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1.0 INTRODUCTION 

The Keysbrook Mineral Sands Mine is 70 kilometres south of Perth, on the eastern edge of the 

Swan Coastal Plain. The mine is in the Shires of Murray and Serpentine-Jarrahdale, near the 

townships of Keysbrook and North Dandalup. The mine and primary processing plant is operated 

by Keysbrook Leucoxene Pty Ltd. 

The project was assessed by the Environmental Protection Authority (EPA) through a Public 

Environmental Review, and approved by the Minister for the Environment on 19 October 2009 in 

Ministerial Statement 810 (MS 810).  An amendment to Condition 3 and Condition 16 of MS810 

was approved through Ministerial Statement 984 (MS 984) on 16 October 2014. Condition 14 

was amended on 8 February 2019 through Ministerial Statement 1089. 

Condition 4-6 of MS810 requires the submission of a Compliance Assessment Report (CAR) 

prepared in accordance with a Compliance Assessment Plan.  This report is the ninth CAR for 

the proposal and addresses the period 20 July 2018 to 19 July 2019 (reporting period).  

2.0 PROPOSAL IMPLEMENTATION STATUS 

Construction of the project commenced in January 2015, and heavy mineral concentrate 

production commenced in November 2015. The project remained in the operational phase for the 

duration of the reporting period.  

Key activities/developments in the reporting period included: 

• The Keysbrook Mine and operating entity, Keysbrook Leucoxene Pty Ltd (KLPL), were 

acquired from MZI Resources Ltd (formerly the parent company of KLPL) by Doral Mineral 

Sands on 1 July 2019. An application to change the nominated proponent from MZI 

Resources Ltd to Keysbrook Leucoxene Pty Ltd (KLPL) was submitted following acquisition 

of KLPL by Doral Mineral Sands Pty Ltd and approved on 3 September 2019. 

• A Section 46 Inquiry into the regulation and management of noise that was initiated in 

December 2016 concluded on 8 February 2019 with the publication of Ministerial Statement 

1089. MS1089 amended condition 14 (Noise) of MS810. 

• A response to a revised Weed and Dieback Management Plan (condition 9), submitted for 

approval on 8 May 2018, was received on 9 May 2019. KLPL and EPA Services staff met on 

15 August 2019 (subsequent to the end of the reporting period) to discuss the draft revised 

plan and EPA Services review. Adjustments to the draft plan were underway at the date of 

this report. 

• Pasture rehabilitation works were completed on 250 hectares, with year 2 rehabilitation works 

completed on a further 50 ha of pasture. This was a significant increase on the 35 hectares 

completed in the 2018 season and reflected in part increased availability of post-mining land 

following improved tails management. 

• Following an upgrade in fencing to reduce kangaroo and rabbit grazing pressure and weed 

control to reduce competition, seedlings of endemic native species were planted on 

approximately 14 ha within two designated conservation areas protected under the Soils and 

Land Conservation Act 1945. A further 9.6 ha of mined land and 8.1 ha along several 

degraded watercourses were planted with native seedlings.  

• Completion of a comprehensive environmental monitoring programme.  

• Completion of an annual review of groundwater, with no material impact on local groundwater 

levels or quality identified since the commencement of the proposal.  
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• Ongoing implementation of a stakeholder engagement programme. 

• One complaint was received during the reporting period, relating to light spill (with secondary 

comments relating to noise). The complainant resides 4 km from the site in an elevated 

position on the Darling Scarp. Corrective measures and a lighting audit were undertaken in 

response to the complaint.  

3.0 COMPLIANCE WITH MINISTERIAL STATEMENT 810 

Compliance information is provided in the following appendices: 

Appendix 1 – Statement of Compliance, incorporating status of compliance with Ministerial 

Statement 810 in an audit table (Attachment 2) 

Appendix 2 - Assessment of compliance against Schedule 1 of MS810. 

Appendix 3 – Summary Audit Table: Implementation of Management Plans required under 

MS810. 

Appendix 4 – Supporting Information: Keysbrook Mineral Sands Mine Ground Disturbance 

Summary February 2015 – July 2019 

Appendix 5 – Supporting Information: Keysbrook Mineral Sands Mine Declared Weed Control 

2017 - 2019; 

Appendix 6 - Supporting Information: Keysbrook Mineral Sands Project Annual Groundwater 

Monitoring Summary 2018 (Groundwater Resource Management, March 2019) 

Appendix 7 - Supporting Information: Keysbrook Rehabilitation Management Plan 

Implementation – Select Photographs. 

Appendix 8 - Supporting Information: Keysbrook Mineral Sands Mine, Annual Environmental 

Noise Compliance Report 2019 

 

4.0 NON - COMPLIANCE AND CORRECTIVE ACTIONS  

One non-compliance with the requirements of Ministerial Statement 810 occurred in the reporting 

period.  

In May 2019, 0.26 ha of native vegetation was inadvertently cleared beyond the approved mining 

area boundary on Lot 59 Westcott Road. The incident was reported to the Department of Water 

and Environmental Regulation (DWER) on 27 May 2019, with a follow-up report provided on 1 

August 2019. These reports are included in Appendix 4 and 5. 

The clearing beyond the boundary resulted from trees felled within the approved mine area falling 

across and obscuring survey pegs demarcating the limit of clearing. KLPL sheeted the area using 

the cleared vegetation and undertook supplementary planting to promote revegetation. Following 

investigation, internal clearing and demarcation procedures were revised to limit the risk of re-

occurrence. 

A second material incident occurred on 6 July 2019. In this incident 15m3 of diesel fuel was spilled 

to ground during refuelling of the mine site service truck on a night shift.  An automatic shut-off 

on the filling nozzle failed, overfilling the truck. Contrary to procedure, the service truck operator 

had left the vicinity and was not present when overfilling occurred.  A comprehensive clean up 
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was implemented over the following two weeks which resulted in 100kL of water/diesel being 

recovered and 1427 tonnes of contaminated or potentially contaminated soil being excavated and 

disposed (following analysis) as class 1 waste at a registered landfill. Four monitoring bore have 

been install and the first samples from these bores returned hydrocarbon and BTEX compounds 

all below detection limits. The monitoring programme is ongoing.  

The incident was first reported on 6 August, with multiple subsequent remediation and 

investigation status reports provided to the Pollution Response Unit of DWER and the Department 

of Mines Industry Regulation and Safety Dangerous Goods and Critical Risk Directorate. 

.
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Keysbrook Mineral Sands Mine, Ministerial Statements, 810, 984 & 1089 
Keysbrook Leucoxene Pty Ltd 

Shire of Serpentine-Jarrahdale and Shire of Murray 
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                   Page 1 of 14 

• Phases that apply in this table = Pre-Construction, Construction, Operation, Decommissioning, Overall (several phases).  

• This audit table is a summary of the requirements applying to this proposal. Refer to the Statement issued for the proposal under Part IV of the EP Act for details/precise wording of audit elements.  
• Code prefixes:  M = Minister’s condition, P = Proponent’s commitment, N = Procedure. 
• Abbreviations:  CAR = Compliance Assessment Report;  CEO = Chief Executive Officer of OEPA;  Minister for Env = Minister for the Environment;  EPA = Office of the Environmental Protection Authority.  
• Compliance Status: C = Compliant, CLD = Completed, NC = Non – compliant, NR = Not Required at this stage. Please note the terms NA = Not Audited and VR = Verification Required are only for OEPA use. IP = In Process may only be used by the proponent in circumstances outlined in 

Section 2.8 of the Post Assessment Guideline for Preparing an Audit Table. 
 

Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:G          

810:M1.1 Proposal 

Implementation 

The proponent shall implement the proposal as documented and 

described in schedule 1 of this statement subject to the conditions 
and procedures of this statement. 

Project implemented in compliance with these 
criteria. 

Compliance Assessment Report 

(CAR). 
Min for Env Overall Ongoing C Compliance with Schedule 1 of 

MS810 compliance addressed at 
Appendix 2 of 2019 CAR. 

810:M2.1 Proponent 

Nomination and 
Contact Details 

The proponent for the time being nominated by the Minister under 

sections 38(6) or 38(7) of the Act is responsible for the 
implementation of the proposal. 

  Min for Env Overall Ongoing C  

810:M2.2 Proponent 

Nomination and 
Contact Details 

The proponent shall notify the CEO of any change of the name and 

address of the proponent for the serving of a notice or other 
correspondence within 30 days of such change. 

Letter notifying CEO of any change in 
proponent details. 

Proponent details correct. 

 

Letter notifying CEO of any change in 
proponent details. 

CEO Overall Ongoing C Proponent changed on 1 July 2019. 
Application to change nominated 
proponent to Keysbrook Leucoxene 
Pty Ltd approved on 3 September 
2019. 

810:M3.1 Time Limit of 

Authorisation 

The authorisation to implement the proposal provided for in this 

statement shall lapse and be void within five years after the date of 

this statement if the proposal to which this statement relates is not 
substantially commenced. 

Proposal commenced before 19 October 
2014. 

Detailed engineering undertaken. 

 

Approvals obtained. 

 

Photographs and/or production data 
proving commencement of on-ground 
works.  

Min for Env Overall On or before  
19 October 
2014 

CLD Approval was granted for an 

extension of timeframe for 

substantial commencement before 
19 October 2019 (Assessment No. 
2020;  EPA Report No. 1528). 
Approval through MS984, 26 
October 2014. 

 

Condition is superseded with MS984 
Condtion 3.1. 

984:M3.1 Time Limit for 

Proposal 
Implementation 

The proponent shall not commence implementation of the proposal 

after 19 October 2019, and any commencement, prior to this date, 
must be substantial. 

Proposal commenced before 19 October 

2019.  

Detailed engineering undertaken. 

 

Approvals obtained. 

 

Photographs and/or production data 
proving commencement of on-ground 
works.  

CEO Overall On or before 19 

October 2019 
CLD Proposal commenced in February 

2015 (construction). 

Notice of substantial commencement 
with evidence provided to the EPA 

on the 23 June 2015. 

810:M3.2 Time Limit of 

Authorisation 

The proponent shall provide the CEO with written evidence which 

demonstrates that the proposal has substantially commenced on or 
before the expiration of five years from the date of this statement. 

Letter, together with evidence, notifying CEO 

that the project has substantially 
commenced. 

Letter notifying CEO that the project 

has substantially commenced. 

CEO Overall On or before 19 

October 2014 

CLD See 810:M3.1.   

 

Condition is superseded with MS984 

Condtion 3.2. 

984:M3.2 Time Limit of 

Authorisation 

The proponent shall provide the CEO with written evidence which 

demonstrates that the proposal has substantially commenced on or 
before the expiration of five years from the date of this statement. 

Letter, together with evidence, notifying CEO 

that the project has substantially 
commenced. 

Letter notifying CEO that the project 

has substantially commenced. 
CEO Overall On or before 19 

October 2019 
CLD Proposal commenced in February 

2015. 

Notice of substantial commencement 
with evidence provided to the EPA 
on the 23 June 2015. 
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Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M4.1 Compliance 

Reporting 

The proponent shall prepare and maintain a compliance 

assessment plan to the requirements of the CEO. 

Prepare a compliance assessment plan and 

review annually. 
Compliance Assessment Plan (CAP).   

Approval of CAP by CEO. 

CEO Overall Ongoing CLD Letter of approval from CEO of CAP 

gained on 08 September 2010 and 

of Audit Program by EPA. 

CAP revision commenced in 2019 
following review. Draft to be 
submitted for approval. 

810:M4.2 Compliance 

Reporting 

The proponent shall submit to the CEO the compliance assessment 

plan required by condition 4-1, at least six months prior to the first 
compliance report required by condition 4-6, and prior to ground-
disturbing activity, whichever is sooner. 

The compliance assessment plan shall 

indicate: a. the frequency of compliance 
reporting; b. the approach and timing of 
compliance assessments; c. the retention of 
compliance assessments; d. reporting of 

potential non-compliances and corrective 
actions taken; e. the table of contents of 
compliance reports; and f. public availability 
of compliance reports. 

CAP CEO Pre-

construction 

On or before 31 

May 2010 
CLD CAP submitted on 28 May 2010. 

 

 

810:M4.3 Compliance 

Reporting 

The proponent shall assess compliance with conditions in 

accordance with the compliance assessment plan required by 
condition 4-1. 

Undertake compliance assessments as 

detailed in the Compliance Assessment Plan.  

Compliance Assessment Report 

(CAR).  

CEO Overall Ongoing 

(as per CAP) 

C CAR submitted 2010, 2011, 2012, 

2013, 2014, 2015, 2016, 2017, 2018 
& 2019 

810:M4.4 Compliance 

Reporting 

The proponent shall retain reports of all compliance assessments 

described in the compliance assessment plan required by condition 
4-1 and shall make those reports available when requested by the 
CEO. 

All compliance assessments retained in 

hardcopy and electronic formats.   

Reports available on request.  CEO Overall Ongoing 

(as per CAP) 

C 2019 CAR available on Doral 

website. 

 

 

810:M4.5 Compliance 

Reporting 

The proponent shall advise the CEO of any potential non-

compliance within two business days of that non-compliance being 
known. 

The Resident Manager shall advise the CEO 

in writing of any potential non-compliance as 
soon as such incidences are known. 

Email and follow up letter to CEO 

dated within two business days of 
identification of the incident. 

CEO Overall Within two 

business days 
C One non-compliance (clearing 

incident) reported on 27 May 2019, 
within required timeframe. 

810:M4.6 Compliance 

Reporting 

The proponent shall submit a compliance assessment report 

annually from the date of issue of this Implementation Statement 
addressing the previous twelve month period or other period as 
agreed by the CEO. 

The compliance assessment report shall: a. 

be endorsed by the proponent’s Managing 
Director or a person, approved in writing by 
the CEO, delegated to sign on the Managing 
Director’s behalf; b. include a statement as to 

whether the proponent has complied with the 
conditions; c. identify all potential non-
compliances and describe corrective and 
preventative actions taken; d. be made 
publicly available in accordance with the 
approved compliance  assessment plan; and 
e. indicate any proposed changes to the 
compliance assessment plan required by 

condition 4-1. 

CAR submitted.  CEO Overall Annually, by 19 

October each 
year 

C This report, 2019 CAR is the 10th 

report. 

 

 

810:M5.1 Performance 

Review and 
Reporting 

The proponent shall submit to the CEO a Performance Review 

Report at the conclusion of the first year after the start of 
implementation and then, at a minimum of triennial intervals, which 

addresses: a. the major environmental risks and impacts; the 
performance objectives, standards and criteria related to these; the 
success of risk reduction/impact mitigation measures and results of 
monitoring related to management of the major risks and impacts; 
b. the level of progress in the achievement of best practice 
environmental performance, including industry benchmarking, and 
the use of best available technology where practicable; and c. 
improvements gained in environmental management which could 

be applied to this and other similar projects. 

Undertake performance review after the first 

year following implementation, then 
triennially.  

Performance Review Report (PRR) 

submitted to CEO. 

 

PRR addresses all of the required 
items.  

CEO Overall At the 

conclusion of 
the first year 

after the start of 
implementation 
and then, at a 
minimum of 
triennial 
intervals. 

CLD Performance Review Report 

submitted 22 December 2016 
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Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M6.1 Protection of 

native 

vegetation 

Prior to the commencement of clearing, the proponent shall, in 

consultation with the DEC, ensure that a minimum of 75 hectares of 

native vegetation within the area cross-hatched red in Figure 3 is 
protected in perpetuity by an instrument or instruments approved by 
the CEO. 

Consult with DEC and landowner/s to 

determine the exact boundaries of 75 hectare 

offset.  Produce maps of this area and 
accurately peg the ground.  Agreement with 
landowner/s to protect the 75 hectare offset 
by an approved instrument. 

Accurate map of 75 hectare offset.   

 

Copy of protection instrument. 

Min for Env Pre-

construction 

Prior to the 

commencement 

of clearing 

CLD Letter from Office of the 

Environmental Protection Authority 

(OEPA) dated 29 November 2012 
confirming appropriate instrument for 
protection.   

 

Protection instruments granted: 

• Conservation Covenant dated 
08 12 2014 for Lot 202 on 
depositied Plan 68316.  

• Agreement to Reserve for Lot 
62 on depositied Plan 739.  

810:M6.2 Protection of 

native 
vegetation 

The instrument or instruments referred to in 6-1 shall include the 

following: a.) measures to protect the area from grazing stock; and 
b.) measures which have the objective of maintaining a functioning 
and self-sustaining vegetation community.   

The 75 hectare offset shall be fenced.   

 

Protection instrument includes rehabilitation 
and management measures. 

Photographs of completed fencing.   

 

Protection instrument addresses 
maintaining self sustaining vegetation 
in this area. 

Min for Env Pre-

construction 

Prior to the 

commencement 
of clearing 

C Fencing remains intact. Sections 

upgraded during reporting period. 

 

Protection instruments provided to 
OEPA previously are unchanged.   

810:M6.3 Protection of 

native 
vegetation 

The proponent shall not clear any native vegetation within the 

proposal area unless the land to be cleared is required for the 
extraction of mineral ore within six months of the date of the 
clearing. 

All land clearing to be authorised under an 

internal permit system. 

 

Short and long term mining plans developed 
to base land clearing forecasts on. 

