazardous Substances [NOHSC:2007(1994)]

Requirements for compliance with the National Model
Regulations for the Control of Workplace Hazardous
Substances [NOHSC:1005(1994)] so as to minimise the risk
of disease and injury due to exposure to hazardous
substances in the workplace

3.10.3

Approvals and Licences

In order to ensure all aspects of the Sorby Hills Project are considered, a number of environmental
and non-environmental approvals and licences are required, as outlined in Table 3-6: Required
Approvals and Licences. The status of these approval and licence applications is also described
below.
Table 3-6: Required Approvals and Licences
Agency/Authority
Department of Mines and
Petroleum (DMP)

Environmental Protection
Authority (EPA)

Approval required

Status



Mining Proposal – Sorby Hills Application presented as this document
Project Mine Site



Project Management Plan (PMP)

Application to be submitted January
2012



Native Vegetation Clearing Permit

Application submitted December 2011



Dangerous Goods Site Licence

To be obtained prior to commencement
of operations



Explosives Storage Licence

To be obtained prior to commencement
of operations



Program of Works (POW)

POW 31473 for exploration on M80/197
and M80/286 approved 25 July 2011.
Additional POWs will be sort as
required.



EPA Referral

Referral document submitted December
2011

Works Approvals

Application submitted December 2011

Environmental Protection Licence

To be granted by DEC upon completion
of construction activities, prior to
commencement of operations

Department of Environment and 
Conservation (DEC)
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Main Roads WA (MRWA) and
Department of Transport (DoT)



Permission to transport

???

Department of Water (DoW)



5C Licence to Take Groundwater

Application to be submitted February
2012



26D Licence for bore construction

To be obtained
construction



Building Licence

Application to be submitted January
2012



Application to Construct or Install Application to be submitted January
an Apparatus for the Treatment of 2012
Sewage



EPBC Act Referral

Shire of Wyndham East
Kimberley (SWEK)

Department of Environment,
Water, Heritage and the Arts
(DEWHA)

3.10.4

prior

to

bore

Referral document submitted December
2011

Tenement Conditions

Under the Mining Act 1978 (WA) (Mining Act) conditions have been attached to each tenement.
The table below (Table 3-7: Tenement Conditions) identifies requirements associated with the
Sorby Hills Project tenements and their progress.
Table 3-7: Tenement Conditions
Tenement

Condition

Progress

M80/197 & M80/286

Compliance with the provisions of the Aboriginal
Heritage Act, 1972 to ensure that no action is
taken which is likely to interfere with, or damage
an Aboriginal site.

Heritage Clearance undertaken for the site.
Procedures
developed
to
ensure
compliance with Aboriginal Heritage Act
1972.

M80/197 & M80/286

All surface holes drilled for the purpose of Will be undertaken as part of exploration
exploration and/or the determination of ore programs.
reserves are to be capped, filled or otherwise
made safe immediately after completion to the
satisfaction of the Regional Mining Engineer or his
nominees.

M80/197

All costeans and other disturbances to the surface Will be undertaken as part of exploration
of the land made as a result of exploration programs.
activities being left in a safe condition; and if
directed by the District Mining Engineer, being
backfilled within 12 months of the licence being
relinquished.

M80/286

All costeans and other disturbances to the surface Will be undertaken as part of exploration
of the land made as a result of exploration, programs.
including drill pads, grid lines and access tracks,
being backfilled and rehabilitated to the
satisfaction of the Environmental Officer, DMP.
Backfilling and rehabilitation being required no
later than 6 months after excavation unless
otherwise approved in writing by the
Environmental Officer, DMP.
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Tenement

Condition

Progress

M80/197 & M80/286

All waste materials, rubbish, plastic sample bags, This Mining Proposal identifies the
abandoned equipment and temporary buildings requirement for domestic and industrial
being removed from the mining tenement prior to waste management (section 4.7).
or at the termination of exploration
programme/operations.

M80/197

All topsoil being removed ahead of mining This Mining Proposal identifies the
operations and stockpiled for replacement in requirement for soil management (section
accordance with the directions of the District 4.6).
Mining Engineer.

M80/197 & M80/286

The Rights in Water and Irrigation Act 1914 as Noted.
amended.

M80/197 & M80/286

No mining being carried out that will pollute or Noted.
unduly interfere with the natural water courses.

M80/286

Unless the written approval of the Environmental
Officer, DMP is first obtained, the use of scrapers,
graders, bulldozers, backhoes or other
mechanised equipment for surface clearing or the
excavation of costeans is prohibited. Following
approval, all topsoil being removed ahead of
mining operations and separately stockpiled for
replacement after backfilling and/or completion
of operations.

Programme of Works, or equivalent,
approvals
are
sought
prior
to
commencement of exploration activities.
This Mining Proposal also identifies the
requirement for use of mechanised
equipment
(section
3.2),
surface
disturbances (section 3.1) and soil
management (section 4.6).

M80/286

No developmental or productive mining or This Mining Proposal satisfies this condition.
construction activity being commenced until the
tenement holder has submitted a plan of the
proposed operations and measures to safeguard
the environment to the Director, Environment,
DMP for assessment; and until his written
approval has been obtained.

M80/197 & M80/286

The rights of ingress to and egress from any Noted.
mining operation being at all reasonable times
preserved to the authorised officers of the Water
Authority of Western Australia for inspection
purposes.

M80/197 & M80/286

Such further conditions concerning the pollution Noted.
of or interference with, the natural water courses
as the Minister for Minerals and Energy may from
time to time determine.

M80/197 & M80/286

No mining, other than exploration, being To satisfy this requirement, this Mining
commenced on any existing or planned irrigation proposal has been forwarded to the DMP
area or on any strip of land within 50 metres of State Mining Engineer for approval.
the banks of a Water Authority irrigation channel,
drain or maintained water course without the
lessee/holder first supplying details of, and
receiving the written approval thereto of the
State Mining Engineer and the Director of
Engineering of the proposed layout of the mine
plant, building and facilities and access routes,
together with plans for the disposal of liquid and
solid waste, and details of requirements as to
water and other public utility services.
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Tenement

Condition

Progress

M80/197 & M80/286

No extension of previously approved surface The project will not be within 50m of an
mining operations, other than exploration, being irrigation channel.
commenced on any existing or planned irrigation
area or on any strip of land within 50 metres of
the banks of a Water Authority irrigation channel,
drain or maintained water course without the
lessee/holder first supplying details and receiving
the written approval thereto of the State Mining
Engineer and Director of Engineering.

M80/197 & M80/286

Exploration on any existing or planned irrigation The project will not be within 50m of an
area or on any strip of land within 50 metres of irrigation channel.
the banks of a Water Authority irrigation channel,
drain or maintained water course being confined
to surface geological, geophysical and/or
geochemical surveys, and drilling, unless the
written consent of the District Engineer, Water
Authority, Kununurra, is first obtained.

M80/197

No interference with Geodetic Survey Station Noted.
B4W2 and mining within 15 metres thereof being
confined to below a depth of 15 metres from the
natural surface.

M80/197

The lessee submits a Project Closure Plan to the Mine Closure Plan included in Mining
State Mining Engineer for his assessment and Proposal Application.
written approval within 3 months of this condition
being imposed.

