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ABBREVIATIONS & GLOSSARY
Abbreviation or acronym

Definition

30A

Section of the Act under which temporary approvals or commissioning approvals ca

67A

Section of the Act where EPA can request an extension of time.

ANZECC

Australian and New Zealand Environment and Conservation Council

AS III

Arsenic 3

AS V

Arsenic 5

ASD

Applied Sciences Directorate (EPA)

DAU

Development Assessments Unit (EPA)

EPA

Environment Protection Authority

EPHU

Environmental Public Health Unit (EPA)

ERR

Earth Resources Regulation

LAO

Lead Assessing Officer

LRL

Long Route Licence

MSG

Morning Star Gold NL

NOEC

No Observable Effect Concentration

PAN

Pollution Abatement Notice

ROD

Regional Operations Directorate (EPA)

S22

Section of the Act under which EPA can request further information

SO

Service Order

WHO

World Health Organisation

WWTP

Waste Water Treatment Plant
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EXECUTIVE SUMMARY
This section should be published to the EPA Interaction Portal once completed.

This is a long route licence application (under section 20A (6) of the EP Act). The application is seeking a
licence for a water treatment plant that was originally built and commissioned in February 2011. The plant
was built to remove arsenic from groundwater pumped from the Morning Star Mine at Woods Point Victoria.
The water needs to be continuously pumped out to maintain dry conditions in the mine for working. The
water has elevated levels of arsenic.
In May 2017 the NE region investigated the mine site and verified that the company Morning Star Gold was
discharging treated wastewater to Morning Star Creek without a licence. The company was advised to
apply for a licence. The original information supplied with the first application suggested that the treatment
plant was not working adequately and there was an indication that arsenic levels downstream of the
discharge were at times too high suggesting possible re-contamination from the settlement dam.
A subsequent incident in March 2018 demonstrated that the plant as it was, was not acceptable. Treated
mine water was directed directly to the Morning Star Creek which resulted in a fish kill in the Morning Star
Creek. The company quickly re-directed the treated water back to the settlement dam and informed EPA of
the incident. A joint Investigation by DAU and NE region on 28/3/2020 established that the cause of the fish
kill was excessive levels of the toxicant sulphide in the discharge water. It was also established that
excessive amounts of sulphide were being used in the treatment process in order to achieve satisfactory
concentrations of arsenic. The settlement dam was assessed as high risk because it contained a large
volume of highly toxic wastewater immediately adjacent to and perched above the level of the creek.
Although the settlement dam was clearly removing the sulphide it did appear to be re-contaminating the
creek with arsenic. The company were informed that the Waste Water Treatment Plant as it was operating
was not acceptable. Earth Resources Regulation (ERR) served a notice on the company to remove the
dam from service, and EPA served a PAN (90008659) to address bunding issues, the PAN was
subsequently revoked.
The company engaged consultants to review the wastewater treatment process. The plant was reconfigured with one of the main changes being that sulphide was removed from the process and chemical
use was reduced generally. The outputs from the re-configured plant achieved improved arsenic levels
without the use of the toxicant sulphide. A 30A approval (181649) was approved by EPA to enable the
plant to operate whilst the company applied for a long route Licence under section 20A(6) of the Act. The
conditions under which the 30A operated were recommended by EPA’s Applied Sciences Directorate
(ASD).
EPA received a complete application for a licence on 25 March 2019. The application was advertised in the
Herald Sun and in the Mansfield courier on 22 May 2019. The application was also publicised on the
Engage Vic website.
The application was referred to the Mansfield Shire Planning Department, the Goulburn Broken CMA and
Earth Resources regulation for comment.
The application was assessed by EPA’s ASD experts who considered the water quality implications,
proposed water treatment processes and was also reviewed by EPA’s Environmental Public Health Unit.
A licence to discharge treated wastewater to the Morning Star Creek (with conditions) has been
recommended.
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1.