Internal clearing permits kept on file. 

 

No cleared land left untouched for 

more than 6 months.  

 

Mine plan vs actual mine activity 

records. 

Min for Env Overall Ongoing NC Mine Plans/Schedule and mine 

activity available at Doral. 

Minor clearing of native vegetation 
outside of approved mining envelope 
inadvertently cleared in May 2019 
(reported on 27 May 2019). 

810:M7.1 Protection of 

watercourses 
and wetlands 

The proponent shall not clear vegetation or undertake mining 

activities: a). within 20 metres of the banks of watercourses shown 
in Figure 9 of the PER document; b). within 100 metres of the 

boundary of a conservation category wetland. 

All land clearing to be authorised under an 

internal permit system.  

 

Boundaries of clearing areas near 
watercourses and conservation category 

wetlands to be accurately surveyed and 
flagged.   

Map showing extent of cleared areas 

and buffer areas  

 

Site inspection of buffer areas. 

CEO Overall Ongoing C Plans/Schedule and mine activity 

available at Doral. 

Refer to Appendix 4 Ground 
Disturbance Summary February 
2015 – August 2019.   

810:M7.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Protection of 

watercourses 
and wetlands 

The proponent shall implement management measures (including 

but not limited to weed and disease control, revegetation and 
monitoring) in respect to the areas under 7-1 to achieve a 

functioning and self-sustaining vegetation community. 

Implementation of the Weed and Dieback 

Management Plan.  

 

Implementation of the Rehabilitation 
Management Plan (RMP). 

RMP.  Weed and Dieback 

Management Plan (WDMP). 

 

Pre and post project commencement 
vegetation monitoring within the 

areas shows no degradation. 

CEO Overall Ongoing C Weed control and native species 

planting undertaken within and 
adjacent to watercourse buffers in 

2019 (approx. 18 ha). 
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Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M8.1 Rehabilitation 

management 

plan 

Prior to the commencement of operations, the proponent shall 

submit a Rehabilitation Management Plan to the requirements of 

the CEO. 

Prepare Rehabilitation Management Plan and 

submit to the CEO. 

RMP submitted.  RMP approval by 

CEO.  
CEO Pre-

construction 

Prior to the 

commencement 

of operations 

C RMP approval by CEO on 2 March 

2012. 

Revised March 2013 following 
Change to Proposal under S45C. 

Revised draft under internal review.  

810:M8.2 Rehabilitation 

management 
plan 

The objectives of the Plan are to: a. re-establish self-sustaining 

local provenance native vegetation cleared in the implementation of 
the proposal, at a ratio of not less than 1.4:1 (1.4 hectares of 

revegetation per 1 hectare of vegetation cleared); and b. re-
establish functioning pasture. 

Prepare RMP to meet objectives. RMP contains required information. CEO Pre-

construction 

Prior to the 

commencement 
of operations 

C RMP approval by CEO on 2 March 

2012. 

Revised March 2013 following 
Change to Proposal under S45C. 

Revised rehabilitation/revegetation 
concept achieves native 

revegetation target.  

Revegetation programme 
progressed. Functioning pasture 
demonstrated in rehabilitation 
(Appendix 7) 

810:M8.3 Rehabilitation 

management 
plan 

The Rehabilitation Management Plan shall: a. describe measures 

to protect the areas to be revegetated from access, including 
grazing by stock; b. identify measures to translocate native plant 
species cleared for mining into revegetated areas; c. identify 

measures to eradicate weeds in the revegetated areas; d. identify 
measures to use dieback un-infested topsoil and dieback resistant 
species in the revegetated areas; e. describe a strategy to 
revegetate areas, including the use of local species of local 
provenance, and establishment of middle storey and understorey 
species; f. identify completion criteria for revegetation; and g. 
outline a revegetation monitoring programme. 

Prepared RMP as outlined. RMP contains required information. 

 

Monitoring program developed. 

CEO Pre-

construction 

Prior to the 

commencement 
of operations 

C RMP approval by CEO on 2 March 

2012.  Revised March 2013 following 
Change to Proposal under S45C. 

 

Currently under revision to improve 
practicability and reflect amended 
dieback status (Dieback Risk 

Assessment Terratree August 2017). 

Revised draft under internal review. 

 

810:M8.4 Rehabilitation 

management 
plan 

The proponent shall implement the Rehabilitation Plan. Implemenation of the RMP.  Rehabilitation activities completed as 

per RMP. 

 

Monitoring program implemented. 

 

Internal annual audit. 

CEO Overall Ongoing C RMP is being implemented.   

 

810:M8.5 Rehabilitation 

management 
plan 

The proponent shall review and revise the Rehabilitation Plan as 

and when directed by the CEO. 

RMP to be reviewed annually and when 

directed by CEO to ensure it remains 
relevant.  

RMP contains review history. CEO Overall Annually and 

when directed 
by the CEO 

NR Revised draft under internal review. 

Overall native 
rehabilitation/revegetation concept 
revised and agreed with key 
landholder (Lot 300 and Lot 59). 

Discussions with other landowners 
ongoing. 

810:M8.6 Rehabilitation 

management 
plan 

The proponent shall implement revisions of the Rehabilitation Plan 

required by condition 8-5 

Implement any revisions to the RMP. Internal annual audit. Min for Env Overall Ongoing and 

when directed 
by the CEO 

NR Plan currently under revision at 

KLPL initiation. 
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Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M8.7 Rehabilitation 

management 

plan 

The proponent shall make the Rehabilitation Plan (including all 

amendments) publicly available in a manner approved by the CEO. 

1. Proponents will make documents available 

on their website for the life of the project, 

unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 
available, proponents shall provide evidence 
to the CEO to confirm that advertising or 

lodgement on website has been completed. 

RMP available on Doral website.   

 

Date of lodging on web site within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
plan being on website. 

CEO Overall Within 14 days 

of submission 

and ongoing 

C Approved RMP is available on the 

Doral Website. 

 

810:M8.8 Rehabilitation 

management 
plan 

The proponent shall ensure grazing stock are excluded from areas 

described in condition 8-2(a). 

Fences shall be constructed around areas 

rehabilitated to native vegetation. 

Photographs of completed fencing. 

RMP contains measures to exclude 
stock. 

CEO Overall Ongoing C Fencing intact. Sections upgraded 

during reporting period (Appendix 7). 

810:M9.1 Weed and 

Dieback 
Management 

Prior to the commencement of operations, the proponent shall 

prepare and submit a Dieback and Weed Management Plan to the 
requirements of the CEO.   

Prepare a Weed and Dieback Management 

Plan and submit to the CEO. 

WDMP submitted. WDMP approval 

by CEO. 
CEO Pre-

construction 

Prior to the 

commencement 
of operations 

C WDMP approval by CEO on 29 June 

2011.  

Revised Weed and Dieback 
Management Plan (April 2018, ref. 
154280) submitted for approval 10 
May 2018. Response received 8 
May 2019. Meeting with EPAS 15 
August 2019. Amendments in 
process. 

 

810:M9.2 Weed and 

Dieback 
Management 

The proponent shall implement the Plan.   Implement WDMP. Internal annual audit. CEO Overall Ongoing, 

following the 
commencement 
of operations 

C Implementation of plan ongoing. 

Map of significant weed control 
activities detailed at Appendix 5.  

 

810:M10.1 Nutrient 

mobilisation 

Prior to the commencement of operations, the proponent is to 

submit a Nutrient Management Plan to the requirements of the 
CEO. 

Prepare Nutrient Management Plan and 

submit to CEO. 

Nutrient Management Plan (NMP) 

submitted.  NMP approval by CEO. 
CEO Pre-

construction 

Prior to the 

commencement 
of operations 

CLD NMP approval by CEO on 31 July 

2012.   

810:M10.2 Nutrient 

mobilisation 

The objective of the Plan is to ensure the proposal assists in 

meeting the water quality objectives of the Peel-Harvey Water 
Quality Improvement Plan.   

Prepare NMP to meet objectives. NMP. CEO Pre-

construction 

Prior to the 

commencement 
of operations 

CLD NMP approval by CEO on 31 July 

2012.   

810:M10.3 Nutrient 

mobilisation 

The Plan shall: a). outline a programme to monitor nutrient levels 

within the proposal area and at the downstream boundary of the 
proposal area; b). identify nutrient trigger levels consistent with the 
Peel-Harvey Water Quality Improvement Plan; and c). identify 
management actions should a trigger level be reached. 

Include details of monitoring programme in 

NMP. 
NMP. CEO Constructio

n 

Prior to the 

commencement 
of operations 

CLD NMP approval by CEO on 31 July 

2012.   

810:M10.4 Nutrient 

mobilisation 
The proponent shall implement the Nutrient Management Plan. Implement the NMP. Internal annual audit. Min for Env Overall Ongoing, 

following the 
commencement 
of operations 

C Implementation of plan ongoing. 
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810:M10.5 Nutrient 

mobilisation 

The proponent shall make the Nutrient Management Plan available 

to the public in manner approved by the CEO. 

1. Proponents will make documents available 

on their website for the life of the project, 

unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 
available, proponents shall provide evidence 
to the CEO to confirm that advertising or 

lodgement on website has been completed. 

NMP available on the Doral website.   

 

Date of lodging on web site within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
plan being on website. 

DoW Overall Within 14 days 

of submission 

and ongoing 

C NMP is available on the Doral 

website.  

 

810:M11.1 Water 

Management 

The abstraction of any groundwater required for the implementation 

of this proposal shall not materially effect on the quality or quantity 
of groundwater available to other users in the area, or adversely 

affect the health and condition of native vegetation and ecosystems 
in the area. 

Groundwater monitoring as per Water 

Management Plan. 

 

Abstraction managed as per groundwater 
licence conditions. 

Results of groundwater monitoring 

programme. 

 

Abstraction in compliance with 
groundwater licence conditions. 

DoW Overall Ongoing C Refer to Appendix 6 Annual 

Groundwater Monitoring Summary 
Report 2018 (Groundwater 

Resource Management March 2019)  

No impacts to vegetation health, 
ecosystems, other users identified.  

Compliance with groundwater 
licence conditions. 

 

810:M11.2 Water 

Management 

Prior to the commencement of operations, the proponent shall 

revise the Water Management Plan to the requirements of the 
Department of Water.  

Revise the Water Management Plan and 

submit to DoW. 

Water Management Plan (WMP) 

submitted to DoW. 

 

DoW comments received.  

 

WMP review history. 

DoW Pre-

construction 

Prior to the 

commencement 
of operations 

CLD WMP Notification of completion to 

satisfaction of DoW 28 May 2013.   

810:M11.3 Water 

Management 

The objective of the Plan is to comply with condition 11-1.  Prepare WMP to meet objective. WMP. DoW Pre-

construction 

Prior to the 

commencement 
of operations 

CLD  WMP Notification of completion to 

satisfaction of DoW 28 May 2013.   

810:M11.4 Water 

Management 

The Plan shall: a. outline a programme to monitor groundwater 

quality and quantity, including monitoring of bores located on 

surrounding properties, and at the downstream boundary of the 
project area; b. monitor the health and condition of native 
vegetation within the project area to ensure that it is not affected by 
groundwater drawdown associated with the proposal; c. identify 
groundwater trigger levels and management actions should a 
trigger level be reached; d. identify measures to provide an 
alternative source of water, particularly to surrounding groundwater 
users, where monitoring in item (a) indicates that mining activities 

has adversely affected water quality to the point where it cannot be 
used for its intended purpose or ecosystem maintenance; e. identify 
measures to ensure that the quality and quantity of groundwater is 
maintained post-mining; f. identify measures to minimise impacts 
associated with the discharge of excess water; g. outline a 
monitoring programme to detect any adverse impacts to the water 
quality, water levels or vegetation health of the conservation 
category wetlands adjacent to the mine area; and h. identify 

management measures in the event that monitoring in item (g) 
detects adverse impacts to conservation category wetlands 
adjacent to the mine area as a result of the proposal. 

Include details of monitoring programme in 

WMP. 
WMP. CEO Pre-

construction 

Prior to the 

commencement 

of operations 

CLD WMP Notification of completion to 

satisfaction of DoW 28 May 2013.   
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810:M11.5 Water 

Management 
The proponent shall implement the Water Management Plan. Implement WMP. Internal annual audit. CEO Overall Ongoing, 

following the 

commencement 
of operations 

C Implementation of plan ongoing. 

 

810:M11.6 Water 

Management 

The proponent shall review and revise the Water Management Plan 

as and when directed by the CEO. 

WMP reviewed annually and when directed 

by CEO to ensure it remains relevant. 
WMP contains review history. CEO Overall Annually and 

when directed 

by the CEO 

C WMP revised in 2015 to include 
water conditions of Works Approval 
(number W5386/2013/1) WMP 
(Revision B) 2015. 

 
Plan currently under revision. 
 

810:M11.7 Water 

Management 

The proponent shall implement revisions of the Water Management 

Plan required by condition 11-6. 
Implement all revisions to WMP. Internal annual audit. Min for Env Overall Ongoing and 

when directed 
by the CEO 

C WMP (Revision B) is being 

implemented.  

 

810:M11.8 Water 

Management 

The proponent shall make the Water Management Plan (including 

amendments) publicly available in a manner approved by the CEO. 

1. Proponents will make documents available 

on their website for the life of the project, 

unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 
available, proponents shall provide evidence 
to the CEO to confirm that advertising or 

lodgement on website has been completed. 

WMP available on the Doral website.   

 

Date of lodging on website within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
plan being on website. 

Min for Env Overall Within 14 days 

of submission 

and ongoing 

C WMP (Revision B) is available to 

view via Doral website.  

 

810:M12.1 Acid Sulphate 

Soils 
Management 

The proponent shall not: a). lower the depth of the water table to 

below that required for accessing the orebody; b). cause acid 
sulphate soil contamination either within the proposal area or 

elsewhere. 

Undertake monitoring as per the WMP and 

Acid Sulphate Soils Management Plan 
(ASSMP). 

Results of Water and Acid Sulphate 

Soils monitoring programmes. 
CEO Overall Ongoing C Seasonal pit dewatering only. Short 

term (< 3months) reduction in 
localised water table. 

 

No significant potential acid sulfate 
soil encountered to date. 

 

810:M12.2 Acid Sulphate 

Soils 
Management 

The proponent shall implement the Acid Sulphate Soils 

Management Plan. 

Implement Acid Sulphate Soils Management 

Plan. 

Internal annual audit. CEO Overall Ongoing C Implementation ongoing 

810:M12.3 Acid Sulphate 

Soils 
Management 

Upon identifying monitoring results indicating exceedance of trigger 

levels specified in the Acid Sulphate Soils Management Plan the 
proponent shall: a. report the monitoring results to the CEO within 
seven days; b. submit details of the management measures 
proposed to be implemented to address the exceedance results to 
the CEO within seven days; and c. implement the management 
measures proposed to address the exceedance. 

The Resident Manager will inform the CEO in 

writing of any exceedance of trigger levels as 
soon as the exceedance is known, together 
with proposed measures to address 
exceedance. 

Monitoring results. 

 

Letter to CEO dated within seven 
days of identification of exceedance. 

CEO Overall Within seven 

days of 
identifying 
exceedance of 
trigger levels 

C No ASS identified during the 

reporting period. 
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810:M12.4 Acid Sulphate 

Soils 

Management 

Details of any reports under the Management Plan or condition 12-

3 shall be publicly available in a manner approved by the CEO.   

1. Proponents will make documents available 

on their website for the life of the project, 

unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 
available, proponents shall provide evidence 
to the CEO to confirm that advertising or 

lodgement on website has been completed. 

ASSMP and trigger level exceedance 

reports available on the Doral 

website.   

 

Date of lodging on web site within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
being on website. 

CEO Overall Within 14 days 

of submission 

and ongoing 

NR No reports required to be prepared 

under ASSMP during the reporting 

period.  

 

 

810:M13.1 Performance 

Bond 

As security for the due and punctual observance and performance 

by the proponent of the requirements of conditions 6, 7, 8, 9, 10, 
11, 12 and 15, the proponent shall, prior to commencement of 

operations, provide to the CEO, to be replaced every five years in 
accordance with 13-2, a financial assurance for the benefit of both 
the Minister and the CEO and which is in the form of an 
unconditional and irrevocable bank guarantee, from a guarantor 
acceptable to the CEO and in a form acceptable to the CEO, in the 
amount specified in condition 13-2. 

Provide Bank Guarantee to CEO as detailed. Bank Guarantee. CEO Pre-

construction 

Prior to 

commencement 
of operations 

then ongoing 

CLD Accepted by OEPA on 08 April 2015, 

as provided in 2015 CAR.  

810:M13.2 Performance 

Bond 

The financial assurance shall be for an initial amount of AU$3 

million and shall be substituted on 1 July every year of operations in 
accordance with the following schedule: $5.568 million for the year 
commencing on 1 July after a minimum of 12 months from the 
commencement of operations (year 2); $6.356 million for the 
subsequent year commencing on 1 July (year 3); $7.552 million for 

the subsequent year commencing on 1 July (year 4); $8.304 million 
for the subsequent year commencing on 1 July (year 5); $6.772 
million  for the subsequent year commencing on 1 July (year 6); 
$5.584 million  for the subsequent year commencing on 1 July 
(year 7); $3.795 million for the subsequent year commencing on 1 
July (year 8), with the fixed initial amount of each successive 
guarantee being indexed to inflation (being the Consumer Price 
Index, Perth). 