M80/197

The construction and operation of the project and Noted. SMPL will operate in accordance
measures to protect the environment being
with approvals listed and any subsequent
carried out generally in accordance with the
approvals.
document titled:
"Programme of Work on M80/197 for KBL Mining
Limited" (Reg ID 27317) dated 9 June 2010 signed
by Stuart Mathews and retained on DMP File No.
T0529/200901.
Where a difference exists between the above
document(s) and the following conditions, then
the following conditions shall prevail.
The development and operation of the project
being carried out in such a manner so as to create
the minimum practicable disturbance to the
existing vegetation and natural landform.
All topsoil and vegetation being removed ahead of
all mining operations and being stockpiled
appropriately for later respreading or immediately
respread as rehabilitation progresses.
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ENVIRONMENTAL IMPACTS AND MANAGEMENT

SMPL acknowledge that some environmental impacts may occur during construction and
operations at the Sorby Hills Project Mine Site; as a result a number of measures will be adopted
to mitigate or minimise any environmental impacts associated with the project. Impacts to the
environment and proposed management strategies are described below.
4.1

Environmental Management

SMPL is committed to protecting the environment in accordance with the KBL Environmental
Policy (Appendix 24) and key strategic documents, such as this Mining Proposal. This commitment
encompasses not only compliance with all applicable laws and regulations, but also encouraging
employees, contractors and suppliers to exercise exemplary environmental practices.
SMPL will develop a Safety, Health Environmental and Community Management System
(SHECMS) to ensure environmental management is effectively integrated into operations and that
planning, implementation and review processes achieve continuous improvement. This SHECMS
will be developed in accordance with the principles of AS/NZS ISO14001:2004 and AS/NZS
4801:2001, and will provide a structured approach to environmental management across the site.
An important aspect of the SHECMS is the development of Environmental Management Plans
(EMPs) for the construction and operational phases of the Project. These EMPs formalise the
commitments from this Mining Proposal, ensuring personnel are aware of their responsibilities
and that activities are conducted in accordance with SMPL’s environmental requirements and
obligations. Details on how, when and by whom activities should be undertaken will be included
in the documents.
Whilst the Construction EMP (CEMP) will be developed as a short-term EMP specific to
construction activities, the Operational EMP (OEMP) will be a dynamic, longer term document
that will be regularly reviewed and updated to maintain relevance. The Sorby Hills Project CEMP is
provided as Appendix 25. The OEMP is currently in draft form and will be provided to the relevant
authorities for comment and finalisation prior to commencement of operations.
The Sorby Hills Project SHECMS will also incorporate, but not be limited to, the following aspects:


Risk assessment



Auditing programs



Training and competencies



Emergency response



Operational procedures



Monitoring requirements



Incident investigation



Document control



Reporting requirements.

Stakeholder consultation has also been an important aspect of the Sorby Hills Project to date and
will continue to be an integral factor in the overall environmental management of the Project. A
Stakeholder Register for the Project is included as Appendix 17.
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Risk Assessment and Environmental Monitoring

Initial analysis of the consequence and likelihood of particular aspects of the Sorby Hills Project
Mine Site operation has been conducted to determine the risk to the environment (Table 4-1: Risk
Matrix for Operations at Sorby Hills and Table 4-2: Risk Assessment for Particular Aspects of Sorby
Hills Project Mine Site Operations). SMPL has committed to implementing numerous
management strategies to reduce the risk of its operations to the environment and has also
committed to monitoring a number of environmental characteristics of the site. Although SMPL
anticipate no environmental incidence during their operations, if a particular aspect of the Sorby
Hills Project does result in adverse environmental impacts, mitigation measures will be promptly
implemented and procedures changed as required to avoid re-occurrence and ensure continuous
improvement. The monitoring activities for each aspect of its operations are outlined in Table 4-2:
Risk Assessment for Particular Aspects of Sorby Hills Project Mine Site Operations. A
comprehensive risk workshop will also be undertaken prior to commencement of operations,
which will consider potential environmental risks.
Table 4-1: Risk Matrix for Operations at Sorby Hills

Consequence
Insignificant (1)

Moderate (2)

Major (3)

Extreme (4)

Rare (1)

Low

Low

Low

Medium

Unlikely (2)

Low

Low

Medium

Medium

Possible (3)

Low

Medium

High

High

Certain (4)

Medium

Medium

High

Extreme

Likelihood

Table 4-2: Risk Assessment for Particular Aspects of Sorby Hills Project Mine Site Operations
Aspect

Risk
Likelihood

Unacceptable
levels of dust
generated that
result in vegetation
death and visual
risk

2

Impact
2

Management Strategy
Risk Level
Low







Complaints relating
to operations
received from
stakeholders.

3

2

Medium



Incorporate dust management into the
Sorby Hills Project CEMP and OEMP,
including inspection and notification
requirements and suppression techniques
to be employed (primarily water spray).
Develop a dust monitoring program,
including establishment of photographic
vegetation monitoring points and regular
visual monitoring for dust, halt activities if
dust exceeds acceptable levels and
implement mitigation measures.
Halt activities if dust exceeds acceptable
levels until more favourable conditions
are present.
All complaints regarding excessive noise
generation,
waste
disposal,
dust
generation, visual amenity impacts,
odours, concentrate transport or other
complaints will be investigated and
mitigating measures implemented where
required.
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Aspect

Risk
Likelihood

Unexpected
significant negative
impacts of faunal
populations in the
area.

1

Unplanned and
unlicensed clearing
occurs.

1

Impact
4

Management Strategy
Risk Level
Medium




3

Low





Surrounding
environment
impacted by water
abstraction.

2

3

Medium

1

Contamination of
environment as a
result of
concentrate spill
along transport
route or at
Wyndham Port

2

3

4

Low

Medium

Following disturbance, cleared areas and
stockpiles will be surveyed, documented
on the Site Plan and reported in the
Annual Environmental Report (AER).



Establish
a
quarterly
monitoring
programme to assess water levels
associated with the production bores and
vegetation health in proximity.
Report annual water use.



Establish photographic monitoring sites at
water discharge points.



Review discharge program if detrimental
effects noted.



Develop concentrate handling protocols
to ensure “Rotabox” system used
correctly.
Develop a spill response plan to address
environmental and community concerns
in the instance of a spill and notify the
appropriate authorities.
Conduct
ongoing
stakeholder
consultation.




Significant
contamination of
surrounding
environment due
to TSF breach or
spill

2

3

Medium



Conduct regular inspections of the TSF to
ensure erosion and seepage is noted
immediately.



Conduct geotechnical assessments of the
TSF periodically.
Develop a management plan for the TSF
to ensure correct operation and
management, including activities in the
case of seepage or overtopping.
Maintain an adequate freeboard at all
times.




Contamination of
surrounding
environment
occurs through
inappropriate
waste disposal.

2

3

Medium

Prior to clearing being conducted an
internal Environmental Clearing Permit
(ECP) will be completed.
Clearing requirements will be included in
the induction program.




Surrounding
environment
impacted by
discharge of water.

Include retention of microhabitats and
establishment and monitoring of nesting
hollows into Sorby Hills Project CEMP and
OEMP.
Creation of an artificial wetland to detract
fauna from the TSF





An inventory of waste products and
quantities will be maintained and
reported to the appropriate authority, as
required.
Training and Awareness of staff in
appropriate disposal methods for waste
streams on site.
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Aspect

Risk
Likelihood

Contamination of
subsurface water
sources occurs as a
result of the
activities on site.

1

Impact
3

Management Strategy
Risk Level
Low







Inappropriate staff
activities result in
environmental
incidence.

2

3

Medium




Continue the quarterly monitoring
programme to assess groundwater
quality around critical infrastructure areas
at the site. Report in AER and review
adequacy of monitoring program
annually.
An inventory of hydrocarbons and
quantities of chemicals will be
maintained.
Regular inspections of storage areas and
pipelines will be conducted to identify
any leaks or issues with hydrocarbons or
hazardous materials.
Establish a system to monitor compliance
with environmental requirements.
Establish an incident management
system, which incorporates corrective
action processes to avoid re-occurrence
and ensure continuous improvement on
site.