BACKGROUND INFORMATION

1.1 Existing operation
Morning Star Gold Mine is an historical gold mine dating back to the early 1900’s with the location of the mine
determined by historical exploration activities and the subsequent identification of economical ore.
The mine is an underground mine that requires constant de-watering to maintain a dry mine that can be worked.
Groundwater extracted from the mine is treated before discharge to Morning Star Creek. The Water Treatment
Plant (WTP) is proximate to the main shaft about 100 metres north of Morning Star Creek and approximately 350 m
west of Woods Point township.
The Morning Star Gold Mine (the ‘mine’ or the ‘site’) is located on Mining Lease ML 5009 (Regulating Authority is
Earth Resources Regulation or ERR) which was amalgamated with MIN’s 5010, 5013, 5233, 5234, 5240, 5480, 5481,
5482 and 5489 in July 2008 to form one contiguous Mining Licence covering 659 hectares and is centred on the town
of Woods Point, Victoria. The Morning Star Gold Mine is owned by Morning Star Gold NL (MSG, or Morning Star or
the ‘company’). AuStar Gold Limited (AuStar), formally Mantle Mining, owns 95% interest in Morning Star Gold NL
and is responsible for the management of the Morning Star Gold Mine for which an approved Work Plan applies
(MIN5009) allowing the company to operate a gold mine, which includes approval to dewater underground
operations.
The original WWTP was installed and commissioned in February 2011. This was done at the company’s own initiative
without the knowledge or approval by EPA. The original plant used sodium sulphide and a coagulant (Poly
Aluminium Chloride) to flocculate out the arsenic in solution. The output from the plant was a semi dry sludge
containing most of the arsenic and a liquid discharge to water (Morning Star Creek). Before discharge to Morning
Star Creek the treated water was fed into a settlement dam located alongside the Morning Star Creek, the discharge
filtered through the base of the dam into the Morning Star Creek.
1.2

Timeline of key events leading to Long Route Licence Application

Date
16/05/2017
16/05/2017
16/05/2017
24/08/2017

Event
Inspection
S55 notice
S55 notice
original pathway form and
application
17/10/2017 Desktop assessment

IBIS No
80013719
523136
523137
ECA
530541
70009448

16/02/2018 SO

3033451

28/03/2018 Inspection post fish kill

Comments
Observed activities on site.
notice to produce
notice to produce
Application not accepted advised to
prepare a LRL application
Contains advice about plant not
seeming to be working properly and
suspicions about the settlement dam.
SO for LRL created, final app received
25/3/2019 first app received 28/11/18
which was not accepted, feedback
was provided to the applicant.
Joint inspection/investigation by DAU
and NE regional staff, formed the view
that the cause of the fish kill was very
high sulphide levels in the discharge
water, formed the view that the
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settlement dam was an unacceptable
risk.

29/03/2018 PAN

90008659

26/04/2018 Desktop assessment

70010464

23/05/2018 PAN

90008883

4/06/2018

70010761

Desktop assessment

18/10/2018 30A

181649

30/10/2018 Desktop assessment

70010472

28/11/2018 draft application
18/02/2019
25/03/2019 Final version of application received
23/07/2019 S22

571956

6/11/2019 Response to S22 received
12/12/2019 67a
29/01/2020 Site inspection

80021651

Concerning lack of bunding revoked
17.12.2018
Review response from Morning Star
Gold regarding their WWTP and
processes. Observed no documents
relating to the settlement dam design,
schematics, or engineering - will
request these through an additional
s55(3) notice to produce.
PAN regarding settlement dam
cancelled because ERR served a notice
on Morning Star to de-commission the
dam.
Review response from MSG re
transport and disposal of flocculated
arsenic
Allows trial of reconfigured WWTP,
conditions set based on advice from
ASD.
Assess compliance with PAN
90008659 regarding bunding
concerns.
Not accepted, feedback provided
Allows trial of reconfigured WWTP
accepted
After ASD review of application a S22
notice for further information was
prepared response received on
6/11/2019

Joint inspection with NE region and
DAU to observe the remodelled
WWTP and discuss progress towards
the LRL. Plant observed to be working
satisfactorily, observations of in
stream invertebrates downstream of
the discharge found sensitive aquatic
organisms living on rocks.

4/02/2020 67a
21/02/2020 67a
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1.2.1 Summary of events
During the inspection of the site on 28 March 2018 by DAU and NE region personnel it became apparent
that:
•

The fish kill that had just occurred was a result of the discharge being diverted from the settlement
dam to the creek directly.

•

The discharge had extremely high sulphide levels which was the direct cause of the fish kill.

•

From discussions with personnel at the mine it was clear that they were adding excessive amounts
of sulphide in order to achieve acceptable arsenic levels.

•

The settlement dam was identified as a high risk as it was immediately adjacent to the Morning Star
Creek and perched above the level of the Creek and full of wastewater that had extremely toxic
levels of hydrogen sulphide.