Provide Bank Guarantee to CEO as detailed. Bank Guarantee. CEO Overall 1 July each year 

after a minimum 
of 12 months 
from the 
commencement 
of operations 

C Accepted by OEPA on 08 April 2015, 

as provided in 2015 CAR. 

Year 2 Bond issued and accepted by 

the OEPA on 30 June 2017 
(Guarantee No. DG612613418) EPA 
letter ref. 2015-00001105746). 

Year 3 Bond issued and accepted by 
DWER on 3 July 2018 (Guarantee 

No. DG701043418). 

Year 4 Bond issued and accepted by 
DWER on 27 September 2019 
(Guarantee No. LG0704544). EPAS 
requested the bond lodgement be 
delayed until the nominated 

proponent changed to KLPL which 
occurred on the 3 Sep 2019. 

810:M13.3 Performance 

Bond 

In the event that the guarantor referred to in condition 13-1 

terminates its liability under the bank guarantee by paying to the 

Minister or the CEO the balance of the financial assurance 
remaining unpaid, the CEO will hold the financial assurance (being 
the amount paid by the guarantor upon termination), as security for 
the due and punctual observance and performance by the 
proponent of the requirements of conditions 6, 7, 8, 9, 10, 11, 12 
and 15, in an interest bearing account nominated by the CEO, with 
the interest accruing for the benefit of the Minister or the CEO. 

N/A N/A CEO Overall In the event that 

the guarantor 

referred to in 
condition 13-1 
terminates its 
liability 

NR  
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810:M13.4 Performance 

Bond 

The financial assurance may be called on or used in accordance 

with section 86E of the Act if the proponent fails to implement the 

proposal in accordance with conditions 6, 7, 8, 9, 10, 11, 12 and 15. 

N/A N/A Min for Env Overall If the proponent 

fails to 

implement the 
proposal in 
accordance with 
conditions 6, 7, 
8, 9, 10, 11, 12 
and 15 

NR  

810:M13.5 Performance 

Bond 

The financial assurance shall be discharged by the CEO and the 

Minister when the CEO has given the proponent written notice 
pursuant to section 86F(1) of the Act. 

N/A N/A Min for Env Overall When the CEO 

has given the 
proponent 
written notice 
pursuant to 
section 86F(1) 

of the Act 

NR  

810:M14.1 Noise 

Management 

Unless otherwise agreed in writing between the proponent and the 

owner and any occupier of noise sensitive premises: a) the 
proposal must comply with the Noise Regulations at any building 

associated with a noise sensitive use at any noise sensitive 
premises; and b). outside the hours 0700 to 1900 Monday to 
Saturday, or on public holidays, no mining activity is to be 
undertaken within 1,500 metres of any building associated with a 
noise sensitive use at any noise sensitive premises.   

Agreements with owners/occupiers likely to 

be affected by noise. 
Landowner Agreements. 

 

Noise monitoring results. 

 

Mining activity records. 

Min for Env Overall Ongoing C MZI programme seeking agreements 

in accordance with progression of 
the mine plan is ongoing. 

Compliance with Noise Regulations 
addressed in quarterly reports to 
DWER. 

Condition superseded by 
1089:M14.1A and 1089:M14.1 on 8 
Feb 2019. 

1089:M14.1A Noise 

Management 

During the period up to twelve (12) months from the date of this 

Statement, the proponent shall manage the proposal as follows: 

(1) Unless otherwise agreed in writing between the proponent and 
the owner and any occupier of noise sensitive premises: 

(a) the proposal must comply with the Noise Regulations at any 
noise sensitive premises; and 

(b) outside the hours 0700 to 1900 Monday to Saturday or on public 
holidays, no mining activity is to be undertaken within 1,500 metres 

of any noise sensitive premises. 

(2) The requirement in condition 14-1A(1) does not apply in respect 
of noise sensitive premises that are not being used for a noise 
sensitive purpose. 

Agreements with owners/occupiers likely to 

be affected by noise. 

Landowner Agreements. 

 

Noise monitoring results. 

 

Mining activity records. 

Min for Env Overall Ongoing C KLPL programme seeking 

agreements in accordance with 
progression of the mine plan is 
ongoing. 

Compliance with Noise Regulations 
addressed in reports to DWER. 

 

1089:M14.1 

 
 
 
 
 
 
 
 
 
 
 
 

Noise 

Management 

After the period up to twelve (12) months from the date of this 
Statement, the proponent shall manage the proposal as follows, 
unless varied by 14-2 or 14-3: 
1) no Mineral Processing Activity is to be undertaken at any time 

within two (2) kilometres of a highly sensitive area; 
2) during the Day and Evening periods, no Mining Operations are 

undertaken within two (2) kilometres of a highly sensitive area; 
and  

3) during the Night Period, no Mining Operations are undertaken 
within three point three (3.3) kilometres of a highly sensitive 
area. 

Agreements with owners/occupiers likely to 

be affected by noise. 
Landowner Agreements. 

 

Noise monitoring results. 

 

Mining activity records. 

Min for Env Overall Ongoing NR Not required at this stage. 
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810:M14.2 Noise 

Management 

Prior to an agreement being executed under 14-1, the proponent is 

to ensure owners and occupiers obtain independent legal advice on 

the meaning and effect of any such agreement. 

Ensure owners/occupiers are aware of their 

right to independent legal advice on noise 

agreements. 

Letter to affected owners/occupiers. Min for Env Overall Prior to an 

agreement 

being executed 
under condition 
14-1 

C All agreements have been subject to 

legal review by legal practitioners 

representing the owner/occupier.  

Condition superseded by 
1089:M14.2 on 8 Feb 2019. 

810:M14.2 Noise 

Management 

The requirements in condition 14-1 do not apply in respect of a 

particular highly sensitive area if: 
1) The proponent and the landowner and occupier of that highly 

sensitive area have agreed otherwise in writing; 
2) Notwithstanding any agreement referred to in 14-2(1): 

a) Noise Emission levels received Indoors during the 
Evening period do not exceed 30 dBLA10 + Influencing 
Factor (Tonal adjustment is applicable).  

b) Noise Emission levels received Indoors during the Night 

Period do not exceed 25 dBLA10 + Influencing Factor 
(Tonal adjustment is applicable). 

c) The proponent shall ensure that highly sensitive areas 
have appropriate acoustic attenuation to demonstrate that 
Noise Emission levels received Indoors as defined in 
conditions 14-2(2)(a) and 14-2(2)(b) can be met at all 
times. 

d) The proponent shall assume worst case conditions for 

modelling and attenuation, to be verified by an 
Independent acoustic, to be reported in accordance with 
condition 14-9. 

Ensure owners/occupiers are aware of their 

right to independent legal advice on noise 
agreements. 

 

Undertake noise monitoring in accordance 
with the Noise Monitoring Plan. 

Letter to affected owners/occupiers. 

 
 

 

Noise monitoring results. Quarterly 
and annual Acoustic Reports 
submitted. 

Min for Env Overall Ongoing C All agreements have been subject to 

legal review by legal practitioners 
representing the owner/occupier.  

 

Quarterly reports submitted for Q1, 
Q2, Q3, Q4, Q5, Q6, Q7, Q8. Q9, 
Q10, Q11, Q12 and 23rd October 
2018 to 19th July 2019 of operations 

 

Annual Noise Compliance Report 
submitted with CAR (Appendix 8) 

and available on Doral Website. 

810:M14.3 Noise 

Management 

Unless registered on the relevant land title, an agreement obtained 

under 14-1 does not bind successive owners or occupiers.   

Ensure discussions are held with 

owners/occupiers if changes to the current 
owners/occupiers occur. 

Letter to affected owners/occupiers. CEO Overall N/A NR Condition superseded by 

1089:M14.3 on 8 Feb 2019. 

810:M14.3 Noise 

Management 

The requirements in condition 14-1 may be varied or substituted if: 
1) the proponent prepares and submits a Noise Management 

and Monitoring Plan (NMMP) to the CEO, in accordance with 
condition 14-4, which demonstrates that reducded distacneds 
will achieve compliance with the Noise Regulations; 

2) the CEO approves in writing the NMMP for the purpose of 
varying condition 14-1; and 

3) the proponent implements the provisions of the approved 
NMMP. 

Complete and submit a Noise Management 

and Monitoring Plan (NMMP) and ensure, 
psot approval, the provisions within the plan 
are implemented.  

Approved Noise Management and 

Monitoring Plan (NMMP) 
CEO Overall Ongoing NR Not required at this stage. 

810:M14.4 Noise 

Management 

Noise monitoring shall be undertaken in a manner consistent with 

the Noise Monitoring Plan, and shall include monitoring of noise 
levels at a location or locations representative of the noise sensitive 
premises closest to the active mining area for which the proponent 
does not have written agreement in place under 14-1.  

Undertake noise monitoring in accordance 

with the Noise Monitoring Plan. 
Noise monitoring results. 

 

Mining activity records. 

CEO Overall Ongoing, in 

accordance with 
the Noise 
Management 
Plan 

C 

 

Implementation of Noise Monitoring 

Plan ongoing. Quarterly Noise 
Reports submitted to OEPA/DWER 

Condition superseded by 
1089:M14.4 on 8 Feb 2019. 
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810:M14.4 Noise 

Management 
The NMMP submitted under condition 14-3(1) must include: 

1) a calibrated noise model that assumes worst case 
meteorological conditions for noise propagation and tonal 
characteristics at all times, that is validated by an independent 
acoustic expert; 

2) noise monitoring to include noise levels at a location or 
locations representative of the highly sensitive area closest to 

the area for which varied distances to those defined in 
condition 14-1 are proposed to apply; 

3) details of management measures, including but not limited to, 
any actions undertaken to reduce noise emissions from the 
proposal, monitoring, and reporting; 

4) community consultation that has been undertaken, including 
any agreement on implementation of noise mitigation 
measures with residents; and 

5) the procedure and data reporting to demonstrate compliance 
in the event of a community complaint regarding operational 
noise, or at the request of the CEO. 

Complete and submit a Noise Management 

and Monitoring Plan (NMMP) and ensure, 

psot approval, the provisions within the plan 
are implemented.  

Approved Noise Management and 

Monitoring Plan (NMMP) 
CEO Overall Ongoing NR Not required at this stage. 

810:M14.5 Noise 

Management 

The proponent shall submit quarterly reports to the CEO, prepared 

by an independent acoustic expert, which include the following: a. 
reviews noise monitoring methodology and results for the quarter; 
b. an assessment of the extent to which noise emissions from the 

proposal comply with the Noise Regulations; and c. details of any 
management or other measures that the proponent has 
implemented, or proposes to implement, to abate emissions, and to 
prevent non-compliance with the Noise Regulations, and the 
effectiveness of any measures that have been implemented. 

Engage a noise consultant to prepare 

quarterly acoustic reports. 

Quarterly Acoustic Reports 

submitted. 
CEO Overall Quarterly, within 

four weeks of 
the end of the 
quarter, with the 

first report due 
within four 
months of the 
commencement 
of operations 

C Quarterly reports submitted for Q1, 

Q2, Q3, Q4, Q5, Q6, Q7, Q8. Q9, 
Q10 & Q11 of operations. 

Condition superseded by 
1089:M14.5 on 8 Feb 2019. 

810:M14.5 Noise 

Management 

The proponent shall review and revise the NMMP as and when 

directed by the CEO. 

Revise NMMP and submit to CEO. NMMP review history.   

NMMP approval by CEO. 

CEO Overall As directed by 

CEO. 

NR Not required at this stage. 

810:M14.6 Noise 

Management 

The report referred to in 14-5 is to be provided to the CEO within 

four weeks of the end of the quarter to which it relates, with the first 
report due within four months of the commencement of operations. 

Provide quarterly acoustic reports to CEO. Submission letter showing Quarterly 

Acoustic Reports submitted on time. 

CEO Overall Quarterly, within 

four weeks of 
the end of the 
quarter, with the 
first report due 
within four 

months of the 
commencement 
of operations 

C Reports provided to OEPA/DWER 

Condition superseded by 
1089:M14.6 on 8 Feb 2019. 

810:M14.6 Noise 

Management 

Any approved NMMP shall be made available to the public in a 

manner approved by the CEO. 

1. Proponents will make documents available 

on their website for the life of the project, 
unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 
available, proponents shall provide evidence 

to the CEO to confirm that advertising or 
lodgement on website has been completed. 

Acoustic Reports and Noise 

Assessment available on the Doral 
website.   

 

Date of lodging on web site within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
being on website. 

CEO Overall As directed by 

CEO. 

NR Not required at this stage. 



APPENDIX 1: ATTACHMENT 2 - AUDIT TABLE 
Keysbrook Mineral Sands Mine, Ministerial Statements, 810, 984 & 1089 
Keysbrook Leucoxene Pty Ltd 

Shire of Serpentine-Jarrahdale and Shire of Murray 

 

 

18 October 2019 
                   Page 12 of 14 

Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M14.7 Noise 

Management 

Within six weeks of the end of the first 12 months following the 

commencement of operations, the proponent is to submit a report 

to the CEO, prepared by an independent acoustic expert, which 
includes the following: a. an assessment of the extent to which 
noise emissions from the proposal comply with the Noise 
Regulations; b. details and effectiveness of management or other 
measures the proponent has implemented to reduce or abate noise 
emissions; c. details of what, if any, modifications are 
recommended to these conditions to more effectively manage noise 
emissions from the proposal. 

Engage a noise consultant to prepare a noise 

assessment and review of the operations’ first 

12 months. 

Submission letter showing Noise 

Assessment and Review submitted 

and on time. 

CEO Overall Within six 

weeks of the 

end of the first 
12 months 
following the 
commencement 
of operations 

CLD 12 Month Noise Report (SVT 

Engineering Consultants December 

2016) submitted to OEPA on 2 
December 2017.  

Condition superseded by 
1089:M14.7 on 8 Feb 2019. 

810:M14.7 Noise 

Management 

Any changes to management measures, including actions, 

monitoring and reporting in the NMMP must be approved by the 
CEO in writing, including any scheduled movements of the Wet 
Concentrator Plant and Mine Field Unit elements of the proposal. 

Inform CEO in writing of any changes to 

management measures, including actions, 
monitoring and reporting in the NMMP, 
including any scheduled movements of the 

Wet Concentrator Plant and Mine Field Unit 
elements of the proposal 

Submission letter showing any 

changes to management measures, 
including actions, monitoring and 
reporting in the NMMP, including any 

scheduled movements of the Wet 
Concentrator Plant and Mine Field 
Unit elements of the proposal 

CEO When major 

changes are 
made to 
managemen

t measures 

Before change 

occurs 
NR Not required at this stage. 

810:M14.8 Noise 

Management 

The reports referred to in condition 14-5 and 14-7 shall be made 

available to the public in a manner approved by the CEO. 

1. Proponents will make documents available 

on their website for the life of the project, 
unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 
available, proponents shall provide evidence 

to the CEO to confirm that advertising or 
lodgement on website has been completed. 

Acoustic Reports and Noise 

Assessment available on the MZI 
Resources website.   

 

Date of lodging on web site within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
being on website. 

CEO Overall Within 14 days 

of submission 
and ongoing 

C Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8. 

Q9, Q10 & Q11 reports available on 
the MZI website. 

Condition superseded by 
1089:M14.8 on 8 Feb 2019. 

 

810:M14.8 Noise 

Management 

The proponent shall monitor noise and submit annual noise reports 

to the CEO from the issue of this Statement that shall be submitted 

as part of the proponent’s compliance assessment reporting 
process, conditioned under 4-6 of Statement 810. 

Engage a noise consultant to prepare annual 

compliance acoustic reports. 

Submission letter showing Annual 

Noise Report submitted on time. 
CEO Overall Annual, to be 

submitted with 

the compliance 
assessment 
report. 

C Annual Noise Compliance Report 

submitted with CAR (Appendix 8) 

and available on Doral Website. 

810:M14.9 Noise 

Management 

The report referred to in condition 14-8 shall address operations, 

noise management, and noise emissions for each time period (Day, 
Evening, and Night) for the purpose of demonstrating compliance 
with condition 14-1A and 14-1, 14-2 and 14-3 (as applicable) and 
shall include the following: 

1) a description of the equipment and methods used for 

monitoring and modelling of operational noise emissions, to a 
level of detail that would enable them to be independently 
reproduced by an acoustic expert; 

2) an assessment prepared by an independent acoustic expert 
which demonstrates to a reasonable and practical extent (or 
otherwise satisfactorily to the CEO) the level of compliance 
with applicable noise levels at all nearby noise sensitive 
premises; and 

3) a description of the noise management measures employed 
during the period. 

Engage a noise consultant to prepare annual 

compliance acoustic reports. 

Submission letter showing Annual 

Noise Report submitted on time. 

CEO Overall Annual, to be 

submitted with 
the compliance 
assessment 
report. 

C Annual Noise Compliance Report 

submitted with CAR (Appendix 8) 
and available on Doral Website. 
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Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M14.10 Noise 

Management 

In the event of a potential breach of these conditions, the proponent 

shall investigate the incident(s) and report the exceedance in 

writing to the CEO within two (2) business days of the breach being 
identified. 