Further detail on environmental impacts and management strategies for the Sorby Hills Project
Mine Site is provided in the sections below.
4.3

Biological Impacts

4.3.1

Flora, Fauna and Ecosystems

A total of 334 taxa (species, subspecies and varieties) from 69 families and 201 genera were
recorded in the course of the survey. No Declared Rare (Threatened) Flora species, pursuant to
subsection 2 of section 23F of the Wildlife Conservation Act were located during the survey. No
plant taxa pursuant to section 179 of the EPBC Act were located in the areas surveyed. Nine
Priority 1 plants, two Priority 2 plants and one Priority 3 plant were recorded however, and up to
three or four of the plants collected require further investigation to ascertain whether or not they
are new (previously uncollected) species.
The development exclusion zone was instigated to minimise the impact of the development on
flora and fauna species of conservation significance. As a result, only six of the 16 species of
conservation significant flora have the potential to be impacted by the Sorby Hills project.
Goodenia durackiana is a Priority 1 species that was found on numerous occasions on the cracking
black soil floodplains (Sites 1-4, 6, 9, 13, 14 and 18). Impacts to individuals from the mine pits (Site
1, 3 and 13), and infrastructure (Site 2) are not likely to have a long term impact on the
persistence of the population in the local area, due to the fact that this species is obviously fairly
common locally.
Hibiscus aff. calcicola is currently considered to be a new species by Kimberley expert botanical
taxonomist Russell Barrett. Hydrolea zeylanica is a Priority 1 species and the collection of this
species at Sorby Hills represents a considerable extension of its previously known range. Both of
these species occur at Site 12 and, as a consequence, the haul road has been re-routed to avoid
direct impact to populations of these species.
Goodenia malvina is a Priority 1 species that was in Sites 8, 11, 15 and 41. Populations occurring
around the collection points at Site 15 and 41 are likely to remain undisturbed. However,
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populations at Sites 8 and 11 will be impacted by construction of the tailings dam. Overall the
local populations of this species will be secure and work will continue to be undertaken in April
2012 to attempt to locate new populations.
Polygala sp. Rhianthoides shoulders (M.H. Andrews 398) is a Priority 1 species. There is no current
description or preferred habitat for this species at present. The species was collected at Site 6
which is in the north-eastern most extent of the project area, well away from the impact zone.
Should additional specimens of this species be identified during the next flora survey in April
2012, samples will be sent to the Herbarium for further taxonomic work.
Fimbristylis cf. dichotoma (desert form) was present at flora survey Sites 9 and 15. The species
typically occupies a range of habitats, including creek banks, claypans, granite outcrops and stony
hillsides within its known distribution. At Sorby Hills it was located outside of the direct impact
area on the floodplains along the eastern edge of the project area. Further collections will be
made in April 2012 to determine whether or not the individuals collected are not simply variants
of the more typical Fimbristylis dichotoma that is known from the area.
Eight vegetation units were recognised, none of which resembled any of the TECs listed under the
federal EPBC Act, nor any of the PECs listed by the DEC (2011b). However the vegetation of a
number of small areas corresponded to the Priority 1 PEC ‘Monsoon vine thickets of limestone
ranges’ (DEC 2011c). These small areas shown in Figure 2-7: Areas that may be classified as
Priority 1 PECs ‘Monsoon vine thickets of limestone ranges’ will not be disturbed as they occur
within the development exclusion zone.
Although not listed as a TEC or PEC, the lowland country accounting for most of the survey area
forms part of the alluvial plain systems of the Ord and Weaber Plains and as such is considered to
be among the rare features of the Victoria Bonaparte Bioregion. The total area of the lowland
country to be disturbed is relatively small compared to the area over which the project extends.
Within the 1,782.27ha of the KBL lease areas (M80/197 and M80/286), only 639.45ha are going to
be impacted for mine development and up to 100ha for firebreaks, therefore at least 1,082ha or
61% will be retained. The value of the retained natural habitat will be enhanced by destocking and
the management of wildfire which may result in a net positive impact overall. Impacts will be
further mitigated by strict vegetation clearing protocols and the commitment to minimise clearing
to that which is essential.
Of the 31 introduced (weed) species recorded, three were listed as Priority 1 Declared Plants by
the Department of Agriculture and Food (2011) for the SWEK. Any future work at this site will
therefore require the implementation of measures to prevent the spread of these species beyond
the site. One of the plants *Senna obtusifolia is also classed as Priority 2, which means that the
development plans for the survey area will include measures eradicate the *Senna obtusifolia
population.
Measures such as the management of vehicle movements, washdown and inspection will
contribute to mitigating the spread of weeds. Management of cattle will also contribute to the
decrease of weed proliferation in the area, not only through the reduction of the spread but also
by minimising of trampling of native vegetation that allows disturbance strategists to take hold.
The most valuable of the fauna habitat in the project area occurs on the interzone of the foothills
and the floodplains, to the west of the exclusion zone boundary. The area is dominated by
Woodland or Open Forest of Eucalyptus tetrodonta, Eucalyptus brevifolia and Corymbia
dichromophloia over Sparse Shrubland of Erythrophleum chlorostachys, Grevillea refracta,
Dodonaea hispidula var. phylloptera and Buchanania oblongifolia over Grassland of Chrysopogon
sp., Sorghum stipoideum, Eriachne obtusa, Triodia bitextura and Eragrostis schultzii (P3). The
development boundary originated specifically to protect these areas from impact and therefore
these sites will not be impacted by the proposed Sorby Hills project. The area west of the
development boundary is to remain fenced off to exclude cattle. In addition protection of these
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areas will contribute to the protection of habitats representative of the Monsoon vine thickets of
limestone ranges which are listed as PECs by the DEC. Of the seven species listed under the EPBC
Act, Wildlife Conservation Act or the DEC Priority or NTNT lists, only four have been recorded
within any of the surveys undertaken in the area. These four species are the Northern Death
Adder Acanthophis praelongus (NTNT), the Freshwater Crocodile Crocodylus johnstoni Shorttailed Mouse (S) Leggadina lakedownensis (P4) and the Sand Goanna Varanus panoptes subsp.
panoptes (NTNT). All of these species may potentially occur in the Sorby Hills Project area,
however populations are not under direct threat from the project.
Although disturbance to the Sorby Hills project area will have localised impact on the bird species
that utilise the area, the regional impact will be made less significant if other areas providing a
greater array of critical habitats are actively maintained and managed as conservation reserves.
Analysis of data collected over 23 surveys in the previous three years from the area covered by
the greater Ord Expansion project (including Keep River, Carlton Plain, Mantinea Flats and Knox
Creek plain) has shown that the value of the 141,453ha Ord Floodplain Ramsar site (incorporating
Parry’s Lagoon and supporting a myriad of wetland habitat types from freshwater billabongs
intertidal sand or mud flats and extensive estuarine environments) is far greater than the value of
the floodplain habitat around the Sorby Hills project.
Furthermore, as part of the Ord River Irrigation Area – Weaber Plain Development Project the
Weaber Plain area will have 10,805ha set aside as a buffer zone and conservation area. This area
will be destocked to improve its habitat integrity. The Environmental Impact Statement identifies
that more than 75% of habitat suitable for EPBC listed wetland species will be preserved and that
approximately 30% of habitat for remaining non-wetland specific birds (mainly small passerines)
will also be conserved. The buffer area represents almost 50% of the total area outlined in the
Weaber Plain Development Project.
In addition to the 10,805ha buffer area managed by the Ord Irrigation Expansion Project, the
signing of the Ord Final Agreement ILUA has resulted in the establishment of six reserves in the
surrounding ranges and the Packsaddle Swamp conservation area. In total this area covers some
188,200ha. Within these reserves, habitat identical to that which exists within the Sorby Hills
project will be preserved.
As previously stated, within the 1,782.27ha of the KBL lease areas (M80/197 and M80/286), only
639.45ha will be cleared for mine infrastructure and at least 1082ha or 61% will be retained.
Working within the constraints of engineering and economic feasibility, the areas targeted for
construction of the mine infrastructure will utilise sites that are already degraded and are of lower
value for fauna wherever possible. There is a very large area around the Sorby Hills camp that
comprises the stock yards, drovers’ camp, old core shed and a large quarry that has been used as
a source for road base. As such it is an ideal location for mine processing infrastructure.
Overall, the Sorby Hills project will directly impact a relatively small area of fauna habitat that is
well represented locally. Active management of those areas that are to remain undisturbed will
benefit native fauna occupying those areas and result in a net positive impact on the fauna
assemblages of the project area.
4.3.2