•

Although the settlement dam appeared to be increasing arsenic levels probably due to build-up of
arsenic in the dam over its years of use, it was however clearly removing sulphide from the
wastewater.

•

Morning Star Gold (MSG) were informed that the levels of sulphide in the treated water was
excessive and that the treatment plant was unacceptable in its current configuration.

•

MSG reconfigured their treatment system to remove sulphide from the process and ERR served a
notice on MSG to remove the dam from service.

•

MSG demonstrated that they were able to produce a discharge that met ASD requirements for direct
discharge to the creek and a 30A commissioning approval was issued to allow operation of the
WWTP whilst they prepared and submitted their application for a Long Route Licence.

1.2.2 Background to 30A approval
Inspections in 2017 (Inspection no. 80015172 and Desktop Assessment 70009448) conducted by EPA
representatives at the mining premises confirmed that Morning Star mine was discharging water from the
underground workings. The discharged water ultimately ended up in Morning Star Creek. Based on the
observations made in these inspections it was decided that Morning Star Gold must apply for a long route
licence, which they subsequently did in the form of a draft licence application (ibis reference no. 3033451).
From the initial results and subsequent site visits, the EPA and Earth Resources Regulation (ERR)
determined that the 'settling dam' at Morning Star Mine posed an immediate risk to the receiving
environment and downstream Goulburn River. This risk arises from the extremely high sulphide levels in
the dam (measured in samples taken by EPA at 18,000 times the threshold toxicity levels) and the proximity
of the dam to the creek and that it is perched above the level of the creek. If the dam were to rupture it
would release a large amount of highly toxic wastewater into the creek. The highly toxic nature of this
wastewater was revealed when the discharge to the dam was inadvertently diverted directly to the creek for
a short period of time. This resulted in a fish kill in Morning Star Creek. The incident was reported by the
company to EPA and they re-diverted the discharge back to the settlement dam. The company therefore
sought to bypass the dam so that it can be decommissioned.
Results obtained by EPA indicate elevated concentrations of arsenic. There is also an excessive amount of
sulphide in the discharge stream. The sulphide was used in the treatment process to remove arsenic from
the groundwater. The levels of arsenic in the discharge to the dam and the dam itself are too high and it
appears that the dam itself is adding to the arsenic concentrations. As a result, Morning Star engaged
Earth Systems who conducted a preliminary review of existing documentation relating to mine water
treatment at the Morning Star gold mine site at Woods Point, Victoria, and made the following
recommendations (Earth Systems, 2018):
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1. Conduct a preliminary site assessment to:
a. Determine likely WTP modifications required to allow the plant remove arsenic from mine water via
oxidation and adsorption processes.
b. Conduct preliminary field-based testwork to identify optimum management / treatment
strategy for currently elevated soluble sulfide concentrations in the Settling Pond.
c. Review the nature and location of waste rock backfill and above-ground waste rock, and the potential for
controlling water infiltration rates to the mine, in order to lower the production of soluble arsenic within the
mine.
d. Identify potential methods / areas for polishing of WTP outflows via active or passive treatment
Earth Systems found from the data reviewed prior to the site assessment indicated that most (96-99%) of
the arsenic in the raw mine water is already in its oxidised state (As5+) indicating that physical oxidation
(eg. enhanced aeration) and/or chemical oxidation, followed by adsorption, would be much more efficient
(and cost effective) method of arsenic removal in the WTP, compared to the current method involving
arsenic reduction to As3+ (followed by precipitation of As2S3) (Earth Systems, 2018).
Morning Star sought a temporary 30A approval to trial the new wastewater treatment process, and began
decommissioning the dam in consultation with ERR. A 30A approval enabled the mine to trial the new
treatment process with discharge limits to be in place for the following contaminants, aluminium (total),
arsenic and hydrogen sulphide. The discharge limits were developed in consultation with EPA’s freshwater
expert. The upper limits assume a summer flow rate of 20 megalitres per day in Morning Star Creek (MSC).
A winter flow rate of 60 megalitres per day for MSC was also assumed. Given that flow rates were
estimated and not measured the levels set in the 30A conditions were much lower than theoretically
required out of an abundance of caution.
EPA’s freshwater expert suggested the following limits for total arsenic, total aluminium and total sulphide
concentrations in the discharge to Morning Star Creek (MSC):
•

An upper limit of 0.4 mg/L be set for the arsenic (V) level in the water that is discharged to MSC.
Assuming complete mixing, based on calculations, the previously mentioned concentration limit
would achieve the ANZECC guideline value (GV) of 0.013 mg/L within MSC.