Undertake an investigation into a potential 

breach and report to the CEO within 2 days of 

the breach being indentified. 

Letter to the CEO reporting the 

exceedance.  
CEO Overall 2 days after 

breach hs been 

indentified 

NR Not required at this stage. 

810:M15.1 Air Quality and 

Dust 

Management 

Prior to the commencement of operations, the proponent shall 

revise the Air Quality and Dust Management Plan to the 

requirements of the CEO. 

Revise Air Quality and Dust Management 

Plan and submit to CEO. 

Air Quality and Dust Management 

Plan (AQDMP) has review history.  

AQDMP approval by CEO. 

CEO Pre-

construction 

Prior to the 

commencement 

of operations 

CLD AQDMP approval by CEO on 2 

March 2012.  

810:M15.2 Air Quality and 

Dust 
Management 

The objectives of the Plan are to: a). ensure dust emissions from 

activities undertaken in implementing the proposal do not cause 
ambient dust concentration levels outside the boundary of the 

proposal area that are a)i. higher than 1 ug/m3 of Total Suspended 
Particulates as a 15 minute average; or ii. higher than 50 ug/m3 of 
Particulate Matter smaller than 10 microns as a 24 hour average, in 
excess of five times per year; b).identify measures to reduce dust 
emissions; and c).ensure that dust emissions do not harm or 
adversely affect environmental values or the health, welfare and 
amenity of people and land uses. 

Undertake monitoring to ensure objectives of 

the plan are met. 
Dust Monitoring Programme. CEO Pre-

construction 

Prior to the 

commencement 
of operations 

CLD AQDMP approval by CEO on 2 

March 2012. 

810:M15.3 Air Quality and 

Dust 
Management 

The plan shall: a. outline the results of on-site baseline dust 

monitoring and modelling; b. identify dust management measures 
for a range of predicted weather forecasts, including avoiding, 
ameliorating and protecting from dust impacts; c. identify dust 
management measures according to actual winds experienced at 

the site; d. identify a plan for each pit, which details the times of day 
and weather conditions under which parts of the pit could be mined; 
e. identify a monitoring program, incorporating trigger values for the 
implementation of management measures to ensure dust 
emissions from activities undertaken in implementing the proposal 
do not cause ambient dust concentration levels outside the 
boundary of the proposal area that are: 1. higher than 1 ug/m3 of 
Total Suspended Particulates as a 15 minute average; or ii. higher 

than 50 ug/m3 of Particulate Matter smaller than 10 microns as a 
24 hour average, in excess of five times per year; e. identify 
management measures to ensure dust emissions from activities 
undertaken in implementing the proposal do not cause ambient 
dust concentration levels outside the boundary of the proposal area 
that are: i. higher than 1 ug/m3 of Total Suspended Particulates as 
a 15 minute average; or ii. higher than 50 ug/m3 of Particulate 
Matter smaller than 10 microns as a 24 hour average, in excess of 

five times per year; f. identify a complaint management procedure; 
and g. describe the outcomes of landowner agreements when 
mining in close proximity to occupied residences. 

Prepare AQDMP as outlined. AQDMP contains the required 

information. 
CEO Pre-

construction 

Prior to the 

commencement 
of operations 

CLD AQDMP approval by CEO on 2 

March 2012. 

810:M15.4 Air Quality and 

Dust 
Management 

The proponent shall implement the Air Quality and Dust 

Management Plan. 

Implement the AQDMP Internal annual audit. CEO Overall Ongoing, 

following the 
commencement 
of operations 

C Implementation of plan is ongoing. 

Revised plan submitted for approval 
13 June 2018 (Air Quality and Dust 
Management Plan, ref 154918 June 
2018).  

 

810:M15.5 Air Quality and 

Dust 

Management 

The proponent shall review and revise the Air Quality and Dust 

Management Plan as and when directed by the CEO. 

AQDMP to be reviewed annually and when 

directed by CEO to ensure it remains 

relevant. 

AQDMP contains review history. CEO Overall Annually and 

when directed 

by the CEO 

C Plan has been reviewed and revised 

version submitted to DWER (Air 

Quality and Dust Management Plan, 
ref 154918 June 2018).  
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Audit Code Subject Requirement  How Evidence Satisfy Phase Timeframe Status Further Information 

810:M15.6 Air Quality and 

Dust 

Management 

The proponent shall implement revisions of the Air Quality and Dust 

Management Plan required by condition 15-5. 
Implement all revisions to AQDMP. Internal annual audit. N/A Overall Ongoing and 

when directed 

by the CEO 

NR Implementation of approved plan 

ongoing. Additional, non-

contradictory measures, as 
described in revised plan (to be 
submitted for approval) also 
implemented 

810:M15.7 Air Quality and 

Dust 
Management 

The proponent shall make the Air Quality and Dust Management 

Plan (including any revisions) and the results of monitoring publicly 
available in a manner approved by the CEO. 

1. Proponents will make documents available 

on their website for the life of the project, 
unless otherwise instructed by the CEO; 2. 
Adherence to a condition in a Statement 
requiring public availability of documents 
must occur within 14 days of submission of 
the documents to the CEO; and 3. 14 days 
from the date of making documents publicly 

available, proponents shall provide evidence 
to the CEO to confirm that advertising or 
lodgement on website has been completed. 

AQDMP available on the Doral 

website.   

 

Date of lodging on website within 14 
days of provision to CEO. 

 

Letter to CEO sent within 14 days of 
plan being on website. 

 Overall Within 14 days 

of submission 
and ongoing 

C AQDMP is available on the Doral 

website. 

 

 

810:M15.8 Air Quality and 

Dust 
Management 

To the extent that the proposal is subject to a licence issued under 

Part V of the Act, that licence may impose conditions which are 
different from, or additional to, the requirements of this Statement. 

N/A N/A  N/A N/A NR 

 

Environmental Licence 8919/2015/1 

issued November 2015.  The licence 
does not include conditions relating 
to air quality or dust.  

Notes:  

1.  Where a condition for a Management Plan states "to the requirements of the CEO", the proponent shall consult with the DEC during preparation of the Management Plans. 

2.  The Minister will determine any dispute between the proponent and the CEO over the fulfilment of the requirements of the conditions. 

3.  “commencement of operations” means the date on which the first ground disturbing activities commence for the implementation of the proposal, but does not include minor preliminary works such as erection of fencing and undertaking sampling.   
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Schedule 1 of MS810 Compliance Status 

Audit Code Element Requirement Status Further Information 

Schedule 1 of 

MS810 

Proposal 

Summary 

An area of up to 30 hectares will be progressively 

mined at any time. 

Compliant Mine Plan 

(Requirement interpreted as 30 ha of mine face and clearing ahead of 

mining. Once mined open ground classified as tailing area) 

Waste from the processing will be used as backfill in 

the mined areas. 
Compliant Mine Plan 

Backfilled areas will be progressively re-contoured and 

stabilised prior to topsoil replacement and return to 

pasture or native vegetation. 

Compliant Mine Plan.  

Rehabilitation areas 

Schedule 1 of 

MS810:Table1 

Land Tenure 

over the mining 

area 

Keysbrook North Dandalup Compliant Mine area is on private freehold land. 

• Part Lot 56 Westcott 

Rd 

• Part Lot 57 Elliott Rd 

• Part Lot 1 Elliott Rd 

• Part Lot 52 Westcott 

Rd 

• Part Lot 111 

Westcott Rd 

• Lot 112 Westcott Rd 

• Lot 113 Westcott Rd 

• Part Lot 6 Westcott 
Rd 

• Part Lot 63 Hopeland 

Rd 

• Lot 112 Westcott Rd 

• Part Lot 62 Hopeland 

Rd 

• Part Lot 59 Westcott 
Rd 

• Part Lot 300 Westcott 

Rd 

• Part Lot 49 Readheads 

Rd 

• Part Lot 7 Readheads 

Rd 

• Part Lot 6 Readheads 

Rd 

• Part Lot 44 Readheads 

Rd 

Life of Mine  Approximately 8 Years 
Compliant Project commenced in February 2015. Productive mining commenced in 

October 2015.  
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Appendix 2 Schedule 1 audit table. docx 2 

Audit Code Element Requirement Status Further Information 

Product 

Quantity 

Approximately 920 000 tonnes of heavy mineral 

concentrate.   

Compliant Doral Annual Financial Reports 

 

Pit Depth  
Average 2 metres below ground level, and up to 6 

metres on sandy dunes 
Compliant  

Survey Records, Mine Plans 

Proposal Area  Up to 1,379 hectares 

Compliant  Aerial imagery, mine plans. 

Appendix 4 

Note: Proposal area treated as mine area + WCP area as per Figure 2 

Attachment 2 (Schedule 1) of MS 810 (i.e excludes other infrastructure 

footprint on existing cleared land) 

Dewatering  
In-pit sumps to dewater the superficial Bassendean 

Sand aquifer at 0.2 gigalitres per annum  

Compliant Appendix 6 Keysbrook Mineral Sands Project Annual Groundwater 

Monitoring Summary 2018 (Groundwater Resource Management, 

March 2019) identified net recharge of superficial aquifer from 

production water circuit. 

Bore abstraction  
Up to 1.8 gigalitres per annum from two bores into 

the deep Leederville aquifer  

Compliant Appendix 6 Keysbrook Mineral Sands Project Annual Groundwater 

Monitoring Summary 2018 (Groundwater Resource Management, 

March 2019) 
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Implementation of Management Plans required 

under MS810. 
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Appendix 3 Audit Table Management Plan Implementation 

T a b le  A 3. 1:  A ir  Qu a lity  a n d  Du st  M a n a g em en t P la n  S u m m a ry A u d it  T a b le  

Section Element Requirement 
Compliance 

Status 
Evidence/Comments 

1.1 Air Quality 

and Dust 

Objectives 

and Targets 

Objective Target   

Ensure dust emissions from activities undertaken in 

implementing the proposal do not cause ambient 

dust concentration levels outside the boundary of 

the proposal area that are higher than: 

 • Revised plan submitted for approval 13 June 2018 

(Air Quality and Dust Management Plan, ref 

154918 June 2018). No response has been received 

to date. 

1,000 μg/m3 of Total 

Suspended 

Particulates as a 15 

minute average. 

Ambient dust 

concentrations do not 

exceed 1,000 μg/m3 at 

the nearest sensitive 

receptor or beyond the 

site boundary. 

C • Additional E-Bam continuous TSP monitor 

commissioned 8 November 2017. 

• No validated excursions of the TSP limit 

attributable to proposal implementation during the 

reporting period. Data is stored and accessed via a 

proprietary web based platform provided by 

Envirosuite Ltd. 

50 μg/m3 of PM10 as a 

24 hour average, no 

more than five times 

per year. 

Ambient dust 

concentrations do not 

exceed 50 μg/m3 of PM10 

at the nearest sensitive 

receptor or beyond the 

site boundary. 

C • One validated event of PM10 exceeding 50 μg/m3 

attributable to mining operations recorded in the 

reporting period. Data is stored and accessed via a 

proprietary web based platform provided by 

Envirosuite Ltd. 
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Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence/Comments 

Identify measures to 

reduce dust 

emissions. 

Implement measures to 

reduce dust emissions as 

identified in this AQDMP. 

C Dust suppression measures implemented including: 

• Suspension, or modification, of field operations 

• Surface stabilisation using sprayed clay mixture or 

cover crop 

• Utilisation of 2 water trucks 

• Rehabilitation of open ground 

• Dust cropping of unrehabilitated open ground 

 

Ensure that dust 

emissions do not harm 

or adversely affect 

environmental values 

or the health, welfare 

and amenity of people 

and land uses. 

Less than 2 valid 

complaints related to dust 

and air quality received in 

a calendar year. 

C One dust comment received during reporting period: 

• Community member on the 7 February 2019 

reported observation of dust emanating from site 

under adverse conditions (strong gusting north 

easterly to south easterly winds) and high 

background dust concentrations. 

• Community member not affected by dust. 
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Appendix 3 Audit Table Management Plan Implementation 

T a b le  A 3. 2:   A c id  S u lp h a te  S o il  M a n a g em en t P la n  S u m m a ry A u d it  T a b le  

Section Element Requirement 
Compliance 

Status 
Evidence 

1 Management 

Objectives and 

Targets 

 

Objective  Target    

Avoid disturbance of 

PASS soils. 

No inadvertent 

disturbance of PASS 

soils. 

C • No material disturbance of PASS to date 

(source: KLPL ASS Results spreadsheet, 

ref.122165). 

Prevent acid generation 

from disturbed soils. 

Acidity and metal 

concentrations in 

surface and 

groundwater to be 

maintained at pre-

mining levels. 

C • Monitoring data does not indicate any adverse 

trend in acidity and metal concentrations 

(source: KLPL water monitoring spreadsheet ref. 

143299). 

All employees and 

contractors will be 

aware of ASS issues 

relating to the project 

and their 

responsibilities. 

All employees and 

contractors instructed 

on content of the 

ASSMP in the induction 

process. 

C • ASS information included in induction 

presentation, notwithstanding limited risk. 

6 Management 

and Mitigation 

Measures 

• Undertake materials monitoring (ore, tails, 

mine void floor). 

• Undertake water quality monitoring (in pit 

sump, process water recovered from 

backfilling, process water dam). 

C • Monitoring programme implemented (KLPL ASS 

Results spreadsheet, ref.122165); KLPL water 

monitoring spreadsheet ref. 143299). 

• Implement measures to mitigate acid risk NR • No PASS material disturbed. 
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Appendix 3 Audit Table Management Plan Implementation 

T a b le  A 3 . 3:  N o ise  M o n ito rin g  P la n  S u m m a ry  A u d it  T a b le  

Section Element Requirement 
Compliance 

Status 
Evidence 

1 Aim Set out a noise monitoring regime for the Keysbrook 

Mine that: 

• provides for effective management of project 

noise emissions; 

 

C • Several Noise Monitoring Plans applicable to 

reporting period: 

➢ Noise Monitoring Plan, August 2011, 511442-

11b, Lloyd George Acoustics   

➢ Noise Monitoring Plan (Keysbrook Leucoxene, 

September 2017) updated plan submitted to 

DWER September 2017. 

• Enhanced noise monitoring exceeded 

requirements of monitoring plans 

• Rigorous procedure of daily noise planning and 

data review maintained  

• provides an informed basis for planning noise 

reduction and improvement measures; and 

C • Structured noise attenuation programme 

implemented (ongoing) 

• enables assessment and demonstration of 

compliance with applicable assigned levels at 

nearby noise sensitive premises to the extent 

that is reasonable and practicable 

C • Keysbrook environmental noise compliance 

assessments and reporting completed. 

Quarterly reports – Q11, Q12 and Annual Noise 

Compliance Report (Appendix 8 as required 

under MS1089) undertaken by SVT Engineering 

Consultants/Wood Group. 

• Keysbrook Mineral Sands Mine Section 46 

Inquiry Report (KLPL, June 2017) 

• Keysbrook Mineral Sands Mine – Inquiry Under 

Section 46 of the Environmental Protection Act 

1986 to Amend Ministerial Statement 810 

Inquiry Report (KLPL, Dec 2018) 
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Appendix 3 Audit Table Management Plan Implementation 

 

 

 

 

 

 

 

 

 

T a b le  A 3. 4:  N u trien t  M a n a g em en t P la n  S u m m a ry A u d it  T a b le  
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Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

1 Purpose • Ensure proposal assists in meeting the water quality 

objectives of the Peel Harvey Water Quality 

Improvement Plan  

• Outline a program to monitor nutrient levels within 

the proposal area and at the downstream boundary 

of the proposal area.  

• Identify nutrient trigger levels consistent with the 

Peel-Harvey Water Quality Improvement Plan.  

• Identify management actions should a trigger level 

be reached.  

• Minimise the export of nutrients, especially 

phosphorus and nitrogen, from the project area 

during operational and decommissioning phases of 

the project.  
 

C • Management plan approved. 

3 - 6 Management • Implement land rehabilitation programme 

• Manage fertiliser applications based on soil sampling 

and following consultation with Department of 

Primary Industries and Regional Development 

(DPIRD) 

 

C • 322 ha pasture rehabilitation 

completed to 15 July 2019. 

Sampling indicates improved 

nutrient retention capacity. 

• Soil amendment programme 

based on agronomist advice. 

• Fertiliser regime on rehabilitated 

pasture determined in 

consultation with DPIRD 
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Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

7 Monitoring • Implement soil testing programme prior to ground 

disturbance and of reconstructed soils 

• Evaluate clay properties for re-incorporation into soil 

• Implement water quality monitoring programme 

C • Soil sampling completed  

• Clay material characterised – 

favourable for nutrient retention 

• Water monitoring programme 

implemented (ongoing) 
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Appendix 3 Audit Table Management Plan Implementation 

T a b le  A 3 . 5:  Reh a b il ita t io n  M a n a g em en t P la n  S u m m a ry A u d it  T a b le  

Section Element Requirement 
Compliance 

Status 
Evidence 

1 Objectives • Re-establish self-sustaining local provenance native 

vegetation cleared in the implementation of the proposal, 

at a ratio of not less than 1.4 to 1 (1.4 hectares of 

revegetation per 1 hectare of vegetation cleared).  