Land Clearing

Land clearing activities associated with the Sorby Hills Mine Site are considered below against the
ten clearing principles outlined in Schedule 5 of the Environmental Protection Amendment Act
2003 (WA) (Environmental Protection Amendment Act), which address issues associated with
biodiversity, land degradation and ground and surface water quality.
It is not anticipated that the project will create any significant environmental or social impacts
when considered against these ten principles.
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Principle 1 Native vegetation should not be cleared if it comprises a high level of biological
diversity.
The proposed development is unlikely to be at variance with this principle.
Conservation to maintain diversity in the Sorby Hills project area will focus on the retention of
comprehensive, adequate and representative habitats as per the National Strategy for the
Conservation of Australia's Biological Diversity (Commonwealth of Australia, 1996). Conservation
of these areas will be aligned with the WA and NT government conservation reserve initiatives
and those proposed in the Ord Final Agreement.
As such, the mine plan has been tailored to avoid impact to Sorby Hills (an extension of the
proposed Pincombe Range Conservation Reserve) and the valuable and diverse interzone habitat
between the foothills and the flood plains that supports an array of local fauna species and a high
diversity of plant species, some of which are of conservation significance. Very little infrastructure
is proposed for construction in the foothills and that which is proposed is to be constructed on
areas that are already cleared or degraded.
On the floodplain, within the Sorby Hills project area, sites where cattle were excluded showed
reasonable levels of biological diversity. Destocking and the management of fire on the
floodplains within the mining leases will enhance the biological diversity of the floodplains and
offset any impacts associated with the relatively small amount of clearing in this habitat.
No Declared Rare Flora was recorded within the Sorby Hills project area. Approximately half of
the Priority flora species recorded will remain undisturbed due to the avoidance of clearing in the
foothills and interzone. SMPL propose further botanical survey work to better identify the
abundance and extent of flora species of conservation significance in the proposed impact area.
Following this work in April 2012, the current design plan can be modified to further reduce
impact on flora of conservation significance if necessary.

Principle 2 Native vegetation should not be cleared if it comprises the whole or a part of, or is
necessary for the maintenance of, a significant habitat for fauna indigenous to WA.
The proposed development is unlikely to be at variance with this principle.
Many of the fauna that occupy the project area show very typical Torression zoogeographic
affinities, with distributions that extend from the far North-West Kimberley across the northern
most land masses beneath the Joseph Bonaparte Gulf and into the NT. Therefore, no fauna are
expected to occur in the Sorby Hills Project area that are endemic to WA. Even species that have
specific habitats and few historical records, such as the Ord Snake that occupies only cracking
claypan habitat, all have distributions that extend into the NT.

Principle 3 Native vegetation should not be cleared if it includes, or is necessary for the
continued existence of, rare flora.
The proposed development is unlikely to be at variance with this principle.
An assessment of the DEC NatureMap tool identified one Threatened (DRF) species, Typhonium
sp. Kununurra (A.N. Start ANS 1467). This plant is known from one population located
approximately 35km south-west of the survey area. No Declared Rare Flora species, pursuant to
subsection 2 of section 23F of the Wildlife Conservation Act were recorded within the disturbance
footprint for the development of the Sorby Hills Project. No plant taxa pursuant to section 179 of
the EPBC Act were located in the areas surveyed and are proposed to be cleared.
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The NatureMap search also produced 55 Priority taxa within 45km of the survey area. The survey
identified 12 species of priority plants, possible new species and plants found outside their
previously known ranges. Table 2-4: Priority Species provides a description of the 12 species that
were identified during the survey. The locations of these specimens are shown in Table 2-5:
Location of Priority Species and Figure 2-8: Flora survey sites as reference points for Flora Species
of Conservation Significance.
The majority for flora species of conservation significance will remain undisturbed due to the
avoidance of clearing in the foothills and interzone, and the planning and positioning of mine
infrastructure based on the outcomes of the botanical survey work. SMPL propose further
botanical survey work in April 2012, the results of which can be used to further modify the design
of the mine site infrastructure if necessary.

Principle 4 Native vegetation should not be cleared if it comprises the whole or a part of, or is
necessary for the maintenance of, a threatened ecological community.
The proposal is not likely to be at variance to this principle.
A search of the DEC’s Native Vegetation map viewer identified no Threatened Ecological
Communities within the application area.
There are three PECs potentially occurring in the Sorby Hills area:


Monsoon vine thickets of limestone ranges



Oryza australiensis (wild rice) grasslands on alluvial flats of the Ord River



Camaenid land snails of limestone hills of the Jeremiah and Ningbing Ranges

Botanical survey work specific to the project area did not record occurrences of wild rice (Oryza
australiensis).
The alignment of the development boundary guarantees the protection of the habitats
representative of the Monsoon vine thickets of limestone ranges which, in turn, provides for the
protection of habitats supporting Camaenid land snails.

Principle 5 Native vegetation should not be cleared if it is significant as a remnant of native
vegetation in an area that has been extensively cleared.
This proposal is not likely to be at variance to this principle.
As part of the Ord River Irrigation Area – Weaber Plain Development Project the Weaber Plain
area will have 10,805ha set aside as a buffer zone and conservation area. The mosaic of
vegetation that occurs on the Weaber Plains is very similar in composition to that of the Knox
Creek Plain.
Thus it is reasonable to suggest that as the Ord Irrigation Expansion program continues across the
remaining stages, a similar percentage of plains habitat (50%) will be preserved. This would
include the Knox Creek area.
In addition to the 10,805ha buffer area managed by the Ord Irrigation Expansion Project, and the
area to remain undisturbed in the project tenement boundaries, the signing of the Ord Final
Agreement ILUA has resulted in the establishment of six reserves in the surrounding ranges and
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the Packsaddle Swamp conservation area. In total this area covers some 188,200ha. Within these
reserves, habitat identical to that which exists within the Sorby Hills Project will be preserved.

Principle 6 Native vegetation should not be cleared if it is growing in, or in association with, an
environment associated with a watercourse or wetland.
The proposal is not likely to be at variance to this principle.
The project area lies along a topographic gradient that is at its highest elevation in the north-west
corner, sloping down to the north-east and to the south. The area is also seasonally very heavily
inundated. Thus the vegetation that occurs in the project area is continually subject to inundation
and subsequent drainage along intermittent and indiscriminate drainage patterns. The largest
water course occurring in proximity to the project area is Knox Creek which flows from west to
east beyond the southern boundary of the project area. No major creeks or drainage lines are to
be directly impacted by the development.
A number of minor drainage lines may occur on the lowland slopes of the project area. Where
these minor drainage lines occur and are to be intersected by the mining operations or
installation of infrastructure SMPL will consider installing culverts or floodways to facilitate
natural drainage patterns.

