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Decision:

The EPA acknowledges the importance the Dardanup community places in the 
Banksia Road landfill, as expressed in the many public comments the EPA received 
on the proposal to construct and operate a dedicated tailings storage cell (Cell 12A) 
for the storage of lithium tailings at the Banksia Road Waste Management Facility. 
This includes the concerns related to leachate collection, dust emissions, health 
impacts, impacts to flora and fauna and amenity associated with the proposal.

The EPA has consulted widely on this proposal and has attended a visit to the site and 
met with the Shire and other regulatory agencies.

Having considered the information from the proponent and the public comments, the 
EPA considers that the proposal is unlikely to have a significant impact on the 
environment and does not warrant formal assessment, recognising that potential 
impacts of the proposal can be regulated by other statutory processes.

Background:
On 1 May 2019, the Shire of Dardanup referred the proposal to the Environmental 
Protection Authority (EPA) under section 38 of the Environmental Protection Act 1986 
(EP Act). The proposal as referred includes the works approval for the construction 
and operation of a dedicated tailings storage cell (Cell 12A) for the storage of lithium 
tailings at the Banksia Road Waste Management Facility (Figure 1 and 2)

The new tailings storage cell (Cell 12A), access ramps and leachate collection pond 
will be located wholly within the existing Premises boundary. Cell 12A will be designed 
with a leachate collection system to capture all leachate and runoff which has been in 
contact with tailings to prevent discharge to the surrounding environment. It is noted 
that the nearest sensitive receptors which may be impacted by the proposal are a 
residence 1.5 kilometres (km) from Cell 12A, the ephemeral Crooked Brook located 
approximately 1.5 km from the premises, the Ferguson River located approximately 3 
km from the premises, and the groundwater table in the Yoganup formation located 
approximately 30 -40 metres (m) below ground level.
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It is proposed that Cell 12A will have the capacity to contain approximately 522,000 
tonnes of tailings, sourced from a lithium mine in the Bunbury region. The cell would 
be used for approximately 18 months.

The EPA has previously considered a referral on the landfill at Banksia Road in 1997. 
The EPA noted that the landfill did not require assessment and could be managed 
through a works approval and licence under Part V of the Environmental Protection 
Act 1986. The existing landfill has approval for 353 000 tonnes per year of liquid waste 
such as a slurry (waste produced from processing of a concentrate from a sand mine) 
from a pigment processing plant and 303 000 tonnes per year of solid waste such as 
Class III municipal solid wastes.

The EPA notes that the existing landfill has a number of licence conditions including, 
but not limited to, the requirement for operating and maintaining a stormwater 
management system, undertaking groundwater monitoring, the implementation and 
maintenance of a complaints management system, and the requirement for 
compliance reporting.

In addition the EPA considers that there are several additional elements of legislation 
available in Western Australia to manage the design, operation and closure of potential 
radiation from landfills and tailings storage facilities.

Relevant Statutory and Administrative Provisions
The EPA has considered the proposal in accordance with the requirements of the EP 
Act and the Environmental Impact Assessment (Part IV Divisions 1 and 2) 
Administrative Procedures 2016 and Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Procedures Manual.

Materials considered in making this decision
The EPA has considered and had regard to the referral information, which is available 
on the EPA’s consultation hub, any comments received during the 7-day comment 
period, information conducted through its own inquiries and any further information 
requested from the proponent and government agencies.

Consideration
In making its decision on whether to assess the proposal, the EPA had regard to 
various matters, including the following (as outlined in the EPA’s Statement of 
Environmental Principles, Factors and Objectives):

a) values, sensitivity and quality of the environment which is likely to be impacted

b) extent (intensity, duration, magnitude and geographic footprint) of the likely 
impacts

c) consequence of the likely impacts (or change)

d) resilience of the environment to cope with the impacts or change
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e) cumulative impact with other existing or reasonably foreseeable activities, 
developments and land uses

f) connections and interactions between parts of the environment to inform a 
holistic view of impacts to the whole environment

g) level of confidence in the prediction of impacts and the success of proposed 
mitigation

h) public interest about the likely effect of the proposal, if implemented, on the 
environment, and public information that informs the EPA’s assessment

In considering the potential direct and indirect impacts of the proposal the EPA 
identified the main preliminary environmental factors relevant to this proposal as 
Inland Waters, Air Quality (Dust) and Social Surroundings (Noise and Visual 
Amenity). Public comments also related to Flora and Vegetation, Terrestrial Fauna, 
Terrestrial Environmental Quality. In making its decision the EPA has had particular 
regard to:

• the relatively small scale of the impacts, the small geographic footprint and 
relatively short duration of planned activities for this referral;

• the mitigation strategies proposed by the proponent to avoid and minimise impacts, 
for example:

o a leachate collection system to capture all leachate and runoff which has 
been in contact with tailings to prevent discharge to the surrounding 
environment;

o the proposed cell and leachate pond will be lined with high-density 
polyethylene (HDPE), underlain by a geosynthetic clay liner (GCL), to 
prevent seepage;

o water suppression as required to minimise dust emissions;

o progressive capping of exposed tailings embankments;

o construction and tailings stacking activity will only be undertaken during 
daylight hours from 7 am to 7 pm, however some truck deliveries may occur 
between 7 pm and 10 pm Monday to Sunday;

o all complaints relating to noise and dust will be recorded and investigated; 
and

o the cell will be established within an existing disturbed area of the Premises 
therefore clearing of native vegetation and fauna habitat is not required; and

• the presence of other statutory processes, including Part V of the Environmental 
Protection Act 1986 (EP Act), and Environmental Protection (Noise) Regulations 
1997 (Noise Regulations).

In summary, although the proposal raises a number of environmental issues, including 
cumulative impacts from the existing operation, the EPA considers that the likely 
environmental effects of the proposal are not so significant as to warrant formal
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assessment. The EPA is of the view that the potential impacts of the proposal can be 
managed by the proponent’s mitigation measures and regulated by other statutory 
processes. These include Part V of the EP Act, and the Noise Regulations.

It should be noted that the EPA can only consider the proposal as referred and not 
potential future proposals. The EPA notes that there could be future expansions of the 
landfill to accommodate additional waste. Should larger cells be proposed, or the 
facility expand beyond the current boundaries of the existing landfill, these should be 
referred to the EPA under Part IV of the EP Act. The EPA expects that future referrals 
would consider the potential impact of the proposed current cell with any future 
expansion in a cumulative manner and provide information on the operation and 
monitoring of the current cell for dust, groundwater and noise.

Should the proponent decide to process tailings in the future, the EPA would expect 
the proposal to be referred, as the current proposal considered relates to tailings 
storage and disposal only.

1. Advice and Recommendations regarding Environmental Issues

The EPA received a considerable number of public comments during the seven-day 
public comment period about the proposal. In total, the EPA received 243 comments 
on the proposal. The majority of public comments requested the EPA to formally 
assess the proposal at level of Public Environmental Review (PER).

The majority of public comments focused on the following issues:

• Social surroundings and Human health - odour, dust and silicates, safety 
issues with traffic, negative impacts to local businesses and reduced land 
values in proximity to the landfill

• Inland waters - management of stormwater runoff and potential groundwater 
contamination

• Air quality - potential impacts from dust and dust monitoring
• Terrestrial Fauna and Flora and Vegetation - potential impacts to fauna and 

vegetation in lands surrounding the landfill
• Cumulative impacts of future expansions and potential re-use of the lithium 

tailings in the future

a) Social Surroundings and Air Quality

The EPA notes site preparation, construction and operation of the tailings cell and 
leachate pond embankments has the potential to generate dust emissions. The dust 
emissions have the potential to cause amenity or health impacts to nearby sensitive 
human receptors. The nearest residence is 1.5 km south west of the nearest activity.