• Re-establish functioning pasture.  

C • 31.7ha of Native revegetation planting 

undertaken. 

• Native revegetation corridor planting 

completed during rehabilitation period) 

(Appendix 7). 

• 2017, 2018 and 2019 pasture 

rehabilitation demonstrating 

establishment of functioning pasture 

(Appendix 7) 

• Rehabilitation Management Plan under 

revision. Improved native rehabilitation 

concept developed and agreed with key 

landholder (Lot 300 and Lot 59) 
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Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

3.2 Rehabilitat-

ion 

procedures 

• Vegetation clearing – material salvaged (nest hollows, 

timber, firewood, seed); remnant material mulched 

• Topsoil stripping and storage  

• Reconstructed landform similar to pre-mining contours 

• Use of appropriate pasture seed mixes, fertiliser types and 

rates 

C • Preparatory works for native vegetation 

ongoing (e.g. seed collection, plant 

translocation) (Appendix 7) 

• 14ha of Native vegetation enhancement 

(habitat improvement) areas progressed 

(10ha northern conservation covenant 

area 2019, 4.0ha southern conservation 

covenant area 2019, corridor planting, 

weed suppression) 

• 322 ha pasture rehabilitation completed 

to 15 July 2019. Discussions with 

landholders as to detailed land plans 

(post rehabilitation) ongoing. 

6 Monitoring  Monitoring to assess: 

• The physical stability of the landform of rehabilitated areas. 

• The success of vegetation establishment in rehabilitated 

areas. 

NR • Monitoring native revegetation 

performance was not required to be 

carried out in the reporting period.  

• Visual checks of pasture rehabilitation 

indicate good plant establishment and 

ground stability across multiple seasons.  
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Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

5 Conceptual 

Rehabilitat-

ion Plan 

Reviewed on an annual basis. 
 

C • Rehabilitation Management Plan under 

revision to improve practicability and 

reflect amended dieback status (Dieback 

Risk Assessment Terratree August 

2017).  

• Overall native rehabilitation/ 

revegetation concept revised and 

agreed with key landholder (Lot 300 and 

Lot 59). 

• Consultation with other landowners 

ongoing 
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Compliance Assessment Appendix 3 Audit Table Management Plan Implementation 

T a b le  A 3. 6:   Wa ter M a n a g em en t P la n  S u m m a ry A u d it  T a b le  

Section Element Requirement 
Compliance 

Status 
Evidence 

1.2 Objectives 

and Targets 

 

Objective Target   

Abstraction of groundwater 

does not materially affect the 

quality of groundwater 

available to other users in the 

area. 

Monitoring indicates 

groundwater remains fit 

for applicable beneficial 

uses. 

C • No impact to date Appendix 6 Annual Groundwater 

Monitoring Summary 2018 (Groundwater Resource 

Management March 2019) 

Abstraction of groundwater 

does not materially affect the 

quantity of groundwater 

available to other users in the 

area. 

Monitoring indicates the 

quantity of groundwater 

remains above that 

allocated to other users 

in the area. 

C • No impact to date Appendix 6 Annual Groundwater 

Monitoring Summary 2018 (Groundwater Resource 

Management March 2019) 

Abstraction of water does not 

cause adverse, long term 

impacts to the water quality 

or levels of Conservation 

Category wetlands. 

Monitoring indicates 

water quality and levels 

are within trigger levels. 

C • No proposal related adverse trends identified to date. 

• Some water level trigger exceedances recorded, and 

levels recovered naturally with seasonal rainfall. 

Appropriateness and relevance of triggers to be 

reviewed, as recommended by reviewing 

hydrogeologist - Annual Groundwater Monitoring 

Summary 2018 (Groundwater Resource Management 

March 2019) 

Abstraction of groundwater 

does not adversely impact on 

the health and condition of 

native vegetation associated 

Monitoring indicates no 

adverse, long term 

impact on native 

vegetation or 

C • No adverse change recorded in wetland vegetation 

monitoring to date (Wetland Vegetation Monitoring 

Spring 2016 (Rockwater May 2017); Wetland 

Vegetation Monitoring Autumn 2017 (Rockwater 
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Compliance Assessment Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

with Conservation Category 

wetlands. 

groundwater dependant 

ecosystems. 

October 2017); Wetland Vegetation Monitoring 

Autumn 2018 (Rockwater, October 2018, Radix No. 

158723) 

To prevent or minimise any 

deterioration in surface 

water quality. 

All stormwater runoff 

from HMC stockpiles and 

plant areas to pass 

through sediment 

control structures.   

All sewage wastewater 

treated in approved 

waste water systems.  

No effluent discharged 

to surface water.   

Quality of water leaving 

the project area within 

trigger levels. 

C • Plant stormwater passes through settling ponds 

and/or process water dam. 

• Sewage wastewater treated through Shire approved 

apparatus. 

• No water quality impact attributable to proposal 

implementation identified (Appendix 6 Annual 

Groundwater Monitoring Summary 2018 

(Groundwater Resource Management March 2019) 

Monitor surface and ground 

water quality. 

All specified water 

monitoring carried out in 

accordance with 

monitoring procedures. 

C • Extensive water monitoring programme implemented 

Appendix 6 Annual Groundwater Monitoring 

Summary 2018 (Groundwater Resource Management 

March 2019) 

Comply with regulatory 

requirements. 

Compliance with all 

statutory conditions on 

water management and 

monitoring at 

Keysbrook. 

C • Appendix 6 Annual Groundwater Monitoring 

Summary 2018 (Groundwater Resource Management 

March 2019) 
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Compliance Assessment Appendix 3 Audit Table Management Plan Implementation 

T a b le  A 3. 7:  Weed  a n d  Dieb a c k  M a n a g em en t  P la n  S u m m a ry A u d it  T a b le  

Section Element Requirement 
Compliance 

Status 
Evidence 

1.2 Weed and 

Dieback 

Management 

Objectives 

and Targets 

Objective Target   

Weed Management 

Prevent introduction of new 

weed species and/or spread 

of existing weed species as 

a result of mining. 

No new weeds species or 

infestations as a result of 

mining practices. 

C • No new weed species identified to date.   

Control of weeds to ensure 

the protection of remnant 

vegetation and vegetation 

within twenty metres of the 

banks of watercourses or 

within 100 meters of the 

boundary of the 

conservation category 

wetland. 

No new weeds species or 

infestations in remnant 

vegetation or 

watercourse/wetland 

vegetation as a result of 

mining practices. 

C • Proposal implementation has not impacted remnant 

vegetation areas outside of approved mine area.  

Watercourses are predominantly degraded (some are 

constructed irrigation channels) with limited remnant 

native vegetation). 

• Weed control programme implemented within and 

around proposal area (Appendix 5) 
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Compliance Assessment Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

Weeds in newly disturbed 

areas will be controlled as 

rehabilitation behind 

mining progresses. 

6 months after 

rehabilitation, less than 

10% weed species in 

rehabilitated areas. 

NR • Weed suppression undertaken in advance of 2018 

native revegetation corridor planting. 

• Weed suppression undertaken on 2019 native 

revegetation stream line planting. 

• Weed control in pasture areas constrained to declared 

weed species (Rehabilitation Management Plan). No 

declared species identified in inspections to date. 

Target /objective revised in updated plan submitted 

for approval on 10 May 2018 (Weed and Dieback 

Management Plan (April 2018, ref. 154280). 

 

1.2 Dieback Management 
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Compliance Assessment Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

Weed and 

Dieback 

Management 

Objectives 

and Targets 

Prevent spread of Dieback 

from Dieback Infected areas 

to Dieback Free Areas as a 

result of mining activities. 

No spread of Dieback 

within the mine areas as a 

result of mining. 

C • No Dieback free areas confirmed within the proposal 

area. A large majority of the proposal area is 

uninterpretable due to the absence of indicator 

species and some pocketed areas as dieback infected. 

(Phytophthora Dieback Assessment, Terratree 2013). 

• Given the absence of indicator species in much of the 

proposal area, highly disturbed nature of remnant 

native vegetation and history of cattle grazing: 

➢ it is not possible to reliably assess dieback spread, 

and 

➢ the consequences of any dieback spread on 

biodiversity values are negligible (Letter report to 

KLPL, Terratree, 14 August 2017). 

• Weed and Dieback Management Plan revised to, in 

part, better reflect the dieback status of proposal area. 

Revised plan submitted for approval on 10 May 2018. 

Identify and implement 

measures to limit Dieback 

risk through the movement 

of topsoil. 

Topsoil from Dieback 

infected areas not utilised 

in rehabilitation of 

Dieback free areas. 

C • No dieback free areas identified (Phytophthora 

Dieback Assessment Terratree 2013). 

Identify and implement 

measures to protect 

Dieback free topsoil from 

contamination. 

All topsoil from Dieback 

free areas stockpiled 

separately to topsoil from 

Dieback infected areas. 

All topsoil stockpiles 

signposted correctly. 

C • No Dieback free areas identified (Phytophthora 

Dieback Assessment Terratree 2013). 
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  APPENDIX 3 MANAGEMENT PLAN IMPLEMENTATION 

Compliance Assessment Appendix 3 Audit Table Management Plan Implementation 

Section Element Requirement 
Compliance 

Status 
Evidence 

Include awareness training 

into site induction and 

training programs. 

100% inclusion of all site 

personnel in induction 

programs. 

C • Employee and contractor induction completed. 
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Supporting Information: 

 

Keysbrook Mineral Sands Mine 

 

Overview of Declared Weed Control  

2017 - 2019 
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Supporting Information:  
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Groundwater Monitoring Summary 2018 

 

Groundwater Resource Management, 

March 2019 
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Supporting Information: 

 

Keysbrook Mineral Sands Mine 

Rehabilitation Management Plan Implementation 

Select Photographic Evidence 
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Plates 1 – 3: Native Vegetation Corridor parallel with Hopeland Rd on Lots 31, 32, and 33 Seedling 

Stock and Planting June 2018 
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Plate 4: 2017 Pasture rehabilitation (July 2017)  

 

Plate 5: 2017 Pasture rehabilitation (November 2017)  
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Plate 6: 2018 Pasture rehabilitation (August 2018) 

 

Plate 7: 2018 Pasture rehabilitation (September 2018) 
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Plate 8: Department of Primary Industry and Resources Soil Sampling 2017 Rehabilitation Area 

(November 2017) 

 

Plate 9: Department of Primary Industry and Resources Soil Sampling 2017 Rehabilitation Area 

(November 2017) 
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Plate 10: Native Vegetation Enhancement - New Fence on Northern Boundary of Conservation 

Area on Lot 202 Incorporating Kangaroo Gate to Protect Fence Integrity.  

 

Plate 11: Native Vegetation Enhancement - New gates installed over Dirk Brook Tributary to 

Exclude livestock on Lot 202 Conservation Area. 
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Plate 12: Translocation of Grass Trees (Kingia australis and Xanthorrhoea preissii) to 

Conservation Area on Lot 202.  

 

 

Plate 13: Transplanted Grass Trees (Kingia australis and Xanthorrhoea preissii) in Conservation 

Area on Lot 202 (July 2018) 
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Plate 14: 2019 Native revegetation planting on Lot 300 (August 2019) 

 

Plate 15: 2019 Native revegetation planting on Lot 300 (August 2019) 
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Plate 16: 2019 Native revegetation planting on Northern Conservation Area (June 2019) 

 

 

Plate 17: 2019 Native revegetation planting on Northern Conservation Area (June 2019) 
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Plate 18: 2019 Pasture rehabilitation (August 2019) 

 

Plate 19: 2019 Pasture rehabilitation (August 2019) 
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Disclaimer 
This Introduction and Scope of Works (Report) has been prepared for Doral Mineral Sands by 

Wood, based on assumptions as identified throughout the text and upon information and data 

supplied by others. 

The Report is to be read in the context of the methodology, procedures and techniques used, 

Wood’s assumptions, and the circumstances and constraints under which the Report was written. 

The Report is to be read as a whole, and sections or parts thereof should therefore not be read or 

relied upon out of context. 

Wood has, in preparing the Report, followed methodology and procedures, and exercised due 

care consistent with the intended level of accuracy, using its professional judgment and 

reasonable care. However, no warranty should be implied as to the accuracy of estimates or other 

values and all estimates and other values are only valid as at the date of the Report and will vary 

thereafter.  

Parts of the Report have been prepared or arranged by Doral Mineral Sands or third party 

contributors, as detailed in the document. While the contents of those parts have been generally 

reviewed by Wood for inclusion into the Report, they have not been fully audited or sought to be 

verified by Wood. Wood is not in a position to, and does not, verify the accuracy or completeness 

of, or adopt as its own, the information and data supplied by others and disclaims all liability, 

damages or loss with respect to such information and data. 

In respect of all parts of the Report, whether or not prepared by Wood no express or implied 

representation or warranty is made by Wood or by any person acting for and/or on behalf of 

Wood to any third party that the contents of the Report are verified, accurate, suitably qualified, 

reasonable or free from errors, omissions or other defects of any kind or nature. Third parties who 

rely upon the Report do so at their own risk and Wood disclaims all liability, damages or loss 

with respect to such reliance. 

Wood disclaims any liability, damage and loss to Doral Mineral Sands and to third parties in 

respect of the publication, reference, quoting or distribution of the Report or any of its contents 

to and reliance thereon by any third party.  

This disclaimer must accompany every copy of this Report, which is an integral document and 

must be read in its entirety. 
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EXECUTIVE SUMMARY 

Keysbrook Leucoxene Pty Ltd (KLPL), a subsidiary of Doral Mineral Sands Pty Ltd (Doral), operate 

the Keysbrook Mineral Sands Mine, located approximately 70 km south of Perth. KLPL,  formerly 

owned by MZI Resources Ltd, was aquired by Doral on 1st July 2019. An application to change 

the nominated proponent from MZI Resources Ltd to KLPL was approved by the Environmental 

Protection Authority (EPA) on 3 September 2019.  

The mine operates continuously, 24 hours per day, 7 days per week. Operations occur on private 

freehold land, which is predominantly used for pastoral grazing and small rural lots.  

This report has been prepared pursuant to Condition 14-9 of Ministerial Statement 1089, which 

provides replacement noise conditions previously set in Condition 14 Ministerial Statement 810 

(MS810).  

Statement 1089 was issued on 8 February 2019. Condition 14-1A is applicable during the period 

up to twelve (12) months from the date of the Statement. Therefore, this report aims to assess 

noise emissions against condition 14-1A, which requires the proponent to manage the proposal 

in compliance with the Environmental Protection (Noise) Regulations 1997 (the Regulations), 

along with a 1500m buffer applicable at night time. 

This report covers mining operations between 8 February 2019 (the date Statement 1089 was 

issued) and 19 July 2019 (end of the reporting period for the EPA’s compliance assessment 

report). 

Noise monitoring at Keysbrook is undertaken by KLPL, including the set-up and maintenance of 

noise monitors. Collected noise data is streamed to and held on the Bruel & Kjaer Sentinel cloud 

system. Noise monitoring was undertaken by KLPL throughout the 12-month period preceeding 

19 July 2019. 

During the reporting period, residences to the south and north-west of the mine, in the direction 

of noise monitors at NMT3 and NMT4 respectively, were closest to the mining operations and 

at greatest risk of receiving elevated noise levels. Wood has undertaken an assessment of noise 

levels focussed at noise monitors representative of these residences and also completed analysis 

of data from noise monitors representative of other residences around the mine operations. 

Within the reporting period, mining occurred during day and night periods in the eastern half 

of Lot 59, near MFU3. Excavated ore was transported to the MFU for initial screening before 

being pumped as a slurry to the Wet Concentrator Plant (WCP). The WCP continued to operate 

on a 24/7 basis during the reporting period, with downtime for scheduled maintenance. 

Wood has undertaken an analysis of the noise monitoring data collected during the period 8 

Feb 2019 – 19 July 2019. Assessed noise data was captured from two monitors in two locations. 

A sample-set was determined through a screening process that aimed to identify periods where 

mining noise levels were at their highest, there was minimal extraneous noise, and weather 

conditions were characterised by low wind speeds.  
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Following this process, sixteen periods selected from day, evening and night times were 

identified as worst case for noise propagation and selected for detailed assessment.  

Noise levels determined at the noise monitors were adjusted to determine noise levels received 

at noise sensitive premises without an amenity agreement. The monitor to receiver adjustments 

were determined using noise modelling of representative mining scenarios. 

The following points summarise the assessment at each noise monitoring location.  

• North-west of the mining area, in the direction of NMT4, detailed analysis of 6 periods (2 

day, 2 evening and 2 night) identified no risk of exceedance.  

• South of the mining area, in the direction of NMT3, detailed analysis of 10 periods (4 days, 

1 evening, and 5 nights) identified three periods of elevated risk at noise sensitive receiver 

locations for parts of 2 nights and 1 day. 

For all of the periods determined with elevated risk, tonality was identified at the monitor and 

was assumed to be also present at the residence. The adjustment due to the presence of tonality 

on these periods increased the assessed noise level and resulted in an assessment of elevated 

likelihood of exceedance. Tonality was identified in the 50, 80, 100, and 160Hz bands and was 

attributed to operations.  