Principle 7 Native vegetation should not be cleared if the clearing of the vegetation is likely to
cause appreciable land degradation.
The proposal is not likely to be at variance to this principle.
Most of the lowland country was quite heavily grazed; however the high productivity of the
‘blacksoil’ clays appeared to make the vegetation resilient to trampling, grazing and weed
invasion. As the vegetation structure and floristics appeared only slightly impacted, most of this
country is rated ‘Very Good’.
The largest areas forecast for clearing are within these lowland areas. SMPL will endeavour to
contain disturbance to that which is essential.
Lowland areas from which cattle had been excluded was deemed ‘Excellent’. These areas were
fenced off demonstrating that destocking could have a net positive impact on the environment
subsequent to mining.
Three declared weed species, *Senna obtusifolia, *Sida acuta and *Sida cordifolia, were recorded
within the survey areas. These three species are all classed as P1 under the Agricultural and
Related Resources Protection Act 1976 (WA) and *Senna obtusifolia is also classed as a P2 species.
Management will be introduced to ensure that the movement of the P1 species is prohibited in
accordance with the legislation. The area where the P2 species was identified will be treated in
accordance with guidance to attempt to eradicate the species as recommended by the
Department of Agriculture and Food. Weed hygiene practices for clearing and vehicle movements
will be introduced to restrict the spread of these weed species to other areas of the project and
region. Regular monitoring of the infested areas and the project site will be conducted to ensure
that management measures are effective.
A valley system in the south-west of the survey area, as well as some woodlands north of an old
coring pad in the north-west had been invaded by the large weeds*Sida acuta, *Sida cordifolia
and *Hyptis suaveolens. These areas nevertheless retained their original structure and a
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substantial number of native species, and were therefore rated ‘Good’. This area is not likely to be
impacted as it occurs predominantly on the upland areas west of the development boundary.
In two places earthworks for a dam and a pit had permanently altered the substrate and
vegetation structure, allowing weeds such as *Calotropis procera to become subdominant.
Around the old coring pad and a drovers’ campsite in the north-west of the area *Hyptis
suaveolens dominates the understorey. These three areas are rated ‘Poor’. A few patches of
ground had been cleared for dams, lay down areas etc. and were virtually free from vegetation.
These were rated ‘Completely Degraded’. Many of these degraded areas are areas that are
targeted for development to minimise the overall impact on the surround higher quality
vegetation.
Land clearing practices involve the removal of vegetation and surface soils from pre-defined areas
for the construction of mining areas and related infrastructure, including tailings facility, roads
and miscellaneous infrastructure. Clearing will be undertaken through a staged approach to avoid
unnecessary exposed areas that are susceptible to erosion and dust generation. Following
construction, areas that are no longer be required for ongoing operations will be progressively
rehabilitated.
Overall, the proposed construction works will involve minimal disturbance to vegetation and
fauna habitats within the project area and will limit unnecessary exposed areas as much as
possible. Progressive rehabilitation of disturbed areas will be required to stabilise short-term
impacts such as dust generation and erosion and to return areas to pre-disturbance status. Land
degradation within the project area is likely to be minimal providing clearing and any other
disturbance activities comply with the EMP.

Principle 8 Native vegetation should not be cleared if the clearing of the vegetation is likely to
have an impact on the environmental values of any adjacent or nearby conservation area.
The proposal is not likely to be at variance to this Principle.
The Project does not lie within any Conservation Areas as listed by the Department of
Environment and Conservation. There are no World Heritage Areas or internationally recognised
conservation areas within the project footprint.
A search of the Protected Matters Tool returned one place on the Register of the National Estate,
an indigenous place outside of the project area and while located within reasonable proximity to
the project falls within the boundary of the NT. The search also produced two state and territory
reserves, the Points Spring Nature Reserve about 8km north-west of the survey area and some
proposed extensions to the NT’s Keep River National Park which would extend it up to the WA
border.
Western Australian and NT government conservation reserve initiatives and those proposed in
the Ord Final Agreement have recently resulted in the nomination of six rangeland conservation
areas, one of which is Pincombe Range, immediately adjacent to the Sorby Hills project area. The
self-imposed development exclusion boundary provides a buffer between the proposed
conservation reserve and the project area. Therefore there is unlikely to be appreciable impact to
the adjacent or nearby conservation areas.

Principle 9 Native vegetation should not be cleared if the clearing of native vegetation is likely
to cause deterioration in the quality of surface or underground water.
The proposal is not likely to be at variance to this Principle.
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There are no recorded acid sulphate soils within the disturbance footprint and clearing is unlikely
to result in an increased risk of salinity.
The area does not have any large rivers or creeks that will be impacted by the implementation of
the project. Some minor surface water drainage lines will be impacted by the development of the
project however these impacts are expected to be minimal and easily managed.
Disruptions will occur to surface flows as the establishment of the mine, tailings facility, roads and
associated infrastructure will necessitate diverting natural drainage around these areas to ensure
that clean waters from the adjacent environment are not contaminated by the development..
SMPL will implement surface water management techniques that will assist in reducing the risk of
deterioration of surface water quality. In addition, SMPL will undertake a surface water sampling
program as part of the construction and operational activities. With implementation of surface
water and ground water management there is unlikely to be appreciable impact to surface or
ground water.

Principle 10 Native vegetation should not be cleared if the clearing of native vegetation is likely
to cause, or exacerbate, the incidence or intensity of flooding.
The proposal is not likely to be at variance to this Principle.
The region around Sorby Hills receives about 90% of its annual rainfall during the summer wet
season, with torrential rain events often leading to wide-scale flooding. The project will involve
the incorporation of flood management techniques to redirect surface water flows. Drainage
design will incorporate natural drainage lines and prevent the pooling of surface water run-off.
It is unlikely that the proposed clearing will cause or exacerbate the incidence or intensity of
flooding.
4.3.3

Management Strategies

To ensure the impacts on the biological environment are minimised, management measures will
be incorporated into the Sorby Hills Construction and Operational EMPs. Table 4-3: Specific
Management Strategies in relation to Land Clearing to be adopted at Sorby Hills identifies specific
management strategies that will be implemented.
Table 4-3: Specific Management Strategies in relation to Land Clearing to be adopted at Sorby Hills
Phase of Project
Planning and Design

Management Strategy









Minimise clearing requirements wherever possible.
Pre-existing haul roads and access tracks will be used where possible
to minimise interference with existing drainage patterns.
Ensure all required licences and permits have been obtained prior to
clearing activities commencing.
Incorporate clearing management into the Sorby Hills CEMP and
OEMP. Include prevention of unauthorised clearing.
Ensure clearing only occurs once the site has been surveyed for
Aboriginal heritage significance.
The supervisor of the works shall notify all personnel involved in
clearing activities of protected areas and the conditions that apply to
each.
Machinery operators will discuss clearing requirements with
Supervisors prior to commencing the work.
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Phase of Project
Site Preparation

Management Strategy


Prior to clearing being conducted an internal ECP will be completed.



Areas to be cleared will be adequately marked to ensure only the
required clearing is undertaken.
To avoid weed issues, machinery and vehicles used to conduct
clearing will be inspected for weeds and cleaned where appropriate
prior to commencement of works.
No burning of vegetation spoil is to occur.
Vegetation that is to be removed shall be either directly placed on
disturbed areas to reduce erosion or stockpiled for later use in
rehabilitation.
Cleared vegetation shall be stockpiled at a safe distance from
streams/creeks.










Post – Clearing





Construction

Following disturbance, cleared areas and stockpiles will be surveyed,
documented on the Site Plan and reported in the AER.
All tracks shall be rehabilitated if not required for ongoing operations
Bare, compacted soils and previously disturbed areas that are not
needed shall be ripped and re-contoured in order to promote seed
germination



All temporary construction infrastructure and facilities will be
removed for rehabilitation



Incorporate weed management and feral animal control into the
Sorby Hills CEMP to maintain and enhance the condition of fauna
habitat on the site and reduce predation impacts.
Include fire management into the Sorby Hills CEMP to ensure wildfire
impacts to threatened species are minimised.