•

An upper limit of 5.5 mg/L be set for the aluminium level in the water that is discharged to MSC.
Assuming complete mixing, based on calculations, the previously mentioned concentration limit
would achieve the ANZECC guideline value (GV) of 0.055 mg/L within MSC.

•

An upper limit of 0.1 mg/L be set for the hydrogen sulphide level in the water that is discharged to
MSC. Assuming complete mixing, based on calculations, the previously mentioned concentration
limit would achieve the ANZECC guideline value (GV) of 0.001 mg/L within MSC.

1.2.3 The reconfigured Waste Water Treatment Plant
Morning Star were compelled to decommission the existing filter dam which previously received water from
the WWTP through a notice served by ERR. Decommissioning of the filter dam followed concerns by EPA
and ERR regarding toxic metal concentrations in its basal sediments, seepage water quality and
geotechnical stability. A failure of the dam may result in an uncontrolled release of contaminated water and
sediment into the Morning Star Creek and then into the Goulburn River.
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To enable decommissioning of the dam, the requirement for a modified WTP capable of treating water to a
standard able to be released directly into Morning Star Creek was required. Consultants Earth Systems
were engaged by MSG to determine the likely modifications required to the existing WWTP to allow the
plant to remove arsenic via oxidation and adsorption processes. This approach was preferred because it
removes the highly toxic sodium sulphide from the process. Test-work conducted by MSG’s consultants
concluded that arsenic removal via oxidation and adsorption is a viable route for mine water treatment.
A temporary discharge licence, a Section 30A Approval was granted in October 2018 allowing for the
trialling of the new wastewater treatment process and discharge directly to Morning Star Creek. This
application is to apply for a permanent discharge permit in the form of an EPA licence to directly discharge
treated water from the modified WWTP directly into Morning Star Creek. The discharge licence will enable
works to progress in line with the current Work Plan and be a vital approval document for the Work Plan
Variation currently being finalised for Morning Star Gold Mine.
The existing WWTP infrastructure was built and commissioned in 2011. The modified WWTP uses most of
the existing WWTP infrastructure as well as two of the pachucas previously used in the backfill plant, which
have been repurposed; allowing the filter dam to be decommissioned, thereby removing the risks
associated with failure of the dam.
The modified WWTP has been operating since October 2018 and the process for the removal of arsenic
from mine water via oxidation and adsorption, as described in the application, is as follows:
•

Mine water is pumped from the main shaft to an underground dam on 5 level in accordance with
mine dewatering requirements where it undergoes active aeration to facilitate oxidation of reduced
Arsenic III to oxidised Arsenic V. The active aeration system uses compressed air with sparge
pads / diffuser disc assembly;

•

From 5 level water is pumped above ground to the mine water tanks. The mine water tanks have
been fitted with basket filters to prevent the build-up of organic matter to minimise reducing
processes from occurring;

•

Oxidised water from the mine water tanks then passively feeds into an 80,000L pachuca tank
(pachuca #2);

•

In pachuca #2 mine water enters a baffle box within a skirt in the centre of the pachuca where it is
dosed with poly ferric sulfate (PFS) then poly aluminium chloride (PAC);

•

Settled surface water from pachuca #2 then passively flows into the adjacent pachuca #1 via a
pipe between the two pachucas to a depth of about 1 meter (m) where additional settling occurs;

•

The outlet from pachuca #1 is a passive feed to the existing lamella plate separator for final
polishing;

•

Overflows from the lamella clarifier weir are then directed to the existing sample tank for
continuous pH and turbidity monitoring. If the values for pH and turbidity are acceptable it flows
through an open solenoid valve before discharging to Morning Star Creek. If acceptable levels are
not achieved, the discharge solenoid valve closes, and water flows out of an overflow where it is
recycled through the plant for further processing. This continuous pH and turbidity monitoring is the
early warning system for the prevention of unacceptable water from being released into the creek;
and