Considering the screening process and the assessed levels, it is possible that an elevated 

likelihood of exceedance may have occurred on other occasions within the reporting period.  

Wood understands that KLPL maintained its adaptive management approach for noise 

emissions. The operational activity was planned daily, based on weather forecasts. The level and 

location of mining activities were adjusted or suspended on occasions based on real-time noise 

observations and data to manage noise. Wood recommends that KLPL maintain these practices 

going forward. 

KLPL have advised that there were no complaints related to noise received within the reporting 

period. 

KLPL ceased night mining operations from the 14th July 2019 onwards to manage noise 

emissions. This change to operations should significantly reduce the risk of elevated night time 

noise levels going forward. 

Previous Quarterly Reports 

Analysis of data for the Q13 reporting period, covering 23 Oct 2018 to 22 January 2019, was 

undertaken, however a report was not prepared due to issue of Statement 1089 which 

superceded the previous quarterly reporting requirement. A review of the results obtained in the 

Q13 period indicated that there was one night time period where a marginal exceedance may 

have occurred. This was at a receiver represented by NMT5 (to the north of the mining area), on 

the night of the 20th January 2019. Tonality was detected on this night and this resulted in an 

assessed level exceeding the assigned level for the represented receiver. A review of audio 

recordings indicate that the noise was dominated by a continuous low frequency noise which 

may be related to a tails return pump.  
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1 INTRODUCTION 

Keysbrook Leucoxene Pty Ltd (KLPL), a subsidiary of Doral Mineral Sands Pty Ltd (Doral), operate 

the Keysbrook Mineral Sands Mine, located approximately 70 km south of Perth. KLPL, formerly 

owned by MZI Resources Ltd, was aquired by Doral on 1st July 2019. An application to change 

the nominated proponent from MZI Resources Ltd to KLPL was approved by the Environmental 

Protection Authority (EPA) on 3 September 2019. 

Keysbrook mine operations commenced on 22 October 2015. The mine operates continuously, 

24 hours per day, 7 days per week.  

Operations occur on private freehold land, which is predominantly used for pastoral grazing and 

small rural lots. Appendix Figure A-1 presents an aerial view of the mine area and surrounds, 

including the closest residences.  

Wood have been commissioned by KLPL to prepare an annual compliance report for noise 

monitoring undertaken. The report maintains the methodology for data analysis and assessment 

demonstrated in previous quarterly reports. 

This report has been prepared pursuant to Condition 14-9 of Statement 1089 (Statement to 

Amend Conditions Applying to a Proposal (Pursuant to the Provisions of Section 46 of the 

Environmental Protection Act 1986)) which provides replacement noise conditions previously set 

in Condition 14 Ministerial Statement 810 (MS810). 

Condition 14-9 requires an annual noise report that “shall address operations, noise management, 

and noise emissions for each time period (Day, Evening and Night) for the purpose of 

demonstrating compliance with condition 14-1A and 14-1, 14-2 and 14-3 (as applicable) and shall 

include the following: 

1) A description of the equipment and methods used for monitoring and modelling of 

operational noise emissions, to a level of detail that would enable them to be 

independently reproduced by an acoustic expert; 

2) An assessment prepared by an independent acoustic expert which demonstrates to a 

reasonable and practical extent (or otherwise satisfactorily to the CEO) the level of 

compliance with applicable noise levels at all nearby noise sensitive premises; and, 

3) A description of the noise management measures employed during the period.” 

Statement 1089 was issued on 8 February 2019. Condition 14-1A is applicable during the period 

up to twelve (12) months from the date of the Statement. Therefore, this report aims to assess 

noise emissions against condition 14-1A, which requires the proponent to manage the proposal 

as follows: 

1) Unless otherwise agreed in writing between the proponent and the owner and any occupier of 

noise sensitive premises:  

a) the proposal must comply with the Noise Regulations at any building associated with 

a noise sensitive use at any noise sensitive premises; and  
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b) outside the hours 0700 to 1900 Monday to Saturday, Sunday, or on public holidays, no 

mining activity is to be undertaken within 1,500 metres of any building associated with 

a noise sensitive use at any noise sensitive premises.  

2) The requirement in condition 14-1A(1) does not apply in respect of noise sensitive premises 

that are not being used for a noise sensitive purpose.  

This report covers mining operations between 8 February 2019 (the date Statement 1089 was 

issued) and 19 July 2019 (end of the reporting period for KLPL’s compliance assessment report, 

submitted to the EPA (Environmental Protection Authority)). 

Noise monitoring at Keysbrook is undertaken by KLPL, including the set-up and maintenance of 

noise monitors. Collected noise data is streamed to and held on the Bruel & Kjaer Sentinel cloud 

system. Noise monitoring was undertaken by KLPL throughout the 12-month period preceeding 

19 July 2019. 

During the reporting period, residences to the south and north of the mine. in the direction of 

noise monitors at NMT3 and NMT4 respectively, were closest to the mining operations and at 

greatest risk of receiving elevated noise levels. Assessment of noise data from these monitors 

has been undertaken. 

KLPL have advised that there were no complaints related to noise received within the reporting 

period. 

Previous Quarterly Reports 

The most recent quarterly report submitted was for Q12, which covered the date range 23 July 

2018 to 22 October 2018. Analysis of data for the Q13 period, covering 23 Oct 2018 to 22 January 

2019, was undertaken, however, a report was not prepared due to issue of Statement 1089 which 

superceded the previous quarterly reporting requirement. A summary of the results obtained in 

the Q13 period is provided in this report. 
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1.1 Relevant Documents 

Regulatory Documents 

[1] Environmental Protection Act 1986 

[2] Environmental Protection (Noise) Regulations 1997 

[3] Ministerial Statement 810, 19 October 2009, Statement That a Proposal May Be 

Implemented Pursuant to the Provisions of the Environmental Protection Act 1986. 

[4] Ministerial Statement 10890, 8 February October 2009, Statement That a Proposal May 

Be Implemented Pursuant to the Provisions of the Environmental Protection Act 1986. 

Noise Monitoring Plans 

[5] Noise Monitoring Plan, September 2017, 511442-11b, Keysbrook Leucoxene Pty Ltd 
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2 REGULATIONS AND LICENCE CONDITIONS 

2.1 Assigned Levels 

Noise management in Western Australia is implemented through the Environmental Protection 

(Noise) Regulations 1997 (the Regulations), which operate under the Environmental Protection 

Act 1986. The Regulations specify maximum noise levels (assigned levels) which are the highest 

noise levels that can be received at noise sensitive (residential), commercial and industrial 

premises.  

Appendix A presents an aerial view of the approved project area and surrounding land and 

includes the closest Noise Sensitive Receptors (NSR). 

Appendix B provides more detail on the regulations and information on the determination of 

the assigned levels. 

Table 2-1 presents the LA10 site-specific assigned levels for the nearest noise sensitive premises. 

The LA10 assigned level is quoted in the table as this is considered the most stringent for 

operations as the noise emissions are relatively constant. The LA1 and LAMAX assigned levels also 

apply to the Keysbrook site, although based on extensive attended and un-attended noise 

monitoring, these levels are rarely approached.  

Table 2-1: Assigned noise levels (LA10) in dB(A) 

Address 
Influencing 

Factor in dB 

Assigned Noise levels (LA10) in dB(A) 

Weekday1
 

Evening and 

Sunday2 
Night3

 

All NSRs 0 45 40 35 

 

The Regulations allow for an assessment period of between 15 minutes and 4 hours (period 

normally determined by the regulator). A longer period, such as three to four hours, is more 

appropriate for assessing noise emissions on the basis that, given the nature of operations, levels 

can vary from hour to hour and a longer assessment period will be more representative of the 

long term LA10 noise levels.  

For assessment of the unattended logged noise data in post-processing, where it is possible to 

assess noise on a 4-hour basis, without the period being compromised by effects such as 

weather, fauna or external anthropogenic related noise, a 4 hour period is used. If a 4-hour 

assessment is not possible because of these effects, a 3 hour period is considered.  

                                                   

1 Week day: 0700 to 1900 hours Monday to Saturday. 
2 Evening and Sunday: 1900 to 2200 hours all days, and 0900 to 1900 hours Sunday and public holidays. 

3 Night: 2200 hours on any day to 0700 hours Monday to Sunday and 0900 hours Sunday and public holidays. 
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2.2 Noise Monitor Placement 

Table 2-2 lists the noise monitors in place, along with the system availability, during the reporting 

period. Table 2-3 contains the coordinates for each monitor at the end of the quarter. The 

location of the noise monitors is presented in Appendix Figure A-1. 

Table 2-2 shows the overall availability of each of the monitors for the reporting period. 

Table 2-2: Noise monitors in place during the reporting period. 

Name Location 
System 

availability (%) 

NMT3 South 98.3% 

NMT4 North 91.8% 

 

KLPL have advised that a lower availability was achieved at NMT4 due to issues encountered 

with the modem and battery, where the monitor was unavailable for approximately 3 weeks 

during the reporting period. 

Table 2-3: Noise monitor coordinates. 

Logger Easting Northing Latitude Longitude 

NMT3 400296 m E 6405427 m S -32.48392° 115.93978° 

NMT4 399601 m E 6408364 m S -32.45737° 115.93176° 

 

2.3 Adjustments for Characteristic of Noise 

Measured noise levels at the receiver are required to be adjusted if the noise exhibits intrusive 

or dominant characteristics, i.e. if the noise is impulsive, tonal, or modulating. If the noise is 

assessed as having tonal, modulating or impulsive characteristics, the measured noise levels are 

adjusted by the amounts given in Table 2-4. The adjusted noise levels must comply with the 

assigned noise levels. Regulation 9 sets out objective tests to assess whether the noise is taken 

to be free of these characteristics. These adjustments are cumulative to a maximum of 15 dB. 

Table 2-4: Adjustments for intrusive or dominant noise characteristics 

Situation Adjustment to Measured Level 

Where tonality is present +5 dB 

Where modulation is present +5 dB 

Where impulsiveness is present +10 dB 
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2.4 Assessment of Tonality 

Regulation 9(1) defines an assessment method for tonality: 

 tonality means the presence in the noise emission of tonal characteristics where the 
difference between —  

 (a) the A-weighted sound pressure level in any one-third octave band; and 
 (b) the arithmetic average of the A-weighted sound pressure levels in the 2 adjacent 

one-third octave bands, 
 is greater than 3 dB when the sound pressure levels are determined as LAeq,T levels where 

the time period T is greater than 10% of the representative assessment period, or greater 
than 8 dB at any time when the sound pressure levels are determined as LA Slow levels.  

 

Wood notes the importance of recognising that for noise emissions to be considered as 

exhibiting tonality, “tonal characteristics” must be present in the noise emission. That is, the tonal 

noise must be able to be identified as tonal by a listener. This requires that the “tonal noise” 

must first be subjectively audible at the assessment location and that it contains a prominent 

frequency and is characterised by a definite pitch. If the tonal noise is audible, the objective test 

is then applied to determine if the tonal characteristics meet the definition of tonality and 

whether an adjustment needs to be applied. 

With recordings of the measured sound, the limitations on playback equipment and the relative 

levels of sound mean that the subjective test for tonality cannot always be confidently conducted 

as a desktop-only exercise. Therefore, to assess tonality in full, attended noise monitoring is 

typically required, along with the capture of one-third octave spectral data. The analysis of the 

monitoring data does provide a trigger for further investigation of potential tonality through 

attended monitoring.  

As indicated above, it is not practicable to fully assess the presence of audible tonal 

characteristics using noise monitoring data. Instead, in analysing the data for this report, Wood 

has applied an objective test, and professional judgement, to assess tonality. 
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3 SUMMARY OF ACTIVITIES WITHIN REPORTING 

PERIOD 

3.1 Mine Operations for the Quarter 

Within the reporting period mining occurred during day and night periods in the eastern half of 

Lot 59 near MFU3. Excavated ore was transported to the MFU for initial screening before being 

pumped as a slurry to the Wet Concentrator Plant (WCP). 

The WCP continued to operate on a 24/7 basis during the reporting period, with downtime for 

scheduled maintenance. 

3.2 Noise Management Measures Undertaken by KLPL 

In addition to the adaptive noise management procedures explained in section 4.4, the following 

noise mitigation and management measures were implemented by KLPL during the reporting 

period: 

• Operations were shut down on; 

o One occasion during a night shift in Feb to manage noise emissions. 

o One occasion during a night shift in March to manage noise emissions. 

o One occasion during a night shift in May to manage noise emissions. 

o One night shift in May where a trial was conducted to record the effects on overall 

noise levels. During this trial, the tails pumps closest to the southern boundary were 

shut off. 

• Installation of a control system for the cooling fan of the Komatsu WA600 loader, to reduce 

noise from the loader. 

• Independent noise monitoring and sound power level testing was undertaken to increase 

the validity of Wood’s noise model. 

• The cessation of night mining from the 14th July ongoing to manage noise emissions. 

KLPL have advised that there were no complaints related to noise received within the reporting 

period. 
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4 LOGGING NOISE DATA ANALYSIS 

4.1 Logging System Technical Details 

4.1.1 Equipment and Calibration 

Noise monitors (omni-directional) and field calibrators are owned/leased, operated and 

maintained by KLPL. The equipment meets the requirements specified in Schedule 4 of the 

Environmental Protection (Noise) Regulations 1997.  

KLPL advises that the noise monitoring systems have been regularly calibrated at intervals 

compliant with regulatory requirements and manufacturer’s recommendations.  

Laboratory calibration of B&K 2250/2270 sound level meters (omni-directional) and field 

calibrators meets the relevant provisions set out in Schedule 4 of the Environmental Protection 

(Noise) Regulations 1997. 

Laboratory calibration of the BarnOwl is as per manufacturer recommendations. 

4.1.2 Noise Monitor Data 

The noise monitor systems meet the requirements set out in section 4.1.1. The monitors are 

connected to the B&K Sentinel system, facilitating 24/7 and real-time access to the recorded 

data.NMT3 and NMT4 were configured to capture a 60-second audio clip at the time of the 

highest noise level within every 5 minute period. In addition, NMT3, NMT4, and BarnOwl were 

configured to capture a 60-second audio clip at the time of the highest noise level within every 

hour period. 

Details on the BarnOwl directional system are presented in APPENDIX D. 

4.1.3 Meteorological Data 

KLPL provided the weather data used throughout the analysis, which was recorded at various 

locations on site. The data sources are summarised in Table 4-1. 

Table 4-1: Sources of meteorological data 

Source of Meteorological Data Location Height 

BAM dust monitor  
Located on the sourth east corner of the 

site 
~3 m 

BarnOwl monitor Located at the BarnOwl ~2 m 

KLPAWS 
Located centrally, near to the site’s 

administration buildings 
10 m 
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The weather data is logged and averaged over 15-minute samples and time-stamped for the 

start of the logged period. 

Due to the topographical influences, wind conditions including direction and velocity, often vary 

significantly across the 5km east-west extent of the project area.  

4.2 Monitoring Data Analysis Methodology 

4.2.1 Data Screening 

In order to focus the assessment effort on daytime, evening and night time periods which are 

more likely to exhibit elevated operational noise levels, high-level screening of data in the 

reporting period was first conducted. The screening was designed to identify periods with the 

highest mining noise levels and where meteorological conditions were conducive to un-masked 

operational noise levels recorded at the monitor. Noise data for the highest noise periods 

identified through screening was assessed in detail. The following outlines the screening process: 

• Noise monitoring data collected at NMT3 and NMT3 between February and July 2019 was 

processed automatically to exclude extraneous noise based on the shape of the 1/3 octave 

frequency spectrum from each one-second sample. 

• The equivalent (LAeq) noise levels were determined for each hourly period based on the 

remaining one-second data (following exclusions). 

• A frequency filter was applied to resulting levels to remove noise above 2 kHz, to exclude 

the contribution of insect noise. 

• A secondary screening process was conducted based on the weather data provided to 

identify any hourly periods where there were both elevated noise levels and low wind speed. 

 

In choosing periods to analyse further, the following was considered: 

• A higher number of nights for analysis were selected at monitors closest to mining 

operations; 

• Choosing a selection of periods during daytime, evening and night-time; and, 

• Meteorological conditions. 

4.2.2 Detailed Analysis 

A detailed analysis was undertaken for 16 high risk periods identified in the pre-screening. The 

detailed assessments were undertaken using the following methodology:  

• If an initial review of the data indicated a consistent, dominant presence of wind or 

extraneous noise (that was unable to be excluded using frequency filtering), no further 
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analysis was completed. If the information was indicative of potentially audible mining noise 

close to or above the assigned level, further analysis was undertaken. 

• Further analysis involved reviewing one-second logged data for a four-hour period for 

daytime and night-time mining, and a three-hour period for evening mining. The period 

selected captured the highest mining noise contribution over the selected time period 

(daytime between 07:00-19:00, evening between 17:00-22:00 or night-time between 22:00-

07:00) and where extraneous noise contribution was minimal.  

• Extraneous noise sources such as wind, trains, cars or animals were then excluded based 

upon any non-typical data in the trace of Leq,1s time trace (i.e. transient and other extraneous 

noise sources). Available audio samples and recorded spectra were used to increase 

confidence in identifying the dominant noise source.  