Operations

Conduct clearing in a manner that facilitates the re-use of surface
soils and vegetation debris for rehabilitation activities.
Planning for soil management should see that surface soil is utilised
between 1 and 5 years after removal, wherever possible.
Stockpiles of surface soil and vegetation debris will be located to
avoid impeding on critical surface drainage lines.



Include retention of microhabitats and establishment and monitoring
of nesting hollows into Sorby Hills CEMP.



Where exposed areas are presenting signs of wind or water erosion,
measures such as surface water management and dust suppression
techniques will be implemented to reduce impacts. These measures
are discussed further in following sections.



Incorporate weed management and feral animal control into the
Sorby Hills OEMP to maintain and enhance the condition of fauna
habitat on the site and reduce predation impacts.
Include fire management into the Sorby Hills OEMP to ensure
wildfire impacts to threatened species are minimised.







Include retention of microhabitats and establishment and monitoring
of nesting hollows into Sorby Hills OEMP.
Include exploration activities into the Sorby Hills OEMP to ensure
topsoil is segregated for drill pad rehabilitation, drill holes are
capped immediately following drilling, sumps are ramped to allow
fauna egress, drill bags and rubbish are removed from the site and
rehabilitation is undertaken within 6 months of exploration
programmes being completed.
Measures such as managing litter at the office and crib areas and
regularly covering waste at the landfill site will be implemented to
discourage feral animal species, which could impact on local native
fauna.
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Phase of Project
Habitats of Conservation
Significance

Management Strategy


All habitats identified as Monsoon vine thickets of limestone ranges
are to be avoided.



Visual monitoring of habitats of conservation significance should be
undertaken annually and photographic references must be taken.
Samples of surface detrital material from the areas identified as
monsoon vine thickets of limestone ranges will be collected annually
and analysed for traces of toxins associated with mining and tailings.
Implement buffer zones to protect habitats of conservation
significance from secondary impacts.




Water Abstraction



Establish a quarterly monitoring programme to assess water levels
associated with the production bores and vegetation health in
proximity and report in AER.

Dust Generation



Continue dust management into the Sorby Hills CEMP and OEMP,
including inspection and notification requirements and suppression
techniques to be employed (primarily water spray).
Develop a dust monitoring program, including establishment of
photographic vegetation monitoring points.


Staff
Management/Training/Awareness



Ensure all staff are appropriately inducted and trained in the
environmental aspects applicable to their positions.



Ensure clearing and habitat preservation are in training and
induction programs.
Establish a system to monitor compliance with environmental
requirements.


Closure




4.4

All temporary infrastructure and facilities will be removed for
rehabilitation following construction activities
Conduct progressive rehabilitation throughout the life of the project.

Water Management

There are no significant creeks or natural water bodies within the Sorby Hills Project mining
tenements however Knox Creek and Border Creek are in close proximity to the site. The site does
have a number of artificial water sources, which are particularly important for fauna in the area.
The Sorby Hills Project site is also within a flood plain and experiences seasonal inundation. A
surface water and flood assessment have been conducted and is included as Appendix 6.
Flood bunds will be constructed around the Mine Site infrastructure areas to divert clean water
away from the site and contain any potentially sediment laden or contaminated surface waters
within the work area. A diversion channel will also be cut along the western boundary of the TSF
(Figure 4-1: Diversion Channel). This channel will be constructed using a carry grader or equivalent
and cut material will be used to construct part of the adjacent flood bund. Clean water will be
directed to the artificial wetland in the south-eastern corner of the sites. Water quality
measurements, particularly Total Suspended Solids, will be undertaken of water entering this
wetland and visual assessment of channel stability will be regularly conducted.
There will be no direct discharge to surface water bodies during operations however monitoring
of surface water quality at Knox Creek and Border Creek, both tributaries of the Keep River, will
be undertaken.
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During operations dewatering of the pits will be required. Pump tests undertaken as part of the
recent hydrogeological assessment determined the pump rates for each constant rate test were
as follows:


TPB1 – 4L/sec



TPB3 – 31L/sec



TPB4 – 3L/sec

These results indicate variable aquifer parameters across the site, which is typical of a
faulted/fractured rock aquifer.
Dewatering will occur as a continuous process throughout the life of the mine using extraction
bores on the periphery of the pit and an in-pit sump. Water from the pits will be utilised in the
process plant as top up process water. Any excess water will be diverted to the artificial wetland.
The current water balance for the site indicates a maximum of 2678m3/day will be extracted from
pit dewatering, with 227m3/day required in the processing plant and 2451m3/day directed to the
artificial wetland. In the instance that water quality is not conducive to discharge into the
wetland, water will be re-directed to the evaporation basin to the north of the TSF until water
quality improves.
Surface water and groundwater quality will be maintained through the strict management of
hydrocarbons and hazardous materials, as described in Sections 4.9 Hydrocarbon Management
and 4.10 Dangerous Goods and Hazardous Substances Management, and through control of
sedimentation. A water monitoring programme has been established to provide background data
for the site. Surface water monitoring will be undertaken bi-annually, following the first flush and
towards the end of the wet season. Groundwater monitoring is undertaken on a quarterly basis.
Water monitoring sites are located within the proposed impact zone and regionally, as illustrated
in Figure 4-2: Sorby Hills Water Monitoring Sites. The parameters analysed are included as Table
21 and 22 in Appendix 7: Hydrogeological for the Sorby Hills Project Ore Bodies.
To ensure the impacts on water are minimised, management measures will be incorporated into
the Sorby Hills Construction and Operational EMPs. The specific strategies that will be
implemented are shown in Table 4-4: Specific Management Strategies in relation to Water to be
adopted at the Sorby Hills Project.
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Table 4-4: Specific Management Strategies in relation to Water to be adopted at the Sorby Hills Project
Aspect
Abstraction

Management Strategy










Discharge

Runoff



Establish a quarterly monitoring programme to assess water levels
associated with the production bores and vegetation health in
proximity and report in AER.
Incorporate minimisation techniques for water use into the Sorby
Hills OEMP.
Report annual water use to the appropriate Regulatory Authority.
Incorporate management of the production bores into the Sorby Hills
OEMP. Include conducting regular inspections of the bores and
associated pipelines to ensure any leaks are detected and repaired
promptly.
Develop a water balance for the site.
Recycling of process waters to offset demands.



Monitor water quality prior to discharge into the environment.
Report in AER and review adequacy of monitoring program annually.
If water quality being discharged into the artificial wetland is
unacceptable, divert discharge water to the evaporation basin until
water quality returns to acceptable levels.



Establish photographic monitoring sites at water discharge points.



Clean water runoff from the surrounding environment will be
diverted away from the mine infrastructure areas to ensure this
water does not become sediment laden or contaminated.



Stockpiles of surface soils and vegetation debris will be located to
avoid impeding on critical surface drainage lines.
Vegetation debris will be incorporated into the post-mine land
surface to facilitate infiltration of rainfall and minimise overland flow
and potential sediment loss.






Contamination

Ensure appropriate licences are obtained for water abstraction on the
site.
No extraction of groundwater beyond that permitted under the water
licence.