The proposal includes a range of mitigation measures including:
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1. water carts to be used during construction as required to minimise dust 
emissions;

2. dust complaints to be recorded and investigated;
3. progressive capping of exposed tailings embankments;
4. compaction of the tailings to form a crust;
5. vehicles to keep to designated roads and operational areas;
6. vehicles to adhere to speed restrictions within the site;
7. pre-wetting of access roads and areas of the site where vehicle movements are 

anticipated to be carried out as required;
8. soil stabilisation (for example, polymer treatments) may be considered for 

application to any unsealed haul roads; and
9. the implementation of a dust management plan.

The dust management plan will include further mitigation measures, contingency 
actions and a monitoring program. The monitoring will include a baseline monitoring 
assessment of PM10, total suspended particles (TSP) and metals utilising real-time 
monitoring instruments. Three locations at the boundary will be monitored for three 
months prior to construction, during construction, and three months following operation 
commencement.

Dust modelling was undertaken by the proponent utilising the physical and chemical 
properties from samples taken from lithium tailings material analysed at a NATA 
accredited laboratory. Spodumene sourced from the Greenbushes mine site was 
processed using a similar process to the Albemarle Lithium Hydroxide plant to produce 
the lithium tailings samples. The samples therefore had very similar characteristics as 
the tailings material to be stored in Cell 12A. Metals analysed in the model included 
Beryllium (Be), Cadmium (Cd), Lead (Pb), Lithium (Li), Mercury (Hg), and Nickel (Ni) 
(GHD, 2018). The model findings indicate that the nearest receptor to the premises 
will experience concentration levels considerably lower than the adopted guidelines 
for PM10 and heavy metals. The dust modelling results are shown in Attachment 1 and
2.

The potential for dust emissions from lithium tailings will also be limited by the moisture 
content of the tailings which are anticipated to arrive on site with a moisture content of 
26% to 30%. To enable the desired compaction rate of the tailings, the moisture 
content will also be kept at approximately 25%.

The EPA notes that dust emissions have been regulated historically at the premises 
under existing License L8904/2015/1 and that they can continue to be regulated 
through the Part V licence. The EPA considers that emissions such as dust are best 
regulated through the Part V licence for landfill facilities such as the proposed Cell 
12A.

Noise has been considered under the historical and existing Part V License, and it is 
understood by the EPA that the Environmental Protection (Noise) Regulations 1997 
were deemed adequate to manage noise emissions at the Premises. The proposal 
includes a range of mitigation measures to minimise noise emissions including:
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1. operation and maintenance of mobile equipment in line with the manufacturer’s 
specifications;

2. all complaints relating to noise will be recorded and investigated; and
3. tailings stacking activity will be undertaken during daylight hours only. Noting 

Cleanaway intend to operate the site from 6 am to 10 pm Monday to Sunday.

The EPA has also considered visual amenity. The EPA notes that the landfill and Cell 
12A might be viewed from certain vantage points, however considers that the addition 
of Cell 12A is unlikely to result in a significant change to the visual amenity from the 
currently approved landfill.

Given the proposed mitigation measures, the proposed dust management plan, the 
relatively short duration of the proposal and regulation through other statutory 
processes, the EPA considers that the proposal, is unlikely to have a significant impact 
on the environmental factors of Social Surroundings and Air Quality.

b) Inland Waters

The Premises is located within the proclaimed Preston River Catchment. The nearest 
surface water feature is the ephemeral Crooked Brook approximately 1 km south of 
the Premises. At the Premises the Superficial Aquifer is present within the Yoganup 
formation between 30 to 40 m below the ground surface.

The EPA notes that the proposal has the potential to cause surface runoff and cause 
seepage to groundwater. The proposal includes a range of mitigation measures for 
managing surface runoff and seepage to groundwater including:

1. a leachate collection system to capture all leachate and runoff which has been 
in contact with tailings;

2. the proposed cell and leachate pond will be lined with HDPE (underlain by GCL) 
to prevent seepage; and

3. larger storm events will be contained within the Premises stormwater 
management system.

The EPA notes the use of a GCL beneath the HDPE. The GCL would have a very low 
permeability and is designed to act as a liner (second barrier) if the HDPE liners were 
punctured or fail post-closure. The EPA also notes that groundwater is currently being 
monitored through the existing groundwater monitoring program as part of the Part V 
licence. As the landfill operation has a longer life than the short term tailing cell, this 
monitoring will continue post closure of the tailings cell.

The EPA notes that the proponent has determined leachable concentrations for any 
potential contaminants through the Leaching Environmental Assessment Framework 
(LEAF), which is a more comprehensive assessment tool compared to historical 
leaching procedures. The leach testing identified that the majority of potential 
contaminants were within Class I (inert) waste criteria as defined in the Landfill Waste
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Classification and Waste Definitions 1996 (as amended 2018) (DWER, 2018). Lithium 
does not have criteria within the Landfill Waste Classification and Waste Definitions 
document and the proponent compared it to criteria within the New Zealand Ministery 
for the Environment Module 2: Hazardous Waste Guidelines, Landfill Waste 
Acceptance Criteria and Landfill Classification. The proponent has noted that the 
leachable and total concentration was similar to criteria used for a Class III Landfill. 
The EPA notes that whilst the New Zealand criteria may not be exactly the same as 
Western Australian criteria, a comparison with them does indicate that the lithium 
within the tailings material is not likely to represent an unmanageable hazard if 
contained within an appropriately designed facility.

The EPA notes that the above testing and procedures have been developed for Cell 
12A and may be improved through the works approval process. The EPA considers 
that surface runoff and management of seepage are common aspects to be 
considered when designing a tailings storage facility. The EPA further notes that the 
Part V process is able to place conditions on the operations so that any seepage or 
runoff are regulated.

Given the proposed mitigation measures, the relatively small scale and design of the 
cell proposed by the Proponent, the EPA considers that the proposal is unlikely to 
have an unmanageable impact on the environmental factor of Inland Waters. The EPA 
considers that Part V can regulate the facility for emissions and discharges to surface 
and groundwater.

c) Other factors: Flora and Vegetation, and Terrestrial Fauna

A Level 2 flora vegetation survey and a Level 1 fauna habitat assessment of the 
Premises was carried out in 2014. The surveyed area was approximately 118 ha of 
which 7.4 ha is mapped as native vegetation. The western section of the Premises is 
a plantation of Eucalyptus globulus while the eastern end is native vegetation.

The EPA notes that the proposal involves no vegetation clearing as the cell will be 
established within an existing disturbed area of the Premises.

Given the tailings storage cell is approximately 400 m north of the nearest 
vegetation/fauna habitat within the Dardanup Conservation Reserve and 500 m from 
the nearest native vegetation within the Premises boundary, the EPA considers that 
the proposal, as implemented consistent with the referral information, is unlikely to 
have a significant impact on the environmental factor of Flora and Vegetation.

d) Other factors: Terrestrial Environmental Quality

The site is a landfill and currently has approval for 353 000 tonnes per year of liquid 
waste such as a slurry (waste produced from processing of a concentrate from a sand 
mine) from a pigment processing plant and 303 000 tonnes per year of solid waste 
such as Class III municipal solid wastes. The area is classed as having a moderate to 
low risk of acid sulfate soils (ASS) and there have been no previous incidences of ASS
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within the Premises encountered during landfill cell construction therefore ASS is not 
expected to be encountered.

The proposal includes a range of mitigation measures, including the Premises existing 
stormwater management system which drains to collection pond to prevent discharge 
of water from the Premises, a leachate collection system to capture all leachate and 
runoff which has been in contact with tailings, spill kits available on the Premises which 
can be accessed by all personnel, and if a hydrocarbon release occurs it will be 
controlled, contained and removed using the spill kit. Contaminated soils will be 
collected and disposed in an appropriate area within the landfill.