• In the analysis of logged spectral data, values outside the range of 25Hz to 2 kHz were 

excluded4. This was in order to exclude the majority of high-frequency noise attributed to 

frogs and insects.  

• The spectral result for the assessment period was tested for tonality. A +5dBA adjustment 

applied if the objective test outlined in section 2.4 was met and it was possible to attribute 

the frequency to an operational noise source(s). 

• The assessment of noise emissions was based on the L10 considering the residual data after 

the exclusion of extraneous noise. Tonality adjustments were applied where required. 

The L10,4h is also provided in the results for additional information. The L10,4h is determined as the 

noise level that is exceeded for 24 minutes of the residual data (i.e. 10% of four hours), rather 

than 10% of the residual time.  

4.2.3 NSR Adjustments 

Table 4-2 summarises adjustments to be applied to results obtained at noise monitors to 

estimate noise received at representative noise sensitive premises. These adjustments reflect the 

distance between the logger and the nearest residence without an amenity agreement during 

the reporting period. The adjustment factors were derived from noise modelling of a typical day, 

evening or night for modelled mining scenario in block 514 and block 398 which is 

representative of the area of night mining early in the southeastern area of Lot 59. The 

adjustments are equivalent to the difference in prediction between the noise monitor location 

and the receiver location.  

Receivers that are the subject of an amenity agreement or owned by KLPL have not been 

assessed.  

                                                   

4 The Regulatory definition of one-third octave band is the range of 25 Hz to 20 kHz inclusive. Therefore, 25Hz was selected 

for the low end of the frequency range for inclusion. It was identified that insect/frog noise frequently influences 1/3 octave 

bands 2 kHz and above, so 2 kHz was chosen as the upper frequency limit. 



Doral Mineral Sands 

Keysbrook Mineral Sands Mine Annual Environmental Noise Compliance Report 2019 

 

 

 

  1404114-1-100-Rev0-18.Oct.2019 

Page 11 

Table 4-2: Noise sensitive receptor adjustments applicable to noise monitor results 

Noise 

Monitor 
Representative Receiver 

Adjustment 

(Night/Evening) 

(dBA) 

Adjustment (Day) (dBA) 

Feb Model May Model 

NMT3 

Receiver 181 -10.8 -13.0 -5.8 

Receiver 187 -9.8 -11.3 -4.4 

Receiver 195 -9.0 -8.1 -2.4 

Receiver 215 -13.8 -17.3 -10.1 

NMT4 

Receiver 290 -10.0 -10.0 -17.1 

Receiver 302 -11.2 -11.1 -18.2 

Receiver 306 -12.4 -12.3 -19.4 

Receiver 307 -9.4 -9.1 -16.3 

Receiver 312 -10.0 -9.7 -16.9 

4.2.4 Limitations of Monitoring Data Analysis 

Limitations of the Keysbrook noise monitoring analysis include: 

• Inability to assess the audible presence of tonal characteristics in un-attended monitoring 

(see section 2.4); 

• Inability to exclude all extraneous noise sources (i.e. birds, wind in trees, traffic, trains); 

• Where extraneous noise is present, difficulty in accurately determining the contribution of 

mine site noise to the overall noise levels;  

• Audio is provided in short samples (as opposed to continuous audio)5; and 

• At times, recorded weather data does not correlate with expected noise monitoring 

observations. This is likely due to inconsistent, time and space varying local weather 

conditions, particularly with regards to temperature and wind gradients (changing with 

height) and local influences. 

4.3 Analysis Results and Compliance Assessment 

Wood has undertaken a detailed analysis of a screened sample of periods of noise logging data 

from 8 Feb 2019 – 19 July 2019 inclusive. Table 4-3 summarises the results of the noise monitors. 

APPENDIX C contains a detailed table with the results for each night analysed. 

                                                   

5 The sentinel system provides short compressed audio recordings to reduce data transfer over the cellular network. 
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Table 4-3: Summary of screening and detailed analysis 

Logger 
No. Periods 

Analysed 

Highest LA10 (25Hz–2kHz) at Monitor 

Day Evening Night 

(07:00-19:00) (17:00-22:00) (22:00-07:00) 

NMT3 10 46.2 43.0 43.4 

NMT4 6 46.4 34.7 40.3 

 

Table 4-4 presents an assessment of compliance for each of the periods analysed accounting for 

tonality adjustments and adjustments for distance (refer sections 2.3 and 4.2.3). Further detail is 

provided in the tables in APPENDIX C. 

Table 4-4: Assessment of analysed data 

Monitor Period 

Date & 

Assessment 

Period 

Raw 

LA10
6  

[dBA]  

LA10 (25Hz-

2.5kHz) 

[dBA]  

Tonality  

Highest NSR 

LA10 level after 

adjustments   

No. of NSRs 

with 

elevated 

likelihood of 

exceedance   

NMT3 Day 

17/02/2019 

 08:00 AM 

to 12:00 PM 

45.2 43.6 YES  80Hz  40.5 0 

NMT4 Day 

02/04/2019 

 07:00 AM 

to 11:00 AM 

46.4 44.7 YES  80Hz  33.4 0 

NMT4 Day 

06/04/2019 

 07:00 AM 

to 11:00 AM 

47.7 46.4 YES  80Hz  35.1 0 

NMT3 Day 

09/06/2019 

 08:00 AM 

to 12:00 PM 

51.0 44.6 No 42.2 0 

NMT3 Day 

17/06/2019 

 12:00 PM 

to 04:00 PM 

46.0 44.8 YES  100Hz  47.4 2 

NMT3 Day 

19/06/2019 

 10:00 AM 

to 02:00 PM 

48.4 46.2 No 43.8 0 

NMT4 Evening 

16/02/2019 

 07:00 PM 

to 10:00 PM 

42.9 34.7 No 25.3 0 

NMT3 Evening 

12/06/2019 

 07:00 PM 

to 10:00 PM 

44.1 43.0 No 34.0 0 

NMT3 Evening 

16/06/2019 

 07:00 PM 

to 10:00 PM 

41.9 39.9 
YES  63Hz  

125Hz  
35.9 0 
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NMT4 Night 

05/03/2019 

 02:00 AM 

to 06:00 AM 

47.8 40.3 No 30.9 0 

NMT4 Night 

06/03/2019 

 12:00 AM 

to 04:00 AM 

40.2 37.4 No 28.0 0 

NMT4 Night 

09/04/2019 

 01:00 AM 

to 05:00 AM 

48.7 36.3 No 26.9 0 

NMT3 Night 

05/05/2019 

 10:00 PM 

to 02:00 AM 

47.6 43.4 No 34.4 0 

NMT3 Night 

14/06/2019 

 01:00 AM 

to 05:00 AM 

42.5 42.4 YES  80Hz  38.4 3 

NMT3 Night 

15/06/2019 

 02:00 AM 

to 06:00 AM 

42.3 39.9 No 30.9 0 

NMT3 Night 

28/06/2019 

 10:00 PM 

to 02:00 AM 

42.9 41.8 

YES  50Hz  

80Hz  

160Hz  

37.8 3 

 

A summary of the assessment for NSRs associated with each monitor is listed below. 
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NMT3 

• A total of 10 of the highest risk periods (4 days, 1 evening, and 5 nights) were selected for 

detailed analysis. 

• Three of the 10 periods assessed were concluded to be of elevated risk at noise sensitive 

receiver locations. Tonality was identified during all of the elevated risk periods in the 50, 

80, 100 and 160 Hz band, attributable to operations. The periods were:  

o Day (17/06/2019 ): LA10 = 47.4 (after adjustments) with tonality at 100Hz; 

o Night (14/06/2019): LA10 = 38.4 (after adjustments) with tonality identified at 

80Hz; and 

o Night (28/06/2019): LA10 = 37.8 (after adjustments) with tonality identified at 

50, 80, and 160Hz. 

• Extraneous noise sources audible at this location included trains, aircraft, birds, insects, and 

wind.  

• Based on the screening sample size and the assessment levels determined, it is possible 

that an elevated likelihood of exceedance has occurred on other periods in the reporting 

period. 

NMT4 

• A total of six of the highest risk periods (2 days, 2 evenings, and 2 nights) were selected for 

further detailed analysis. 

• None of the periods assessed were concluded to be of elevated risk at noise sensitive 

receiver locations. Tonality was identified on two out of six periods, in the 80 Hz band, 

attributable to operations. 

• Extraneous noise at this location is predominantly wind, traffic, train, bird and insect noise. 

• Based on the screening sample size and the assessment levels determined, it is unlikely that 

an elevated likelihood of exceedance has occurred in the reporting period. 

4.4 Q13 Analysis 

The most recent quarterly report submitted was for Q12, which covered the date range 23 July 

2018 to 22 October 2018. Analysis of data for the Q13 period, covering 23 Oct 2018 to 22 January 

2019, was undertaken, however, a report was not prepared due to issue of Statement 1089 which 

superceded the previous quarterly reporting requirement. A summary of the results obtained in 

the Q13 period is provided here. 

There were a number of changes to the Keysbrook noise monitors during the Q13 period, 

including: 
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• NMT3 was re-located: 22 Nov 2018. 

• NMT4 was re-located: 7 December 2018.  

• NSOD1 was removed: 12 December 2018.  

• NMT5 was removed: 2 May 2019 

The MFU was also relocated to the MFU3 position where it was commissioned on the 22 Nov 

2018. 

The results of detailed analysis undertaken for the Q13 period is provided in APPENDIX A.2 

An assessment of compliance for each of the periods analysed accounting for tonality 

adjustments and receiver adjustments for distance was undertaken. Receiver adjustments were 

used from the Q12 report, except following the relocation of NMT3 and NMT4 where the 

adjustments provided in this report were used.  

The assessment identified one period where a marginal exceedance may have occurred. This 

was at a receiver represented by NMT5 (to the north of the mining area), on the night of the 20th 

January 2019. Tonality was detected on this night and this resulted in an assessed level of 36.1 

dB(A) LAS10. A review of audio recordings indicate that the noise was dominated by a continuous 

low frequency noise which may be related to a tails return pump.  

4.5 Adaptive Noise Management 

KLPL have advised that daily predictive noise assessments based on weather forecasts to 

determine the extent and location of mining activity were maintained throughout the reporting 

period. Operational activities were occasionally modified in response to noise alerts triggered 

by the noise monitors and field observations by KLPL staff (predominantly the Shift Supervisor). 

Operations were shut down on one occasions in each of February,  March, and May to manage 

noise emissions. 
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5 RECOMMENDATIONS 

Wood recommends that KLPL maintains their noise management systems, including adaptive 

noise management, pre-shift noise planning, noise monitoring and noise mitigation. 
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6 CONCLUSION 

Wood has undertaken an analysis of the noise monitoring data collected during the period 8 

Feb 2019 – 19 July 2019. Assessed noise data was captured from two monitors in two locations. 

A sample-set was determined through a screening process that aimed to identify periods where 

there were mining noise levels, were the highest, there was minimal extraneous noise, and 

weather conditions indicated low wind speeds. Following this process sixteen periods selected 

from day, evening and night times were analysed in detail.  

An elevated likelihood of exceedance of the assigned noise levels was identified for three periods 

for receivers to the south of the site (represented by NMT3). The periods were:  

• Day (17/06/2019 ): LA10 = 47.4 (after adjustments) with tonality at 100Hz; 

• Night (14/06/2019): LA10 = 38.4 (after adjustments) with tonality identified at 80Hz; and 

• Night (28/06/2019): LA10 = 37.8 (after adjustments) with tonality identified at 50, 80, 

and 160Hz. 

For the periods with elevated likelihood of exceedance, tonality was identified at the monitor 

and was assumed to be also present at the residence. The adjustment due to the presence of 

tonality on all of these nights increased the assessed noise level and resulted in an assessment 

of elevated likelihood of exceedance.  

Considering the screening process and the assessed levels, it is possible that an elevated 

likelihood of exceedance may have occurred on other occasions within the reporting period.  

Wood understands that KLPL maintained its adaptive management approach for noise 

emissions. The operational activity was planned daily, based on weather forecasts. The level and 

location of mining activities were adjusted or suspended on occasions based on real-time noise 

observations and data to manage noise. Wood recommends that KLPL maintain these practices 

going forward. 

KLPL ceased night mining operations from the 14th July 2019 onwards to manage noise 

emissions. This change to operations should significantly reduce the risk of elevated night time 

noise levels going forward. 
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APPENDIX A KEYSBROOK NOISE MONITORING 

NETWORK  
 

Appendix Figure A-1: Aerial view of the Keysbrook mine site, surrounding area and location of noise 

monitors in the reporting period. 
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APPENDIX B SUMMARY OF NOISE REGULATIONS 
 

Management of industrial noise in Western Australia is implemented through the WA 

Environmental Protection (Noise) Regulations 1997 which operate under the Environmental 

Protection Act 1986. The Regulations specify maximum noise levels (Assigned Noise Levels) which 

are the highest noise levels that can be received at noise-sensitive (residential), commercial and 

industrial premises.  

For noise sensitive premises (i.e. residences), an “influencing factor” is incorporated into the 

assigned noise levels. The influencing factor depends on land use zonings within circles of 100 

metres and 450 metres radius from the noise receiver, including: 

• the proportion of industrial land use zonings; 

• the proportion of commercial zonings; and 

• the presence of major roads. 

The presence of major roads or industrial developments (or zoning for those developments) can 

result in influencing factors in a range from 0 to 20dB.  

The regulations categorise “land on which a mining operation is carried on” as industrial 

premises for the purposes of calculating the influencing factor. 

For noise sensitive residences, the time of day also affects the assigned levels.  

The regulations define three types of assigned noise level: 

• LAmax Assigned Noise Level means a noise level which is not to be exceeded at any time; 

• LA1 Assigned Noise Level which is not to be exceeded for more than 1% of the time; and 

• LA10 Assigned Noise Level which is not to be exceeded for more than 10% of the time. 

Appendix Table B-1 below presents the generic Assigned Noise Levels for noise sensitive 

premises defined in the regulations. 
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Appendix Table B-1: Assigned noise levels 

Type of premises receiving 

noise 
Time of day 

Assigned Noise Levels dBA 

LA 10 LA 1 LA max 

Noise sensitive premises: 

highly sensitive area 

0700 to 1900 hours Monday 

to Saturday 

45  +    

influencing 

factor 

55  +    

influencing 

factor 

65  +    

influencing 

factor 

0900 to 1900 hours Sundays 

and public holidays 

40  +    

influencing 

factor 

50  +    

influencing 

factor 

65  +    

influencing 

factor 

1900 to 2200 hours all days 

40  +    

influencing 

factor 

50  +    

influencing 

factor 

55  +    

influencing 

factor 

2200 - 0700 hours on any 

day Monday to Saturday & 

2200 - 0900 hours Sunday 

and public holidays 

35  +    

influencing 

factor 

45  +    

influencing 

factor 

55  +    

influencing 

factor 

Noise sensitive premises: any 

area other than highly 

sensitive area 

All hours 60 75 80 
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APPENDIX C DETAILED ASSESSMENT TABLES 

A.1 2019 Reporting Period 

Appendix Table C-1: Results at noise monitors for periods analysed in detail 

Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 

dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

NMT3 

17/02/2019 

 08:00 AM to 

12:00 PM 

45.2 03:16:24 40.9 40.6 43.9 43.6 34.5 34.1 
YES  

80Hz  

Intermittent  Intermittent 

plane noise around 

9:55am. Intermittent wind 

noise between 11:00am-

12:00pm, mostly non-

dominant.  

08:00 - 2.9m/s 95°, 

09:00 - 3.6m/s 56°, 

10:00 - 3.7m/s 78°, 

11:00 - 2.7m/s 105° 

NMT4 

02/04/2019 

 07:00 AM to 

11:00 AM 

46.4 01:39:01 41.4 41.2 44.9 44.7 33.9 33.4 
YES  

80Hz  

Mining noise audible 

throughout period. 

Rattling metal noise 

noted, appears to increase 

in audibility with increase 

in mining noise. Reversing 

beeper noted at 8:40am. 

Bird noise persistent 

throughout period. Light 

winds noted throughout 

period. Plane noise 

audible at 8:15am. 

07:00 - 1.3m/s 175°, 

08:00 - 2.0m/s 172°, 

09:00 - 2.9m/s 102°, 

10:00 - 2.6m/s 115° 
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Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 

dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

NMT4 

06/04/2019 

 07:00 AM to 

11:00 AM 

47.7 02:48:16 43.1 42.8 46.8 46.4 31.5 30.8 
YES  

80Hz  

Mining operations clearly 

audible, mobile 

equipment clearly audible. 

Rattling metal on mobile 

equipment audible 

around 9:45am. 

Intermittent bird noise 

throughout period, mostly 

non-dominant. 

Intermittent noise 

between 9:15-10:15am.  

07:00 - 1.2m/s 170°, 

08:00 - 0.6m/s 174°, 

09:00 - 0.8m/s 96°, 

10:00 - 1.9m/s 197° 

NMT3 

09/06/2019 

 08:00 AM to 

12:00 PM 

51.0 01:39:42 42.4 41.4 45.5 44.6 35.6 34.1 No 

Persistent bird noise 

throughout period, mostly 

dominant. Intermittent 

wind noise dominant 

periodically during 

assessment period. Local 

traffic noise audible at 

beginning of period 

8:15am. 