•

Desludging of each pachuca is undertaken daily. Underflow from the pachucas is directed to the
existing centrifuge. Drier solids containing arsenic fall through a chute to a bulka bag lined recycled
intermediate bulk container (IBC) below while centrate water is passed through a mesh filter to
capture additional solids before being recycled through the plant for further processing.
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The plant operates continuously (24/7) unless turned off for maintenance or operational reasons. The flow
through the WWTP is about 150 to 200 Kl/day. Approximately 1-2 m3 of arsenic rich sludge is produced as a
waste product of water treatment monthly, requiring disposal. Disposal is currently offsite to an EPA
licenced waste disposer capable of accepting prescribed industrial waste (PIW) category D130.
As a further safeguard for the Morning Star Creek arsenic is tested daily using a portable arsenic test kit.
Concentration data from the portable Arsenic Test kit was found to compare very well with laboratory data,
providing strong support for its use as a rapid performance assessment tool for WWTP operators.
As described in the application the key factors considered during development and design of the
reconfigured WWTP were:
•

Environmental – several environmental factors influenced the choice of process and technology
selected - arsenic removal via oxidation and absorption - in the modified water treatment process,
including reduction in the number of reagents from 3 to 2, which also has the benefit of lowering
the complexity of the treatment process;

•

Discontinuing the use of a sodium sulphide reagent in the treatment process has the benefit of
lowering the safety risks associated with H2S (hydrogen sulphide) and odour issues;

•

Discontinuing the use of a sodium sulphide reagent in the treatment process has the benefit of
lowering the downstream environmental risks associated with elevated sulphide concentrations in
treated water; and

•

Running costs – decreased running costs by lowering the number of reagents used and using
lower cost reagents;

•

Construction cost – the cost of the project was considerably lower than the alternative; a new
standalone waste water treatment plant. Through the process of modifying the existing treatment
process through the utilisation of existing infrastructure the construction cost was minimised; and

•

Lead time – the modified treatment process was able to be implemented quickly following initial
test work enabling an expediated transition to the modified treatment process due to the utilisation
of existing infrastructure competency of site personnel regarding operation of the existing
infrastructure.
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Figure 1: Process flow diagram for the Waste Water Treatment Plant
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2.

LAND USE PLANNING AND ZONING

The Morning Star Gold Mine (the ‘mine’ or the ‘site’) is located on ML 5009 which was amalgamated with
MIN’s 5010, 5013, 5233, 5234, 5240, 5480, 5481, 5482 and 5489 in July 2008 to form one contiguous
Mining Licence covering 659 hectares and is centred on the town of Woods Point, Victoria.
The Morning Star Gold Mine is owned by Morning Star Gold NL (Morning Star or the ‘company’). AuStar
Gold Limited (AuStar), formally Mantle Mining, owns 95% interest in Morning Star Gold NL and is
responsible for the management of the Morning Star Gold Mine for which an approved Work Plan applies
(MIN5009) allowing the company to operate a gold mine, which includes approval to dewater underground
operations.
The mining lease is located within land zoned generally as Public Conservation Zone.

3.

EPA REGION COMMENTS AND TRACK RECORD

The NE region have been involved extensively with this site with numerous inspections (see 1.2 timeline of
key events), desktop studies, S55 notices and PANs having been issued by the region. The NE Region
and DAU have conducted two joint inspections of the site. The first on 28 March 2018 was in response to a
fish kill and concerns about the WWTP at the time. The second on 29 January 2020 was to inspect the
reconfigured WWTP in operation and discuss potential licence conditions and review the operation of the
WWTP.
The EPA region established through initial investigations that Morning Star Gold were operating a Water
Treatment Plant and discharge to Morning Star Creek without a licence. Whilst MSG were clearly trying to
do right thing it became apparent that the plant was not working satisfactorily, and that the settlement dam
appeared to be increasing contamination levels in the Morning Star Creek. MSG decided to direct the
discharge directly to Morning Star Creek and consequently caused a fish kill in the Morning Star Creek. It
became apparent from testing carried out by the NE region that levels of sulphide were at excessive levels
in the wastewater as it exited the plant and entered the settlement dam. It was made clear to MSG on the
inspection on 28 March 2018 that they were not to make any changes to the way the WWTP operated
without specific approval from EPA. It was also made clear that the WWTP as it was operating at that time
was not satisfactory. MSG engaged consultants “Earth Systems” who reviewed the treatment process and
implemented changes very quickly to produce an effluent of acceptable quality. MSG also engaged a full
time environmental officer to oversee operation of the plant and preparation of applications to EPA and
ERR. MSG have at all times been very cooperative with EPA and have endeavoured to correct a poor
situation and bring it into compliance.
The NE region served a PAN (90008883) to address concerns about bunding around the WWTP and
storage areas for treatment chemicals. This PAN was subsequently revoked on 17/12/2018.
An IAR (571553) was issued by DAU to the region asking them if they had any concerns with the
application, they responded with “no concerns at this stage”.
The NE region has been extensively involved with the Long Route Licence application and has provided
input to the development of conditions and review of drafts of the licence.