Given the proposed mitigation measures, the low likelihood of ASS being encountered, 
and the relatively small scale of the proposal, the EPA considers that the proposal, as 
implemented consistent with the referral information, is unlikely to have a significant 
impact on the environmental factor of Terrestrial Environmental Quality.

The EPA understands that, subject to the requirements of obtaining a works approval 
and licence, DWER is able to regulate emissions and discharges from such proposals 
under Part V of the EP Act.

The EPA understand that the DWER will conduct an assessment of the proposal for a 
works approval and subsequent licence and these will not be granted unless the 
detailed design is appropriate for type of waste, and potential emissions and 
discharges to the environment. The decision of the EPA to not assess this proposal 
carries no presumption about the outcome of an acceptable application for a Works 
Approval or Licence.

References
DWER, 2018. Landfill Waste Classification and Waste Definitions 1996 (as amended 
2018). Available online at: https://www.der.wa.qov.au/our-work/licences-and-works- 
approvals/publications

GHD, 2018. Banksia Road Landfill - New Tailings Storage Cell Works Approval 
Application Supporting document. Available online at:
http://www.epa.wa.qov.au/sites/default/files/Referral Documentation/New%20tailinq
s%20storaqe%20cell%20-
%20Cleanaway%20Works%20Approval%20Application.pdf
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3 July 2019 Cleanaway Operations Pty Ltd
ABN: 40 010 745 383

Level 4, 441 St Kilda Road 
Melbourne VIC 3004 
Australia

Dr Tom Hatton p +61 3 8397 5100
Chairman F +613 8397 5180

Environment Protection Authority 
8 Davidson Terrace 
JOONDALUP WA 6027

Dear Dr Hatton

BANKSIA ROAD LANDFILL - LITHIUM TAILINGS CELL - ADDITIONAL INFORMATON UPDATE

Further to our letter dated 11 June 2019 in which Cleanaway provided additional information to the 
Environment Protection Authority on the proposed Banksia Road Landfill Lithium Tailings Cell, please 
find below clarification of hours and an update on groundwater monitoring activity.

Operating hours

In relation to Cleanaway's intended operating hours of 6AM to 10PM Monday to Sunday, I confirm 
that:

• Construction works for the proposed Cell 12A and associated leachate pond will be 
undertaken during daylight hours, typically between 7AM until 7PM

• Tailings stacking activity will be undertaken during daylight hours only, typically between 
7AM until 7PM. Some truck deliveries may occur between 7PM and 10PM; however, it is 
expected that these will be at a low frequency.

The above is consistent with our Works Approvals application currently being considered by DWER.

Groundwater monitoring data

Cleanaway has performed additional confirmatory sampling for a groundwater monitoring well that 
recorded unexpected PFAS concentration in groundwater (of 0.10 ug/L) during the most recent 
groundwater monitoring event at our Dardanup site. This result was unexpected given prior 
monitoring history and no PFAS detected in an adjacent well.

Suspecting an anomaly, the well was retested with results being received on 2 July 2019. We confirm 
that the retested well recorded a PFAS concentration below the laboratory limit of reporting (<0.01 
ug/L). This result is in line with our expectation.

Yours sincerely

Richard Pittard
Head of Environment and Regulatory Compliance

Registered Office:
Level 4, 441 St Ki’da Road, 
Melbourne VIC 3004 
Australia

Cleanaway Waste Management Limited
ABN 74 101 155 220

P +61 03 83S7 5100 
F +61 03 8397 5180

cleanaway.com.au



CLEANAWAY) 

11 June 2019 Cleanaway Operations Pty Ltd 
ABN: 40 010 745 383

Level 4, 441 St Kilda Road
Melbourne VIC 3004 
Australia

Dr Tom Hatton 
Chairman

P +61 03 8397 5100 
F +61 03 8397 5180

Environmental Protection Authority 
8 Davidson Terrace 
JOONDALUP WA 6027

Attention: Dr Robert Hughes 

Dear Dr Hughes

BANKSIA ROAD LANDFILL - LITHIUM TAILINGS CELL - ADDITIONAL INFORMATION

The following letter has been prepared to provide additional information to the Environmental 
Protection Authority (EPA) with regard to the proposed Banksia Road Landfill - Lithium Tailings Cell 
(12A). The EPA has requested the following additional information to assist in its determination of 
the recent referral of the proposal.

Operating hours

Cleanaway intends to operate the site from 6AM - 10PM Monday to Sunday.

Groundwater monitoring data

Groundwater monitoring and reporting is conducted at the site by GHD. This is required under the 
existing Prescribed Premise Licence No. L8904/2015/1. The key results and findings of the Annual 
Groundwater Monitoring Reports (2016, 2017 and 2018) are summarised below:

• Groundwater flow direction is inferred as west- north-westerly within the lower superficial 
aquifer and a westerly direction within the upper superficial aquifer.

o Groundwater elevations (range from approximately 35 to 57 m AHD) for the deep aquifer.

» The pH of groundwater in both aquifers onsite is slightly acidic (<6).

• Groundwater at the Site is considered relatively fresh, with total dissolved salts typically <300 
mg/L.

• Monitoring location SE5D/GW5, positioned up-hydraulic gradient (i.e. 'upstream') of the 
Site's operations, continues to report poor local background water quality, including elevated 
concentrations of ammonia, nitrogen, phosphorus, metal concentrations (iron, manganese 
and zinc) and concentrations of TRH and PFAS. Given the monitoring location is up-hydraulic 
gradient of Cleanaway's operations, observed local background water quality is either 
naturally occurring or the result of activities not associated with Cleanaway.

Registered Office:
Level 4, 441 St Kilda Road, 
Melbourne VIC 3004 
Australia

Cleanaway Waste Management Limited 
ABN 74 101 155 220

P +6103 8397 5100 
F +6103 8397 5180

cleanaway.com.au
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• Concentrations of metals (aluminium, copper, lead, iron, manganese, nickel and zinc) and 
nutrients (nitrogen, ammonia and phosphorus) have been reported above their respective 
limits of reporting consistently across the Site with some results reported above the adopted 
assessment criteria.

o Low concentrations of total recoverable hydrocarbons (TRH) and trace concentrations of per- 
and polyfluoroalkyl substances (PFAS) above the limits of reporting have been reported 
across the Site with no distinguishing spatial observations noted. Given these locations 
include wells up-hydraulic gradient and cross-hydraulic gradient (i.e. 'upstream' and to the 
side) of Cleanaway’s operations, observed water quality is not attributable to Cleanaway's 
landfill operations at the Site.

• Concentrations of phenols, polychlorinated biphenyls and pesticides were reported below 
the limits of reporting.

The results of the groundwater investigations support the following conclusions:

• Geochemical and cationic ratio analysis between the leachate and groundwater quality 
underlying the Site does not indicate groundwater impact by landfill leachate.

e Up-hydraulic gradient monitoring locations have continued to report poor water quality 
results for the past three annual years. It is unclear whether this is a factor of regional 
concentrations or a localised source. Its position in relation to the landfill infrastructure, and 
the inferred groundwater flow direction, means that it is not attributable to Cleanaway's 
landfill operations at the Site.

Groundwater monitoring will continue in line with the current program.

Dust management plan

A dust management plan has been prepared by Strategen to support the proposal. It is provided as 
an attachment to this letter. The plan has been prepared in accordance with the DEC (2011) dust 
management guidelines. It includes an assessment of dust risk according to the guideline framework, 
identifies sensitive receptors, potential pollutants of interest, routine dust control measures, 
contingency measures, and a dust monitoring program. The dust monitoring program will include a 
baseline monitoring assessment of PMio, TSP and metals. It will run at three locations on the site 
boundary for a nominal three months prior to construction, during construction, and for three 
months following operation commencement. Beyond that, based on the low dust risk posed by the 
site activity and the damp tailings, monitoring will be visual only (daily).