Construct appropriately designed sediment trapping devices to
ensure sediment laden waters do not enter the adjacent
environment.
Categorise run off into ‘’clean’’ and ‘’potentially contaminated’’ and
manage accordingly.
Continue the quarterly monitoring programme to assess
groundwater quality around critical infrastructure areas at the site,
utilising the network of monitoring bores. Report in AER and review
adequacy of monitoring program annually.
Continue surface water monitoring program. Report in AER and
review adequacy of monitoring program annually.
Design contaminated water storages to minimise seepage.
Incorporate storage and handling requirements for dangerous goods
and hazardous materials into the Sorby Hills CEMP and OEMP.
Include bunding requirements and spill response procedures.
Ensure appropriate licences are obtained for storage and handling of
dangerous goods and hazardous materials.
Stormwater will be diverted away from the tipping area at the
landfill site.
Ensure all hydrocarbons are stored on site in suitably bunded areas
and fixed areas where hydrocarbons are to be handled, such as
refuelling bays, are also bunded.
Water that comes in contact with waste material at the landfill site
will be retained on site.
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Soil Profiles

The Sorby Hills Project Area is dominated by a single SMU of cracking clay otherwise known as
heavy texture soils. Surveys and laboratory analyses identified two principal materials within
SMU 1: Black Cracking Clay and Brown Clay. The SMU 1 was characterised by a metre of the
blocky structured, greyish brown cracking clay overlying a subsoil material of finely structured to
massive, brown clay.
Physical and chemical properties of the two principal soil materials were similar, but they retained
some critical differences. Similarities included heavy texture (>50% clay), moderate bulk density,
low saturated hydraulic conductivity, low mineral nutrients, and high base cations and cation
exchange capacity (CEC). Critical differences highlight some important factors for handling and
management of these materials, including: macro- and micro-structural stability, water retention,
organic carbon, EC and sodicity (Exchangeable sodium percentage (ESP)). Soils at the Sorby Hills
Project site are generally nutrient poor and it is therefore not considered necessary to segregate
the top 20cm as topsoil. It is recommended that the surface 80cm of greyish brown cracking clay
material be set aside due to its favourable water retention characteristics that potentially present
an ideal growth medium for revegetation. This material has also been recommended to be used
to line the outer wall of the TSF embankment.
Material extracted from the lower surface area 80-110cm will be used as subsoil as it retains good
moisture retaining capabilities that are considered favourable for rehabilitation processes.
Below 110cm, subsoil materials (i.e. brown clay material) are considered unsuitable for lining the
outer embankment wall. Structural instability, very high alkalinity, EC and sodicity, and the distinct
possibility of sodium carbonates (some of which are toxic to plants) present the material as a poor
growth medium. Material in the range 120-200cm will be placed as a subsoil material for the
embankment wall or used in flood bund construction. Table 4-5: Volumes of Alluvium Extracted
and Table 4-6: Volumes of Alluvium Required for Construction provide a materials balance for the
clayey alluvium.
Table 4-5: Volumes of Alluvium Extracted

Source

Volume (m3)

Alluvium mined from C, D and E Pods

4,983,600

Surface Soils to be stockpiled from TSF
footprint

415,300

Total

4,568,300

Table 4-6: Volumes of Alluvium Required for Construction

Use

Volume (m3)

Flood protection

1,755,000

(Flood bund construction and raising of road to 1m high)

TSF embankment and internal cell wall
construction

2,200,000

Raising of Plant Site to 1m

688,900

Total

4,643,900
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Each will be clearly marked and an inventory compiled of the soil volumes. Stockpiles will be
located away from major creek lines and appropriate erosion controls such as run-off diversion
bunds constructed. Should evidence of significant wind or water erosion present on the
stockpiles, measures will be implemented to improve the stability of the stockpiles. Stockpile
height will vary based on soil characteristics and purpose.
To ensure the impacts to soil profiles are minimised, management measures will be incorporated
into the Sorby Hills Construction and Operational EMPs. The specific strategies that will be
implemented are shown in Table 4-7: Specific Management Strategies in relation to Soil to be
adopted at the Sorby Hills.
Table 4-7: Specific Management Strategies in relation to Soil to be adopted at the Sorby Hills Project
Aspect

Management Strategy

Clearing



Adhere to clearing principles as outlined above Table 4-3.

Storage/stockpiling



Ensure the surface 80cm of soil is segregated as a growth media.



Ensure stockpiles are adequately signposted and an inventory of stockpile
volumes is undertaken.
Incorporate monitoring of stockpiles for water and wind erosion into the
Sorby Hills OEMP and implement immediate mitigation measures as
required.
Height of stockpiles will be controlled to minimise risk of erosion and will
be determined by characteristics and purpose




Rehabilitation



Where possible low-slope concave surfaces will be used which facilitate
sediment deposition.



Vegetation debris will be incorporated into the post-mine land surface to
facilitate infiltration of rainfall and minimise overland flow and potential
sediment loss.
Contour ripping along slope of stockpiles to minimise erosion.



4.6

Domestic and Industrial Waste Products

Various forms of waste will be produced as a result of the mining operation. These include:


Putrescibles, plastics, glass and aluminium from the office and crib room facilities



Paper and cardboard from office and warehouse activities



General litter from human presence at the Plant Site



Scrap metal



Tyres



Wood from pellets and packaging



Hydrocarbon wastes, particularly waste oil



Chemical packaging products



Medical wastes



Sewage.

Recycling of waste materials, such as waste oil and scrap metal, will be undertaken wherever
possible. For wastes such as putrescibles which cannot be recycled, a rural landfill facility will be
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established on site and managed in accordance with the Environmental Protection (Rural Landfill)
Regulations 2002 and the DEC Environmental Protection Licence requirements. The location of
the landfill is illustrated in Figure 4-3: Sorby Hills Project Layout with Landfill SiteError! Reference
source not found. and will be located above the 1:100 year, 72Hr flood event limit.
Sewage will be treated using a bio-sewage system and will conform to the standards of the SWEK.
An application to ‘Construct or Install an Apparatus for the Treatment of Sewage’ will be
submitted to the Shire.
Medical wastes will be segregated and disposed appropriately. Kununurra Hospital will be
consulted to determine if an arrangement is feasible for site medical wastes to be disposed at the
hospital.
Chemicals and chemical packaging products will be disposed in accordance with product Material
Safety Data Sheets (MSDS). MSDSs for key chemicals used in the process are included as Appendix
21.
A Works Approval application has been submitted to DEC for the landfill site.
To ensure the impacts from waste generation are minimised, management measures will be
incorporated into the Sorby Hills Construction and Operational EMPs. The specific strategies that
will be implemented are shown in Table 4-8: Specific Management Strategies in relation to Waste
to be adopted at the Sorby Hills.
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Figure 4-3: SMPL Project layout with landfill
site.
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Table 4-8: Specific Management Strategies in relation to Waste to be adopted at the Sorby Hills Project

Aspect
Education and Awareness

Management Strategy


Develop a “Reduce, Reuse, Recycle” awareness campaign.



Incorporate waste management into the Sorby Hills CEMP and OEMP,
including staff awareness programs, inspection requirements, storage
requirements and waste reduction techniques.
Provide a suitable level of training to staff and contractors specific to
their work areas to ensure they are aware of SMPL’s requirements for
waste collection, segregation, recycling and disposal.



Handling and Storage of Waste
Material






Management of Rural Landfill Facility













Establish a waste segregation and recycling program wherever
possible.
Construct a Rural Landfill Facility in accordance with the
Environmental Protection (Rural Landfill) Regulations 2002 and the
DEC Environmental Protection Licence conditions.
Waste storage areas will be appropriately signposted, regularly
inspected and kept clean.
Adhere to MSDS requirements.
The landfill facility will be managed in accordance with requirements
of the Environmental Protection (Rural Landfill) Regulations 2002.
Only approved wastes will be disposed into the landfill facility. Wastes
such medical wastes, hydrocarbons and other chemicals will not be
disposed of at the facility.
The facility will be fenced to prevent stock access.
Wastes will not be disposed within 35m of the boundary fence.
A 3m wide firebreak will be created within the boundary fence of the
facility.
Fire management at the landfill facility will be included in the Site
Emergency Response Plan, or equivalent.
The tipping area will not be greater than 30m in length or 2m above
ground level in height. It will also be at least 100m from a surface
water body, at least 3m above the highest groundwater level and not
within a 100year, 72hr event flood plain.
Stormwater will be diverted away from the tipping area.