08:00 - 3.0m/s 218°, 

09:00 - 3.2m/s 218°, 

10:00 - 3.5m/s 231°, 

11:00 - 5.3m/s 243° 

NMT3 

17/06/2019 

 12:00 PM to 

04:00 PM 

46.0 03:03:47 42.5 42.2 45.0 44.8 38.2 37.6 
YES  

100Hz  

Mining operations audible 

throughout period. Bird 

noise persistent 

throughout period, mostly 

non-dominant. 

Intermittent plane noise 

between 2:10-3:10pm.  

12:00 - 3.0m/s 72°, 

13:00 - 2.4m/s 89°, 

14:00 - 2.0m/s 97°, 

15:00 - 1.5m/s 102° 
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Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 

dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

NMT3 

19/06/2019 

 10:00 AM to 

02:00 PM 

48.4 02:18:48 44.0 43.8 46.3 46.2 39.2 39.0 No 

Mining operations and 

mobile equipment 

persitent throughout 

period, mostly dominiant. 

Intermittent bird noise 

throughout period, mostly 

dominant. Intermittent 

local traffic and train noise 

noted from 10:45am-

12:45pm, mostly 

dominant. Infrequent 

animal/insect noise noted 

during assessment period. 

10:00 - 2.2m/s 31°, 

11:00 - 3.0m/s 22°, 

12:00 - 3.9m/s 34°, 

13:00 - 2.2m/s 12° 

NMT4 

16/02/2019 

 07:00 PM to 

10:00 PM 

42.9 01:21:33 33.4 32.7 35.1 34.7 31.1 29.8 No 

Mining operations audible 

during periods of low 

wind. Wind noise 

persistent and dominant 

throughout whole 

assessment period. 

19:00 - 3.0m/s 189°, 

20:00 - 2.5m/s 181°, 

21:00 - 1.8m/s 138° 

NMT3 

12/06/2019 

 07:00 PM to 

10:00 PM 

44.1 02:02:52 40.7 40.4 43.2 43.0 37.0 36.4 No 

Mining operations 

audible, occasional 

reversing beeping, mostly 

non-dominant. 

Intermittent bird noise 

throughout period, mostly 

non-dominant. Farm 

animals audible around 

19:00 - 0.7m/s 21°, 

20:00 - 1.3m/s 28°, 

21:00 - 1.2m/s 27° 
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Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 

dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

8:00-9:00pm. Traffic 

audible around 8:40pm 

NMT3 

16/06/2019 

 07:00 PM to 

10:00 PM 

41.9 01:34:36 38.4 37.4 40.4 39.9 35.2 33.5 

YES  

63Hz  

125Hz  

Mining operations clearly 

audible and dominant. 

Intermittent bird noise  

throughout period, mostly 

non-dominant. 

19:00 - 0.9m/s 23°, 

20:00 - 0.4m/s 47°, 

21:00 - 0.5m/s 31° 

NMT4 

05/03/2019 

 02:00 AM to 

06:00 AM 

47.8 01:04:21 38.2 38.0 40.4 40.3 34.7 34.5 No 

Mining operations faintly 

audible. Wind noise 

throughout period, mostly 

dominant. 

02:00 - 3.6m/s 122°, 

03:00 - 2.9m/s 228°, 

04:00 - 2.2m/s 333°, 

05:00 - 5.1m/s 121° 

NMT4 

06/03/2019 

 12:00 AM to 

04:00 AM 

40.2 01:44:37 35.6 35.5 37.5 37.4 32.5 32.1 No 

Mining operations clearly 

audible, mobile 

equipment clearly audible. 

Intermittent bird noise 

throughout period, mostly 

non-dominant. 

Intermittent plane noise 

between 9:00-10:00am.  

00:00 - 4.2m/s 126°, 

01:00 - 5.3m/s 87°, 

02:00 - 6.5m/s 91°, 

03:00 - 4.1m/s 67° 

NMT4 

09/04/2019 

 01:00 AM to 

05:00 AM 

48.7 01:29:29 34.9 34.7 36.5 36.3 30.9 30.4 No 

Mining operations audible 

during periods of low 

wind. Wind noise 

persistent and dominant 

01:00 - 2.6m/s 91°, 

02:00 - 2.9m/s 54°, 

03:00 - 1.1m/s 141°, 

04:00 - 1.6m/s 187° 
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Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 

dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

throughout whole 

assessment period. 

NMT3 

05/05/2019 

 10:00 PM to 

02:00 AM 

47.6 01:34:11 42.3 40.3 45.5 43.4 30.4 29.4 No 

Mining operations and 

mobile equipment 

persitent throughout 

period, mostly dominiant. 

Elevated levels around 

500Hz. Frogs/Insect noise 

persistent and audible 

throughout period. 

22:00 - 1.4m/s 317°, 

23:00 - 2.1m/s 296°, 

00:00 - 2.8m/s 209°, 

01:00 - 4.0m/s 224° 

NMT3 

14/06/2019 

 01:00 AM to 

05:00 AM 

42.5 02:38:36 40.2 40.0 42.5 42.4 36.6 36.3 
YES  

80Hz  

Mining operations and 

mobile equipment 

persitent throughout 

period, mostly dominiant 

btween 2:00-3:00am. 

Persistent birds and 

insects audible 

throughout period. 

01:00 - 0.8m/s 6°, 

02:00 - 1.1m/s 42°, 

03:00 - 1.1m/s 42°, 

04:00 - 1.6m/s 21° 

NMT3 

15/06/2019 

 02:00 AM to 

06:00 AM 

42.3 03:08:54 38.5 37.3 40.9 39.9 33.7 33.0 No 

Mining operations and 

mobile equipment 

persitent throughout 

period, mostly dominiant. 

Intermittent bird noise 

throughout period, mostly 

dominant. Intermittent 

02:00 - 1.3m/s 354°, 

03:00 - 0.6m/s 330°, 

04:00 - 1.2m/s 2°, 

05:00 - 0.7m/s 35° 



Doral Mineral Sands 

Keysbrook Mineral Sands Mine Annual Environmental Noise Compliance Report 2019 

 

 

 

  1404114-1-100-Rev0-18.Oct.2019 

Page C-6 

Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 

dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

local traffic and train noise 

noted from 10:45am-

12:45pm, mostly 

dominant. Infrequent 

animal/insect noise noted 

during assessment 

period.Dominant bird 

noise noised through 

2:00-2:20am. Train noise 

audible at 2:15-2:25am. 

Frogs/Insect noise 

persistent and audible 

throughout. 

NMT3 

28/06/2019 

 10:00 PM to 

02:00 AM 

42.9 03:51:21 40.6 39.1 42.8 41.8 37.1 34.4 

YES  

50Hz  

80Hz  

160Hz  

Constant mining 

operations audible 

throughout assessment 

period. Infrequent 

dominant bird noise. 

22:00 - 1.9m/s 126°, 

23:00 - 1.6m/s 207°, 

00:00 - 1.0m/s 138°, 

01:00 - 1.2m/s 113° 
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A.2 Q13 Reporting Period 

Appendix Table C-2: Results at noise monitors for Q13 period 

Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

NSOD1 

24/11/2018 

12:00:00 AM 

to 04:00:00 

AM 

33.0 01:47:57 28.4 27.6 29.5 28.9 27.0 25.9 

YES  

40Hz  

100Hz 

Operations faintly 

audible. Noise due to 

trains, trucks, insects 

and birds excluded. 

00:00 NE, 0.2 to 0.63 m/s                            

01:00 NE, 0.37 to 0.77 m/s                  

02:00 SE, 0.4 to 0.7 m/s                                   

03:00 NE, 0.4 to 1.2 m/s 

NSOD1 

29/11/2018 

12:00:00 AM 

to 04:00:00 

AM 

41.2 01:48:20 31.8 28.7 33.9 30.6 29.2 26.0 No 

Operation is not 

audible because of 

distortion on the 

microphone.  

00:00 S, 2.9 to 3.67 m/s                                           

01:00 S, 2.77 to 3.13 m/s                          

02:00 S, 1.8 to 3.23 m/s                                  

03:00 S, 1.67 to 2.6 m/s 

NMT3 

03/11/2018 

11:00:00 PM 

to 03:00:00 

AM 

38.3 02:03:51 30.5 29.9 32.5 32.2 27.2 26.2 
YES  

100Hz  

Operations faintly 

audible. Noise due to 

trains, trucks, insects 

and birds excluded. 

23:00 S, 0.77 to 1.2 m/s                     

00:00 S, 0.97 to 1.93 m/s                      

01:00 S, 1.47 to 2 m/s                 

02:00 S, 0.57 to 1.53 m/s 

NMT3 

06/11/2018 

12:00:00 AM 

to 04:00:00 

AM 

39.4 02:05:42 30.5 29.5 34.0 32.9 24.5 22.2 No 

Operations faintly 

audible. Significant 

number of trains 

excluded. 

00:00 SE, 0.3 to 1.53 m/s             

01:00 SE, 0.37 to 1.67 m/s          

02:00 SW, 0.03 to 0.9 m/s                     

03:00 S, 0.17 to 0.67 m/s 

NMT3 

24/11/2018 

10:00:00 PM 

to 02:00:00 

AM 

34.9 00:38:36 28.9 27.1 31.8 31.6 24.3 22.6 
YES  

100Hz  

Operations are clearly 

audiable for a short 

time. Noise due to 

trains, trucks, insects 

and birds excluded. 

23:00 NE, 0.03 to 0.53 m/s                                  

00:00 NE, 0.2 to 0.63 m/s                          

01:00 NE, 0.37 to 0.77 m/s 
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Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

NMT3 

20/01/2019 

10:00:00 PM 

to 02:00:00 

AM 

34.2 02:00:32 28.8 28.4 30.8 29.7 26.2 23.1 No 

Operations audible at 

times. Noise due to 

trains, trucks, insects 

and birds excluded. 

22:00 S, 0.8 to 0.97 m/s                     

00:00 E, 0.3 to 0.3 m/s                          

01:00 NE, 0.17 to 0.17 m/s 

NMT4 

23/10/2018 

11:00:00 PM 

to 03:00:00 

AM 

37.7 01:38:06 28.0 27.1 29.9 29.4 24.1 21.5 
YES  

100Hz  

Humming noise 

throughout first 

hours. Noise due to 

birds and train 

movements excluded. 

01:00 SE, 0.6 to 0.63 m/s                            

02:00 SE, 0.4 to 0.8 m/s 

NMT4 

05/11/2018 

11:00:00 PM 

to 03:00:00 

AM 

33.6 02:21:19 26.6 24.8 28.7 27.1 23.1 19.5 
YES  

100Hz  

Operations audible 

with rain and train 

noise being excluded. 

23:00 E, 0.03 to 0.8 m/s                            

00:00 SE, 0.3 to 1.53 m/s                                 

01:00 SE, 0.37 to 1.67 m/s                                     

02:00 SW, 0.03 to 0.9 m/s 

NMT4 

05/12/2018 

01:00:00 AM 

to 05:00:00 

AM 

38.9 01:20:26 25.3 22.8 27.1 25.1 23.3 19.4 No 

Operation audible 

with thumping noise 

for short-time around 

1 am. Cows, aircraft, 

cars, birds and trains 

excluded. 

01:00 E, 0.23 to 0.93 m/s                            

02:00 SE, 0.03 to 0.77 m/s                          

01:00 E, 0.23 to 0.93 m/s                                         

02:00 SE, 0.03 to 0.77 m/s     

NMT4 

16/01/2019 

10:00:00 PM 

to 02:00:00 

AM 

35.4 00:37:37 31.7 31.3 33.0 32.7 30.1 29.6 
YES  

1kHz  

Operation faintly 

audiable for short-

time. Significant wind. 

22:00 S, 0.53 to 1.23 m/s                                   

00:00 SE, 0.27 to 0.27 m/s                                      

01:00 S, 1.3 to 1.9 m/s 

NMT4 
22/01/2019 

12:00:00 AM 
37.9 00:40:47 30.4 29.7 31.8 31.4 28.4 27.6 

YES  

100Hz  

Operation faintly 

audiable for short-

time. Significant wind. 

00:00 S, 1.3 to 2.07 m/s               

01:00 S, 1.37 to 2.1 m/s                           
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Logger 

Date & 

Assessment 

Period 

L10 Raw 

(Before 

Processing) 

Assessment 

Duration 

LAeq 

dBA 

LAeq 

(25-

2kHz) 

dBA 

L10 

dBA 

L10 (25-

2kHz) 

dBA 

L90 dBA 

L90 (25-

2kHz) 

dBA 

Tonal? Comments Weather Data 

to 04:00:00 

AM 

02:00 SE, 1.97 to 3.23 m/s                                      

03:00 SE, 1.8 to 3.93 m/s 

NMT4 

01/12/2018 

01:00:00 AM 

to 05:00:00 

AM 

38.4 01:05:58 23.8 20.7 24.6 22.1 22.3 17.3 No 

Operations faintly 

audible. Noise due to 

trains, trucks, insects 

and birds excluded. 

01:00 SE, 0.23 to 0.23 m/s                      

02:00 W, 0.2 to 0.2 m/s                                

03:00 W, 0.23 to 0.23 m/s                                

04:00 N, 0.3 to 0.97 m/s 

NMT5 

25/10/2018 

11:00:00 PM 

to 03:00:00 

AM 

35.6 01:16:39 28.5 27.6 31.4 30.9 24.8 23 No 

High winds, operation 

faintly audible for a 

short. Time. Noise 

due to trains, trucks, 

insects and birds 

excluded. 

11:00 S, 1.6 to 2.8 m/s                               

12:00 S, 2.1 to 3.6 m/s                               

13:00 S, 3.33 to 3.87 m/s                                    

14:00 S, 4.37 to 5.4 m/s 

NMT5 

20/01/2019 

10:00:00 PM 

to 02:00:00 

AM 

32.7 02:51:20 29.3 28.6 31.4 30.9 26.3 24.9 
YES  

100Hz  

Operations audible. 

Noise due to trains, 

trucks, insects and 

birds excluded. 

22:00 S, 0.8 to 0.97 m/s                     

00:00 E, 0.3 to 0.3 m/s                          

01:00 NE, 0.17 to 0.17 m/s 

NMT5 

11/12/2018 

11:00:00 PM 

to 03:00:00 

AM 

29.3 01:50:59 24.7 22.7 26.3 25.0 22.6 19 No 

Operations faintly 

audible. Noise due to 

trains, trucks, insects 

and birds excluded. 

23:00 NE, 0.13 to 0.97 m/s                                   

00:00 N, 0.03 to 0.97 m/s 

NSOD1 

24/11/2018 

12:00:00 AM 

to 04:00:00 

AM 

33.0 01:47:57 28.4 27.6 29.5 28.9 27.0 25.9 

YES  

40Hz  

100Hz 

Operations faintly 

audible. Noise due to 

trains, trucks, insects 

and birds excluded. 

00:00 NE, 0.2 to 0.63 m/s                            

01:00 NE, 0.37 to 0.77 m/s                  

02:00 SE, 0.4 to 0.7 m/s                                   

03:00 NE, 0.4 to 1.2 m/s 
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APPENDIX D BARNOWL 
 

The BarnOwl™ utilises a three microphone array that, under suitable environmental noise 

conditions, enables the system to approximately determine the direction of the sound source. 

An omni-directional noise monitor (NSOD1) has been co-located with the BarnOwl™ since 

September 2016. Both data sets have been regularly cross-checked with the other, as a quality 

assurance measure to test for any calibration drift and provide a back-up for interruptions to 

either system. 

Appendix Figure D-1 presents a photo of the BarnOwl system. 

The BarnOwl directional system captures and logs the following:  

Total The total sound pressure level from a single microphone. 

All Directionally 

Identified Sources  

The total noise level calculated by the directional system algorithm, from 

all directionally identified sources. It excludes sources with no 

measurable direction (see list below). The metric is an indicator of the 

dominance or otherwise of overall background noise. 

Angle of Interest The noise level calculated by the directional system algorithm, including 

only noise from the direction of the minesite. 

When the “Total” level is much larger than the “All Directionally Identified Sources” level, this 

indicates that the dominant noise is:  

a) outside of the plane of direction finding (such as aircraft overhead);  

b) the noise is “all encompassing” or dispersed, such as wind generated foliage noise, 

insect/bird noise, or road traffic noise; 

c) outside of the frequency range of direction finding (very low or high frequency); or 

d) within 3 m of the microphone array. 

In the circumstances for all encompassing noise, some proportion of this noise may be assigned 

to the Angle of Interest by the algorithm. 

While the BarnOwl is sophisticated instrumentation, the nature of environmental noise means it 

cannot always distinguish between noise sources. Like any sound level meter, the system cannot 

filter out wind or rain noise. 

Once winds exceed a relatively low speed and background noise levels increase, the BarnOwl 

direction finding analysis algorithm is less reliable (likely due to wind generated noise in trees 

being “all encompassing”). 

Use of the BarnOwl data in the analysis and assessment of operations noise emissions has 

considered the limitations of the system in relation to Schedule 4 of the Environmental Protection 

(Noise) Regulations 1997.  
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.  

Appendix Figure D-1: The BarnOwl noise monitor 