Proposed routine dust management measures are as follows:

o Vehicle movements across the site during construction and operation may disturb soils and 
generate dust. The following measures will be adopted during construction and operational 
activities associated with the movement, storage and handling of tailings to prevent 
excessive dust generation:

* unnecessary vehicle movements on the site will be avoided as far as reasonably 
practicable

* vehicles will adhere to speed restrictions within the site.

* vehicles will keep to designated access roads and operational areas.

BANKSIA ROAD LANDFILL - LITHIUM TAILINGS CELL - ADDITIONAL INFORMATION Page 2 of 5



Cleanaway • Making a sustainable future possible

• To prevent excessive dust generation during both construction and operation, the following 
pre-wetting procedures will be undertaken:

* permanent water carts will be available at the active works or operational areas in the 
event of excessive dust generation

* active work or operational areas will be pre-wet prior to the commencement of activities, 
and at regular intervals thereafter to maintain soil moisture levels sufficient to prevent 
dust lift-off

* pre-wetting of access roads and areas of the site where vehicle movements are 
anticipated will be carried out as required (pre-wetting schedule to be determined onsite 
by the Site Supervisor)

* soil stabilisation (polymer treatments, Dustex®, RST-TGC® etc) may will be considered for 
application to any unsealed haul roads to secure them against longer term dust lift off 
from traffic movement.

A reliable water supply will be secured for ongoing dust suppression at the site.

Dust modelling 

The model

Dust modelling was conducted in accordance with the DWER Air Quality and Air Pollution Modelling 
Guidance Notes (2006) to estimate, for the identified nearby residential receptors, the maximum 
worst-case scenario ground level concentrations for PM10 and metals that could arise from the 
proposed lithium tailings handling at the site.

Emissions from tailings handling were estimated using the default National Pollutant Inventory (NPI) 
emissions estimation factor of 0.4 kg/ha/hr for windblown sources. Following NPI guidelines, a 
control factor of 50% was attributed to a wet ore (~20% moisture), 50% for keeping the surface moist 
(sprayers or similar), and 30% for wind reducing control structures (building up.along the south 
eastern side wall - the existing landfill).

Dust impacts have been modelled using the USEPA AERMOD computer dispersion model (version 
18081). Seven years of meteorological data (2012-2018) was provided from the nearest 
meteorological site (Bunbury) by the Bureau of Meteorology. The wind rose in Figure 1 depicts a high 
percentage of calms (> 8%), which could increase the probability of high dust concentrations being 
predicted by the model.

Physical and chemical properties were provided from samples taken from actual tailings material, 
analysed at a NATA accredited laboratory and used in the model.

The proposed tailings were modelled as a series of nine height changes, RL 70m (current surface 
level) to RL 150m in increments of ten meters in accordance with the proposed expansion plan 
provided.

The PMio concentration was determined using AERMOD taking into account estimated emissions 
(based on NPI methodology), PMi0 particle size information (from laboratory results) and AERMET 
processed meteorological data.

BANKSIA ROAD LANDFILL - LITHIUM TAILINGS CELL - ADDITIONAL INFORMATION Page 3 of 5



Cleanaway - Making a sustainable future possible

I I 2 10-3 60 

I I 0 50 - 2 10 

Cakns. 8 29%

Figure 1: Wind rose, Bunbury 2012-2018

An isopleth of the maximum daily average was produced and overlayed on the locality of near 
sensitive receptors (residential properties). To account for the potential of calm (no wind) events 
impacting the results and meet our objective of modelling maximum worst-case scenario ground 
level concentrations for PM10, the maximum mean concentration was modelled (i.e. percentile 
information was determined at the 100th percentile).

These isopleths show the spatial depiction of predicted ground level concentrations (RL 70m). Metal 
concentrations were scaled by multiplying the laboratory chemical analysis with the PMi0 
concentrations. The maximum predicted concentration for any identified residential receptor, for 
each key element in the chemical analysis versus the relevant assessment criteria is provided in 
Table 1.

Table 1: Impact assessment criteria for metals versus the predicted mean maximum ground level 
concentration for any nearby residential receptor

Metal
Impact assessment criteria*
(pg/m3 on 1-hour average)

Modelled (100th percentile) maximum 
mean concentration for any near 
residential receptor 
(pg/m3 on 1-hour average)

Beryllium (Be) 0.004 0.0015

Cadmium (Cd) 0.018 <3.4 x lO 7

0.5 2.7 x 10'7
Lead (Pb) (pg/m3 on annual average, NEPM

1994)
(pg/m3 on annual average)

Lithium (Li) No relevant criteria identified 0.018

Mercury (Hg) 1,8 1.4x 10'5

Nickel (Ni) 0.18 2.8 x 10'4

* New South Wales Department of Environment and Conservation (NSWDEC) 2016. Approved 
Methods for the Modelling and Assessment of Air Pollutants
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The model results

The model results indicate the maximum worst-case scenario ground level concentrations for PM10 
and metals that could arise from the proposed lithium tailings handling at the site. To achieve this, 
the modelled results represent the worst-case hour over a seven-year period.

The model results indicate that for PMio, the nearest receptor to the site will experience a mean 
maximum ground level concentration, from the handling of tailings, of 2 pg/m3 on a 24-hr averaging 
period. This is considerably lower than the Ambient Air NEPM target of 50 pg/m3 on 24-hr average.

For the metals, the predicted 100th percentile mean maximum ground level concentrations (for any 
identified residential receptor) are typically orders of magnitude below the adopted guideline limits.

The exposure risks from airborne PMio and metals, from the handling of tailings at the site, to the 
nearby residential receptors are extremely low.

Yours sincerely

Richard Pittard
Head of Environment and Regulatory Compliance

Attachment: Banksia Road Landfill - New Tailings Storage Cell: Dust Management Plan
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Banksia Road Landfill - New Tailings Cell

Executive Summary

Cleanaway Solid Waste Pty Ltd (Cleanaway) operates the existing Banksia Road Waste Management 
Facility (Banksia Road WMF) located at Lot 2 on Plan 65861, Crooked Brook in the Shire of Dardanup 
approximately 10 km southeast of the City of Bunbury and 3.8 km southeast of the town of Dardanup.

In December 2018, Cleanaway applied to DWER for a works approval to allow construction of the lithium 
tailings containment cell (Cell 12A) at the Banksia Road WMF. The application has been accepted and is 
currently being assessed by DWER. The tailing cell cannot be constructed in the absence of a works 
approval being issued by DWER. Similarly, the operation of the tailings cell will require an amendment to 
the existing licence. It is anticipated that both the works approval and licence will contain conditions 
relating to the management of dust emissions.

The proposed tailings cell will also require planning approval from the Shire of Dardanup. This dust 
management plan (DMP) has been prepared to support planning approvals for the proposed tailings cell.

The Department of Environment and Conservation (2011) document, A guideline for managing the impacts 
of dust and associated contaminates from land development sites, contaminated sites remediation and 
other related activities, provides an applicable framework for assessing and managing the dust risk of the 
proposal. The dust risk for the operation of Cell 12A has been conservatively assessed as low. The 
resultant management and monitoring program described herein is in accordance with the risk and the 
recommended management and monitoring requirements.

Land uses surrounding the site include rural properties, other waste management facilities and 
conservation areas. Other waste management facilities are located approximately 400 m north of the site 
and include the Bunbury Flarvey Regional Council Banksia Road Organics Processing Facility, the Shire of 
Dardanup Waste Transfer Station and a Water Corporation wastewater treatment plant.

The nearest residence is located approximately 1 km to the south-west of the proposed dedicated tailings 
cell, approximately 500 m from the site boundary.