Water that comes in contact with waste material will be retained on
site.
Dust suppression techniques, such as the use of a water cart, will be
implemented as required.
The waste material will be covered in accordance with the schedule
identified in Section 6 of the Environmental Protection (Rural Landfill)
Regulations 2002. This is to reduce food supply to feral animals (e.g.
cats and wild dogs), breeding of insects and minimise the generation
of odour. For the Sorby Hills Mine Site it is anticipated that waste pits
will be covered monthly.

Monitoring



Waste storage areas will be regularly inspected and kept clean.

Reporting



An inventory of waste products and quantities will be maintained and
reported to the appropriate authority, as required.



4.7

Waste Rock Management

Waste rock to be managed during mining and rehabilitation of the project includes clayey
alluvium (overburden), and waste (non-economic) dolomite, limestone and siltstone. All clayey
overburden materials are classified as Non-Acid Forming (NAF) and will be used primarily in the
construction of the embankment walls of the TSF and to raise mining infrastructure to above
flood levels. All remaining waste rock is on the whole classified as NAF, however to avoid
concentration of localised Potentially Acid Forming (PAF) materials and utilisation of these in
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areas where they may oxidise (i.e. as a stabilising agent on the TSF embankment walls)
delineation and segregation during mining will occur to ensure that all PAF materials are
appropriately managed during mining and rehabilitation.
Where possible all PAF materials will be placed directly below the watertable to prevent oxidation
and acidification. It is anticipated that PAF material will not be encountered until at least year 2 of
mining, by which time one of the smaller mine voids should be available for this purpose. If not
possible to place below the watertable, then all PAF material will be encapsulated within the pit
to minimise the risk of oxidation.
To ensure the impacts from waste rock are minimised, management measures will be
incorporated into the Sorby Hills Construction and Operational EMPs. The specific strategies that
will be implemented are shown in Table 4-9: Specific Management Strategies in relation to Waste
Rock to be adopted at the Sorby Hills Project.
Table 4-9: Specific Management Strategies in relation to Waste Rock to be adopted at the Sorby Hills
Project

Aspect
Handling and utilisation of
overburden and waste rock
materials

Management Strategy




4.8

Field sampling and laboratory analysis of mined materials (blast hole
cuttings) will occur to accurately identify and segregate all PAF lithologies.
Where possible all PAF materials will be placed directly below the
watertable to prevent oxidation and acidification.
Sufficient volume of competent NAF siltstone will be segregated for later
use in rehabilitation to stabilise the post-mine land surfaces.

Tailings Management

Tailings produced during the processing of the ore material will be discharged and stored within a
purposed built above ground TSF. The tailings material is relatively coarse textured and
consequently it will settle out of solution relatively quickly producing a defined ‘beach’ adjacent
to the discharge outlet. The formation of this beach and the need to ensure sufficient freeboard
to prevent overflowing of the TSF will likely necessitate multiple discharge outlets to maximise the
lifespan of the TSF.
All tailings materials are classified as NAF, with a highly alkaline pH. This alkalinity, together with
the low content of available oxyanion metals and metalloids, results in a low potential for MD to
occur.
Analysis of the tailings material identified Thallium (Tl) in concentrations that exceed appropriate
criteria values of 1 mg/kg for the protection of the Environment and Human Health based on
Canadian environmental quality guidelines, Canadian Soil Quality Guidelines for the Protection of
Environmental and Human Health (1999). The levels of Tl recorded however are within limits that
will allow material to be effectively managed within the TSF and avoid any hazard to the
environment of human health.
Tl forms cation-hydrolysis complexes in solution (i.e. positively charge species) and hence any
released Tl will be rapidly adsorbed onto the mineral surfaces of the TSF. Absorption of Tl will
significantly minimise its mobility and potential release into the environment. Furthermore, the
reducing properties of the TSF will cause Tl to form insoluble complexes, come-out of solution and
be retained in TSF.
To ensure the impacts from TSF operation are minimised, management measures will be
incorporated into the Sorby Hills Construction and Operational EMPs. The specific strategies that
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will be implemented are shown in Table 4-10: Specific Management Strategies in relation to TSF
operation to be adopted at Sorby Hills.
Table 4-10: Specific Management Strategies in relation to TSF operation to be adopted at Sorby Hills
Aspect
Management of potential
overtopping of TSF embankment

Management Strategy





Management of potential ARD
(Acid Rock Drainage) and
metaliferous seepage





4.9

A 1m high freeboard will be maintained from the top surface of the beach
structure (tailings sediment) and the embankment crest to minimise
potential overtopping during a 1:100 72Hr rainfall event.
Where possible multiple discharge points will be used for the tailings
material to prevent build-up of sediment and allow removal of clay
materials.
Daily inspections of TSF and associated pipelines as a minimum.
No specific management strategy is needed for potential ARD seepage as
the tailings materials contain elevated carbonate content and are classified
as NAF
No specific management strategy is need for potential metaliferous
seepage as the source rocks do not contain mobile enriched metals and
the risk of elevated metals content within the tailings solution is low.

Hydrocarbon Management

The hydrocarbons stored on site will include diesel fuel, oil and lubricants. Diesel fuel will be used
for power generation and machinery operation and oils for equipment maintenance.
Diesel will be stored in four 50KL self-bunded fuel tanks (see Figure 4-4: Example of Self-Bunded
Fuel Tanks (a) and Hydrocarbon Storage Containers (b)) expected to be refilled approximately
weekly by a diesel fuel delivery from Wyndham. Appropriately registered and qualified fuel
transport companies will be used for diesel deliveries with procedures in place. Refuelling of
vehicles from the diesel fuel tank will be controlled by a fuel management system. Fuel usage of
each mobile vehicle on site will be recorded separately. The refuelling area will be bunded with a
catchment sump in one corner. The overflow from the sump will be filtered through triple
interceptors fitted with environ filters, or equivalent technology, to ensure no hydrocarbons
escape to the environment. The waste oily water will be disposed of by utilising a Specialist
Contractor that collects and recycles waste oil and oily water. SMPL will have a mobile equipment
refuelling procedure that will include spill response requirements and will also have spill response
kits at designated refuelling areas. Training in spill response will be undertaken for applicable
staff. Generators will be appropriately bunded to minimise and potentially eliminate the
occurrence of fuel leakage.
Oils and lubricants will be located at the site workshop and stored in a sea container specifically
designed and modified for that purpose (see Figure 4-4: Example of Self-Bunded Fuel Tanks (a)
and Hydrocarbon Storage Containers (b) for an example). The base of the sea container will act as
a bund for the quantity of oil stored within. Utilisation of the sea container will result in all oils
being stored in a weatherproof enclosure which avoids possible ground/soil contamination from
overtopping during heavy rain events. A spill kit will be available in the workshop area and spill
response procedures will be implemented if necessary.
All hydrocarbon storage areas will be designed in accordance with AS/NZS 1940:2004 – The
Storage and Handling of Flammable and Combustible Liquids and have MSDSs located at storage
sites. Hydrocarbon management procedures, including incident prevention and management, will
also be outlined in the site induction and any personnel involved in the activities will be
adequately trained.
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Figure 4-4: (a) Example photograph of selfbunded fuel tanks and (b) hydrocarbon storage
containers