Lithium processing tailings are an inert material comprised of alumina-silicates, approximately 15% 
gypsum, residual salts, trace elements and oxides from spodumene ore (including low levels of beryllium, 
cadmium, lead, lithium, mercury, nickel, and fluoride) and approximately 30% water. The lithium tailings 
will arrive at site with a moisture content of 26% to 30%. To enable the desired compaction rate of the 
tailings, the moisture content will be kept at approximately 25%. The required moisture content of the 
tailings at the site indicates that the potential for tailings dust lift off will be very low. The consequent risk of 
exposure to offsite sensitive receptors to dust from lithium tailings dust is negligible.

The dust management plan includes monitoring and routine dust management measures to confirm the 
negligible tailings dust and exposure risk.

GRA19248.01 R004 Rev B
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Banksia Road Landfill - New Tailings Cell

1. Introduction

Cleanaway Solid Waste Pty Ltd (Cleanaway) operates the existing Banksia Road Waste Management 
Facility (Banksia Road WMF) located at Lot 2 on Plan 65861, Crooked Brook in the Shire of Dardanup 
approximately 10 km southeast of the City of Bunbury and 3.8 km southeast of the town of Dardanup 
(Figure 1).

Cleanaway proposes to accept processed lithium tailings for disposal at the Banksia Road WMF and is 
seeking to construct and operate a dedicated tailings cell (Cell 12A) and associated infrastructure for the 
containment of lithium tailings.

This dust management plan (DMP) has been prepared to support planning approvals for the dedicated 
tailings cell.

1.1 Objective

The objective of this DMP is to provide a framework for the management and mitigation of dust from the 
construction and operations of Cell 12A to minimise the risk of dust emissions crossing the site boundary.

The purpose of plan is to prevent dust related impacts to workers, surrounding residences and the 
environment from construction and operational activities associated with the movement, handling and 
containment of lithium tailings.

1.2 Background

Lithium tailings are the residue produced from secondary processing of spodumene concentrate 
(approximately 6% U2O), through pyrometallurgical and hydrometallurgical processes, to produce lithium 
hydroxide monohydrate. Lithium hydroxide monohydrate is used in the manufacture of rechargeable 
lithium ion batteries, industrial lubricants and dyes. Lithium processing tailings are an inert material 
comprised of alumina-silicates, approximately 15% gypsum, residual salts, trace elements and oxides from 
spodumene ore, and approximately 26% water (GHD 2018).

There are currently no proven sustainable markets within Australia for reuse of the large volumes of 
tailings which are expected to be produced through the production of lithium hydroxide monohydrate in 
Western Australia. A reliable and feasible option to safely contain lithium tailings within the immediate 
term is required to provide operational and commercial certainty to the lithium processing industry in WA.

The Banksia Road WMF has been selected as a suitable location for containment of lithium tailings. The 
landfill is suitably sited, well above the superficial aquifer (30-40 m below ground surface) and typically 
within colluvium laterite. Cleanaway is currently authorised to accept and store tailings from processing of 
titanium dioxide for disposal within defined cells at the facility and therefore has experience with tailings 
management.

Containment of the tailings within a dedicated cell at the Banksia Road WMF, enables recovery of the 
material in the event a sustainable market for reuse is developed in the future.

1.2.1 Community consultation

Cleanaway has and continues to undertake consultation with key stakeholders in relation to its Banksia 
Road WMF operations through a stakeholder reference group (SRG) established in November 2018. The 
SRG comprises members from Cleanaway, the Dardanup Shire Council and local residents.

The SRG will continue to be consulted in relation to ongoing operation of the landfill as well as upcoming 
projects and changes planned. Meetings are run by an independent facilitator.

GRA19248.01 ROM Rev B
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Banksia Road Landfill - New Tailings Cell

Cleanaway has also consulted with Department of Water and Environmental Regulation (DWER) and the 
Shire of Dardanup in relation to the proposal to develop a lithium tailings cell at the Banksia Road WMF 
and the likely approval pathway and requirements.

1.3 Scope of plan

This plan consists of the following:
• introduction outlining project background, context and purpose of the DMP
• a description of the existing environmental setting, regulatory obligations, site characteristics and 

significant environmental aspects to be managed
• details of the proposed dust management measures
• a works program to guide dust management implementation, monitoring and reporting.
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Banksia Road Landfill - New Tailings Cell

2. Environmental setting

The proximity of surrounding environmental features and nearby sensitive receptors to the site are shown 
in Figure 3.

2.1 Existing land use

The 121 ha site is zoned 'General Farming' under Shire of Dardanup Town Planning Scheme No. 3. The 
site is privately owned and leased by Cleanaway. The site has been operated by Cleanaway since the 
landfill was first granted approval in 1999.

A portion of the western part of the site is currently used by a third party for sand extraction activities.

2.2 Surrounding land use

Land uses surrounding the site include rural properties, other waste management facilities and 
conservation areas. Surrounding land uses include:

• North: Dardanup Landfill Site (closed) to the north
• East: State Forest (Regional Open Space)
• South: State Forest (Regional Open Space)
• West: Banksia Road and rural properties.

Other waste management facilities are located approximately 400 m north of the site and include the 
Bunbury Harvey Regional Council Banksia Road Organics Processing Facility, the Shire of Dardanup 
Waste Transfer Station and a Water Corporation wastewater treatment plant.

The nearest residence is located approximately 1 km to the south-west of the proposed dedicated tailings 
cell, approximately 500 m from the site boundary.

2.3 Physical environment

The environmental setting of the site and its proximity to sensitive receptors is shown in Figure 3.

2.3.1 Climate and meteorology

The Southwest of WA experiences a Mediterranean type climate with cool wet winters and hot dry 
summers, with the majority of the rain falling in the winter. The nearest Bureau of Meteorology (BoM) 
climate station, which records wind speed and direction is Bunbury (Site number:9965), located 
approximately 14 km to the north-west of the site.

The average maximum temperatures (1995-2018) for Bunbury range from 17 3°C in July to 30.0°C in 
February. The average minimum temperatures range from 7.1°C in July to 15.9°C in February (BoM 
2018). The majority of rainfall is received between April and October. Rainfall averages 726.1 mm/year 
and mean monthly rainfall varies from 7.2 mm in February to 142.5 mm in July.

The average morning (9 am) wind speed reported during summer is 15.5 km/h, prevailing predominately 
from the east and south east. Wind speed typically increases in the afternoon (3 pm) with an average wind 
speed 20.2 km/h reported, which prevails from a westerly direction. During winter, winds abate to an 
average of 12.5 km/h during the morning prevailing from the east and north east. Afternoon winds 
increase to an average of 18.2 km/hr during winter and range in direction from the west, north west and 
north (BoM 2018).
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Banksia Road Landfill - New Tailings Cell

2.3.2 Topography

The site is situated along the boundary between the Swan Coastal Plain and the western facing slope of 
the Whicher Scarp. Due to its location on the scarp, the ground surface falls from approximately 
125 mAHD in the south-east of the site to 45 mAHD at the western boundary. The natural ground surface 
has been modified due to landfilling activities.
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Banksia Road Landfill - New Tailings Cell

3. Regulatory framework

3.1 Environmental Protection Act 1986

The Banksia Road WMF is regulated by DWER under Part V of the EP Act. Cleanaway holds Licence 
L8904/2015/1 for prescribed premises categories 61 and 64 as shown in Table 1.

The new lithium tailings cells containment meets the definition and production or design capacity threshold 
of prescribed premises category 5 as described in Table 1.

Table 1: Current prescribed premises categories

Category Description Category production 
or design capacity

Premises production 
or design capacity

Existing categories
61 Liquid waste facility: premises on which liquid 100 tonnes or more 353 000 tonnes per

waste produced on other premises (other than 
sewerage waste) is stored, reprocessed, treated or 
irrigated.

per year year

64 Class II or III putrescible landfill site: premises on 20 tonnes or more per 303 000 tonnes per

New catego

which waste (as determined by reference to the 
waste type set out in the document entitled “Landfill 
Waste Classification and Waste Definitions 1996" 
is accepted for burial.

ry

year year

5 Processing or beneficiation of metallic or non- 50 000 tonnes or more 842 544 tonnes per
metallic ore: premises on which —
1. Metallic or non-metallic ore is crushed, 

ground, milled or otherwise processed; or
2. Tailings from metallic or non-metallic ore are 

reprocessed; or
3. Tailings or residue from metallic or non- 

metallic ore are discharged into a containment 
cell or dam.

per year year
(70 212 tonnes per 
month)

In December 2018, Cleanaway applied to DWER for a works approval to allow construction of the lithium 
tailings containment cell (Cell 12A). The application has been accepted and is currently being assessed 
by DWER. The tailings cell cannot be constructed in the absence of a works approval being issued by 
DWER. Similarly, the operation of the tailings cell will require an amendment to the existing licence. It is 
anticipated that both the works approval and licence will contain conditions relating to the management of 
dust emissions.

3.2 Dust management guidelines

The Department of Environment and Conservation (2011) document, A guideline for managing the impacts 
of dust and associated contaminates from land development sites, contaminated sites remediation and 
other related activities, is applicable to the dust management requirements of this proposed tailings cell as 
it involves bulk handling, stockpiling and disposal of materials. The guideline provides guidance on the 
following:

• identification of dust sources, impacts and associated risks
• legislative framework surrounding dust management policy and requirements in WA

• dust management program design
• dust monitoring program design
• recommended structure for a dust management plan document.

GRA19248.01 R004 Rev B
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3.3 Approval conditions

The proposed tailings cell will require planning approval from the Shire of Dardanup. This plan is to 
support the planning approval requirements.

GRA19248.01 R004 Rev B
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4. Proposed activities

4.1 Construction

Cleanaway proposes to construct and operate a tailings cell at the site for containment of lithium tailings 
which will be received from a lithium hydroxide monohydrate production plant. The tailings cell and 
associated leachate ponds will be dedicated for the containment of lithium tailings or leachate only to 
prevent mixing with other waste types which could restrict the ability to recover the material in the future if 
another use is found. The tailings material will be transported via road to the site in side tipper trucks.

Cell 12A will be established between the existing Cell 12, Cell 4B, Cells 1 and 2 and the Cristal Tailings 
Cell. A new leachate collection pond for Cell 12A will be located between the Cristal Tailings Cell and the 
existing leachate pond on natural ground (Figure 2).

Some existing infrastructure is located within the proposed footprint of Cell 12A including sheds, wash
down bays and gas flares. The infrastructure will be decommissioned and removed by Cleanaway prior to 
commencing construction works.

Cell 12A will be constructed in two stages with the first stage comprising construction of a lined 
embankment with leachate collection to contain the tailings and collect any leachate generated. The 
embankment will be constructed through excavation of the cell footprint and use of the excavated material 
The leachate pond will be constructed in the same manner.

Cell 12A will be designed to contain approximately 522,000 tonnes of tailings.

4.2 Operation

When embankment construction is complete, the cell will be filled with tailings material. Once the 
embankment has been filled to capacity, with tailings to be stacked in layers (i.e. tailing cell lifts) against 
the embankments of the surrounding landfill cells.

The Development Approval will seek approval to operate the site from 6AM - 10PM Monday to Sunday.
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5. Potential impacts

5.1 Emissions sources

The dust generating sources and activities identified for the construction and operation of the site are 
described in Table 2.

Table 2: Potential dust sources and dust generating activities at the site
Activity Description Dust generation and exposure potential

Construction

Excavation and 
movement of natural 
soil materials to 
create tailings cells

Excavator and/or loaders may be utilised 
to excavate and create the tailings cell 
and associated perimeter embankments.

Dust generated by soil disturbance during excavation. 
Dust generated by action of wind on exposed ground.

Vehicles traversing 
internal haul roads

During construction of the cell(s), 
earthworks vehicles, trucks and light 
vehicles will be traversing the site.

Dust generation potential due to soil disturbance and 
tracking of vehicles over the site.

Operation

Wind erosion and 
dust lift-off from dry 
tailings material or 
soil stockpiles

Natural residual soils surplus to the cell 
construction activity may be stockpiled 
on site.
As the cell is filled with lithium tailings 
areas of the tailings material may dry.

Dust generated during the placement of soil on 
stockpiles.
Dust generated by action of wind on exposed ground, 
stockpile surfaces, or dry tailings surfaces.

Vehicles traversing 
internal haul roads

During operation of the cell(s), 
earthworks vehicles, trucks and light 
vehicles will be traversing the site.

Dust generation potential due to soil disturbance and 
tracking of vehicles over the site.

Dozer activity 
spreading and 
compacting tailings 
in the cell

In the process of spreading and 
compacting tailings, the dozer may 
traverse over dry soil or dry tailings.

Dust generated by soil or dry tailings disturbance 
during dozer movement.
Dust generated by action of wind over exposed dry 
ground or tailings.

5.2 Parameters of interest

The air pollutants of interest that may arise from during construction and operation of the site are described 
below.

5.2.1 Total suspected particles

Total Suspended Particulates (TSP) are particles each having an equivalent aerodynamic diameter of up 
to nominal 50 micrometres (pm). Upper respiratory tract health effects from TSP inhalation can arise if 
certain metals are present in the coarse particles; however, the primary issue with TSP emissions relates 
to impacts on amenity from a visible dust perspective and deposition onto surfaces.

5.2.2 PM10

PM10 is particulate matter of 10 micrometres or less in diameter, which is the fine particle fraction of TSP. 
PM10 includes inhalable particles that are small enough to penetrate the thoracic region of the lungs, where 
they can have a direct physical (inflammatory) effect and/or be absorbed into the blood stream.

All people are continuously exposed to PM10 from naturally occurring and anthropogenic dust emissions in 
urban and industrial areas. The chemical composition of PM10 can lead to health impacts.
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5.2.3 Metals

Lithium processing tailings are an inert material comprised of alumina-silicates, approximately 15% 
gypsum, residual salts, trace elements and oxides from spodumene ore, and approximately 30% water 
(GHD2018).

Testing of the lithium tailings to be handled at the site was conducted by GHD (2018) for the purpose of 
waste classification. The testing identified the presence of beryllium (Be), cadmium (Cd), lead (Pb), lithium 
(Li), mercury (Hg), and nickel (Ni). The average metals concentrations estimated for the lithium tailings is 
described in Table 3.

Table 3: Estimated average metal concentrations in lithium tailings

Metal

Estimated average 
concentration in lithium 

tailings*
(mg/kg)

Beryllium (Be) 50

Cadmium (Cd) 0.4

Lead (Pb) 1.7

Lithium (Li) 459

Mercury (Hg) 1.8

Nickel (Ni) 7.7
'Source data: GHD (2018)

A broad range of other compounds and/or substances were tested but were either not detected or present 
at very low concentrations. While metals are present within the tailings, they are not expected to occur in 
dust in concentrations that will pose a human health risk. The tailings will arrive at the site damp (moisture 
content of 26%-30%), and the moisture content of the tailings will be maintained at approximately 25% 
until it is capped with clean fill. The moisture content of the tailings must be maintained at 25% to facilitate 
the required rates of compaction in the cell. At these moisture levels, dust lift off from the tailings material 
is extremely unlikely. As a confirmatory measure, monitoring of metals in airborne dust will be undertaken 
as described in Section 8.

5.2.4 Fluoride

Airborne fluoride (F_) can impact on vegetation (ANZEC 1990). The average fluoride concentration in the 
lithium tailings is estimated at 141.5 mg/kg (GHD 2018).

5.3 Air quality criteria

5.3.1 TSP

As discussed previously, health effects associated with TSP mainly arise from the PM10 fraction. Given 
this, particulate monitoring results will be compared to air quality standards for PM10. The metals content 
of TSP will be compared with NSW DEC (2005) air quality criteria (see Table 4 below). The NSW DEC 
criteria are adopted as there are no WA specific equivalent criteria.
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5.3.2 PM10

The National Environmental Protection (Ambient Air Quality) Measure (NEPM) 1994 standards will be 
adopted as a basis against which to compare monitoring results for particulates. The NEPM provides air 
quality standards applicable to urban airsheds including criteria for particles as PM10 The NEPM sets the 
standards for PM10 at 50 pg/m3 on a 24-hr averaging period and an annual limit of 25 mg/m3 derived from 
24-hr measurements across a year.

5.3.3 Metals

The air quality criteria for metals of interest at the site are adopted from NSW DEC (2016). It is the most 
current and comprehensive Australian metals criteria for ambient air assessment. The lead criterion is 
adopted by the NSW DEC from the ambient air quality NEPM (NEPC 2004). The adopted assessment 
criteria are tabulated in Table 4. The criteria are based on a 1-hour averaging period with the exception of 
the lead (Pb) criterion, which is based on an annual average.

Table 4: Assessment criteria for metals

Metal
Impact assessment criteria 
(pg/m3 on 1-hour average)

Beryllium (Be) 0.004

Cadmium (Cd) 0.018

Lead (Pb)

Lithium (Li)

0.5
(based on annual average, NEPM 1994)

Mercury (Hg) 1.8
Nickel (Ni) 0.18

Metal concentrations will be derived for comparison to the above criteria from hourly average TSP and 
PM10 data, utilising the average tailings metal concentrations described at Table 3.

5.3.4 Fluoride

The air quality criteria for fluoride is adopted from ANZEC (1990) which establishes criteria for the natural 
environment considered sensitive to fluoride. The 1-day maximum acceptable average fluoride 
concentration for general land use is 2.9 pg/m3.
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6. Dust risk assessment

A dust risk assessment was conducted in accordance with the site risk assessment framework provided in 
the DEC (2011) guidance. The dust risk assessment is a semi-quantitative process which results in the 
production of score which is used to classify the dust risk of a site. There are four possible dust risk site 
classifications. They are as follows:

• Site classification 1 (negligible risk) - score 199 and under
• Site classification 2 (low risk) - score between 200 to 399
• Site classification 3 (medium risk) - score between 400 to 799
• Site classification 4 (high risk) - score 800 and above.

Each classification has a range of recommended provisions, contingency arrangements and monitoring 
requirements for dust management.

The risk assessment score card for Cell 12A is provided as Appendix 1.

The risk assessment considers the following factors:
• nature of the site:

* nuisance potential of dust (moisture content of tailings)
* topography and protection provided by undisturbed vegetation

* size of the area disturbed by the works being done
* type of work being done

• proximity of site to other land uses:
* distance of other land uses from the site
* effect of prevailing wind direction on other land uses.

The risk assessment concluded conservatively that the proposed activities associated with the operation of 
the tailings cell presents a low dust risk. The recommended guidance for low risk activities is as follows:

• provisions:
* the operator shall supply a contingency plan to local government, which shall detail the 

activities to be undertaken should dust impacts occur
• contingency arrangements:

* include an allowance for water cart operation, wind fencing and surface stabilisation during the 
construction period

* all areas of land should be stabilised to ensure that the disturbed area exposed at any time is 
kept to a practical minimum

• monitoring requirements:
* complaints management system must be in place with complaints recorded and acted on 

promptly
* notice to be erected at the site providing contact details of the person to be contacted 

regarding the works (e g. Site manager).
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7. Routine dust control measures

The following routine dust control measures will be implemented at the site as part of standard site 
operations during both the construction and operations phase to prevent dust generation. The control 
measures relate to the management of dust for both general site activities and tailings handling activities

7.1 Operation of vehicles

Vehicle movements across the site during construction and operation may disturb soils and generate dust. 
The following measures will be adopted during construction and operational activities associated with the 
movement, containment and handling of tailings to prevent excessive dust generation:

• unnecessary vehicle movements on the site will be avoided as far as reasonably practicable
• vehicles will adhere to speed restrictions within the site (20 to 40 km/h). The appropriate speed 

limit will be subject to the determination of the site manager based on the activities being 
undertaken, location and site conditions at the time

• vehicles will keep to designated access roads as far as reasonably practicable
• vehicles deviating from designated access routes will do so only as required for specific work 

activities and under appropriate permissions.

7.2 Pre-wetting of work areas and haul roads

To prevent excessive dust generation during both construction and operation, the following pre-wetting 
procedures will be undertaken:

• water carts will be available at the active works or operational areas in the event of excessive dust 
generation

• active work or operational areas will be pre-wet prior to the commencement of activities, and at 
regular intervals thereafter to maintain soil moisture levels sufficient to prevent dust lift-off

• pre-wetting of access roads and areas of the site where vehicle movements are anticipated will be 
carried out as required (pre-wetting schedule to be determined onsite by the Site Supervisor)

• soil stabilisation (polymer treatments, Dustex®, RST-TGC® etc) may will be considered for 
application to any unsealed haul roads to secure them against longer term dust lift off from traffic 
movement.

Note: a reliable water supply will be secured for ongoing dust suppression at the site Replacement or 
additional water carts should be available onsite for deployment as necessary to ensure that water and 
water carts are available as and when required.

7.3 Activity-specific Dust Management Procedures

Activities with a high potential for dust generation or exposure should be managed according to the activity 
specific procedures described in Table 3.
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Table 5: Activity-specific dust management procedures
Activity

Bulk earthworks activities 
including excavation to 
create cells, stockpiling 
(loaders), and bulldozing to 
fill cells

Activity-specific procedures
• equipment operators will remain in vehicles as far as practicable with windows and 

doors closed and with air conditioning on to maintain positive cabin pressure
• if the soil is dry and readily producing dust when being worked, it must be wet 

down periodically to keep it damp, and the area of active excavation must be 
directly sprayed/misted

• the height that soil is dumped from the excavator / loader bucket should be 
minimised as much as possible to avoid dust generation.

Ground / field personnel on 
foot

site personnel working outside in close proximity to soil disturbing works, should 
position themselves upwind of the activities wherever practicable.

Tipping / dumping of 
materials

Truck operators tipping lithium materials and equipment operators involved in the 
re-profiling operations should remain in vehicles as far as practicable with windows 
and doors closed and with air conditioning on to maintain positive cabin pressure

• site personnel working outside in close proximity to excavation or backfilling works 
should position themselves upwind of the operation wherever practicable.

Open and inactive 
stockpiles or excavation 
faces

stockpiles and inactive open excavated faces should be kept damp by periodic 
watering. If surfaces are to remain inactive for longer than two weeks, they will be 
stabilised with a suitable dust suppressant compound (i.e. Hydromulch, Dustex®, 
RST-TGC etc) or other appropriate stabilising agent.

Surface of tailings is dry and 
exposes

The surface of the tailings should be kept damp by periodic watering. If surfaces 
are to remain uncovered for an extended period, they will be stabilised with clean 
fill, or a suitable dust suppressant compound (i.e. Hydromulch, Dustex®, RST- 
TGC etc).
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8. Dust monitoring

8.1 Baseline air quality assessment

To assist in addressing community concern over potential dust and other dust borne chemical (e g. metal) 
exposures from the movement, handling and containment of lithium tailings, a baseline air quality 
assessment will be conducted. The baseline monitoring will commence a nominal three (3) months prior to 
construction and continue throughout the construction phase. The influence of seasonal factors (such as 
dry vs wet periods), wind directions and commencement of construction activities will be assessed from 
the results

The purpose of the baseline monitoring program is to establish a baseline of existing air quality 
surrounding the site. This will allow an assessment of the effectiveness of the management of emissions 
during construction of the dedicated tailings cell and operation activities and confirm that off-site impacts 
are being minimised.

8.1.1 Monitoring equipment

The baseline air quality monitoring program will utilise a real-time TSP monitoring instrument (Met-One E- 
samplers® or similar, fitted with TSP head) and a real-time PM10 monitoring instrument (Met One E- 
sampler fitted with PM10 head) at each of three sampling locations. An AS 3580.14-2011 compliant 
meteorological (wind speed and direction) monitoring station will be located at one sampling location.
Each particulate and wind monitoring device will be fitted with telemetry to enable daily or real time 
interrogation of the monitoring data.

The E-samplers are fitted with a filter sampling mechanism to enable the collection of gravimetric dust 
samples for laboratory analysis of metals and fluoride, as and when required.

The instruments will be powered by solar panels with battery storage.

8.1.2 Monitoring locations

The stations are proposed to be located as indicated in Figure 4. Final siting will be subject to a site 
inspection and assessment of feasible locations. The stations will be sited, to the extent possible, in 
accordance with the following standards:

• AS/NZS 3580.1.1:2007 Methods for sampling and analysis of ambient air, Part 1.1: Guide to siting 
air monitoring equipment

• AS 3580.14-2011 Methods for sampling and analysis of ambient air, Part 14: Meteorological 
monitoring for ambient air quality monitoring applications.

8.1.3 Sample collection

During the monitoring period, continuous data will be downloaded daily from each station for assessment 
and comparison to the adopted criteria. The data will be used to confirm satisfactory implementation of 
dust management practices at the site. Where exceedances of the criteria occur, the source of the 
exceedance will be investigated and identified. The data will be utilised to inform and improve the 
implementation of this plan.

The filter samples from the E-Samplers will be analysed in the laboratory for TSP or PM10 concentrations 
and metals and fluoride as required. A nominal 360 filter samples will be collected during the baseline and 
construction phases. (180 samples each for TSP and PM-iofrom the two programs). The filters will each 
be sampled over a 24-hr period, approximately every six days. Samples will be tested at a NATA 
accredited laboratory for the metals of interest and fluoride. The results will used to calculate analyte 
concentrations per cubic metre of air on a 24-hr average for comparison to air quality criteria and modelled 
values.
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The resultant concentrations will also be utilised to validate assumptions around metals in dust 
concentrations at the site boundary, and the results of any air quality modelling that may be conducted.

8.1.4 Visual observations

Site operations personnel and contractors will be required to record observations of visible dust emissions 
that appear to exit the boundary of the site, including date, time, location and extent of the visible plume. 
Those observations will be considered in relation to the measured dust concentrations and wind 
conditions, to inform the significance of visible dust in relation to TSP (amenity) PM10 (health) impacts.

8.2 Operational dust monitoring

8.2.1 Ambient air quality monitoring

Ambient air quality monitoring as described above, will continue three (3) months after the commencement 
of operations (unless otherwise agreed and/or required) to aid in understanding:

• the dust risk posed by movement, containment and handling of lithium tailings at the site
• validate any air quality modelling conducted
• provide evidence that the dust is being effectively managed at the site
• confirm that adverse off-site impacts are being mitigated.

During the three months of monitoring that will occur in the operations phase of the lithium tailings cell, the 
continuous TSP and PM10 data will be utilised to extrapolate hourly metals concentrations for comparison 
with the air quality criteria. The extrapolation will be based on average metals concentrations described in 
the tailings material in Table 3,

Gravimetric sampling from the E-Samplers will continue to determine metals concentrations in TSP and 
PM10 fractions. A nominal thirty (30) TSP and thirty (30) PM10 filter samples will be collected in total during 
the first two months of operation and analysed for metals and fluoride. The filters will each be sampled 
over a 24-hr period. The results will used to calculate analyte concentrations per cubic metre of air on a 
24-hr average for comparison to air quality criteria and modelled values. The resultant concentrations will 
be utilised to validate the use of continuous TSP and PM10 data to predict metals concentrations for on
going assessment against air quality criteria. That will eliminate the requirement for ongoing monitoring 
metals and fluoride for the remainder of the six months operational monitoring.

Ultimately, this plan proposes to eliminate the need for ongoing instrumental monitoring of TSP, PM10, and 
laboratory analysis of metals and fluoride from filter samples during general operation. It is assumed that 
once the baseline monitoring program is complete, visual monitoring of dust generating site activities will 
be deemed suitable as the primary mechanism for ongoing dust monitoring (refer to Section 8.2.2).

8.2.2 Visual monitoring

Visual assessments of dust emissions will be conducted over the duration of construction and initial 3 
months of operation for comparison with the measured TSP, PM10, metals and fluoride concentrations. 
Once the relationship between visual dust and concentrations is established, then corrective actions to 
mitigate dust will be implemented if there is a 'dust event’. A 'dust event’ is defined as the occurrence of 
visible dust from a source or activity at the site that exits a boundary of the site for a duration of greater 
than five (5) minutes. Potential corrective actions for dust events are described below.
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8.3 Contingency Corrective Actions

When a ‘dust event’ is observed and reported on site, the following corrective actions will be implemented:
• the site operators will review the working methodology of the dust-generating activity and ensure 

that the measures listed in Section 7 have been implemented as applicable
• if the dust event continues following implementation of the above measures, the activity will 

cease, water (sourced from onsite water carts) will be applied at the source of the dust generation 
to damp down soils, work will not recommence until the dust event is under control

• spraying of water be carried out at a frequency sufficient to keep surface soils damp throughout 
the dust-generating activity without result in run-off.
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9. Complaints management

A complaints management system will be implemented by the site operator. The system must, as a 
minimum record:

• the number and details of complaints received concerning the dust impacts from the activities 
undertaken at the site

• any action taken in response to the complaints.

A notice is to be erected at the site entrance providing contact details of the person to be contacted 
regarding the works (e g. Site manager).
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10. Reporting
There is no specific reporting requirement identified for air quality and dust management activities at the 
site at the time of plan preparation. However, it is anticipated that reporting will be a requirement of the 
works approval and licence issued by DWER under Part V of the EP Act.
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Appendix 1 Dust Risk Assessment



ADDENDUM
The Department of Environment and Conservation (DEC) released an updated dust guideline in January 2011, “A guideline for managing the 
impacts of dust and associated contaminants from land development sites, contaminated sites remediation and other related activities, January 
2011”. An error was identified in Appendix 1 on page 35. This error has since been corrected (See below). This document is the corrected 
version published in March 2011.

Appendix 1: Site risk assessment/classification for activities generating uncontaminated dust
Sheet 1: Site classification assessment chart

Part A. Nature of site
Item Score options Allocated

score
1. Nuisance potential of soil, when disturbed

Very low.....................1 Low............................ 2 Medium......................4 High............................ 6 £
2. Topography and protection provided by 
undisturbed vegetation

Sheltered and 
screened................... 1

Medium screening....6 Little screening...... 12 Exposed and wind 
prone........................ 18 (o

3. Area of site disturbed by the works Less than 1ha.......... 1 Between 1 and 5ha..3 Between 5 and
10ha........................... 6

More than 10ha........ 9
(0

4. Type of work being done
roads or shallow 
trenches.................... 1

roads, drains and 
medium depth 
sewers....................... 3

Roads, drains, sewers 
and partial
earthworks................ 6

Bulk earthworks and 
deep trenches.......... 9 ci

TOTAL score for Part A ■2 3

Part B. Proximity of site to other land uses
Item Score options Allocated

score
1. D istance of other land uses from site More than 1km............1 Between 1km and

500m............................ 6
Between 100m and
500m...........................12

Less than 100m....... 18
(o

2. Effect of prevailing wind direction (at 
time of construction) on other land uses

Not affected.................1 Isolated land uses 
affected by one wind 
direction........................6

Dense land uses 
affected by one wind 
direction..................... 9

Dense/sensitive land 
uses highly affected by 
prevailing winds.......12

6

TOTAL score for Part B iz

SITE CLASSIFICATION SCORE (A X B) = 21^