4.

COMMUNITY ENGAGEMENT AND PUBLIC COMMENTS

The application was advertised in the Herald Sun and the Mansfield courier on 22 May 2019, the closing
date for comments was 12 June 2019. The application was also publicised on the Engage Vic website
https://engage.vic.gov.au/epa-works-approvals. One submission was received from the public (Appendix
1). The submission was addressed to the Minister Lisa Neville and was referred to the minister Lisa Neville.
12

A response was made by the minister (response also in Appendix 1). No new issues relating to the WWTP
were raised by the submission that were not already being considered.
Morning Star Gold carried out a community consultation meeting on the 25th August 2018 at the Morning
Star Gold Mine. A recent community meeting was held on the 26th February 2019 at the Gaffney’s Creek
Community Hall. Items on the agenda included:
• Current operations and future plans at the Morning Star Gold Mine in Woods Point, including an
update regarding this WA application; and
• Current operations and future plans at the Rose of Denmark Mine in Gaffney’s Creek.

5.

REFERRAL AGENCY COMMENTS

The application was referred to the Goulburn Broken Catchment Management Authority (GBCMA),
Mansfield Shire Council and Earth Resources Regulation (ERR).

Council response

Goulburn Broken Catchment Management Authority (GHCMA) response
On review of the application, subject to Section 19B of the Environment Protection Act, 1970, the Goulburn
Broken CMA does not object to the granting of a discharge licence.
Earth Resources Regulation Response
No response was received from ERR.

6. LICENSING LEGISLATION
6.

LICENSING LEGISLATION AND THE APPLICATION

This application is made under section 20A (6) (works approval required but not obtained) of the
Environment Protection Act 1970. The water treatment plant was completed and commissioned in
February 2011, these works should have been assessed through a works approval process. To bring these
works and the discharge into a licence for the site a Long Route Licence application process was instigated.
A complete application in accordance with section 20A (2) was provided on 25/3/2019 that included the
application form, application fee and specifications and plans as requested by the Authority. This resulted in
a statutory due date of 25/09/2019. A notice under section 22 of the Act was served on MSG requesting
further information. The response to the notice came on 6/11/2019 this extended the statutory date to
28/12/2019. This date was further extended by 67A agreements to 20th March 2020.
13

The main pieces of legislation relevant to assessment of this application are:

Environment Protection Act 1970
Environment Protection (Scheduled Premises and Exemptions) Regulations 2007
State Environment Protection Policy (Waters)
Demonstrating best practice (EPA publication 1517)

7.

ASSESSMENT

DAU Assessment Summary:

A number of ASD requests were generated to assess various aspects of the application:
571649 – Environmental Public Health Unit (EPHU) assessment of water discharge.
571710 – ASD assessment of water discharge and treatment technology.
583378 – ASD assessment of S22 response – water
583379 – ASD assessment of S22 response – treatment technology.
583381 – EPHU assessment of S22 response Public Health.
Initial assessment of the final application submitted in March 2019 raised a few concerns that lead to EPA
issuing a request for further information under Section 22 of the Act. The notice was issued on 23 July
2019 with a due date for the response of 2 August 2019. The response was received on 6 November 2019.
The key concerns raised in the notice related to:
1) The lack of flow data for Morning Star Creek meaning it was not possible to assess the available
dilution for the discharge waters.
2) The proposed Arsenic limits in the discharge, seem too high leading to unacceptable levels in the
creek downstream.
3) Other metals in the discharge, key concern being occasional spikes in Aluminium.
4) Information on Suspended solids and Turbidity – information lacking.
5) Public Health Concerns – levels downstream exceed drinking water guidelines need for risk
assessment.
The full S22 notice is provided in Appendix 3.
Inspection of the completed plant on 29 January 2020 - inspection of plant, decommissioned settling dam,
downstream environment and proposed mixing zone. Discussion between MSG, NE region and DAU of
discharge levels for Arsenic and issues concerning long tern rehabilitation of the settling dam.

Key issues
The DAU assessment focuses on the key issues identified through the application, the S22 response and
the assessment of the S22 response. A summary of the risks using the approval profile tool is given in
Appendix 2. The main risks identified relate to the water discharge and particularly the metals
concentrations in the discharge with Arsenic and Aluminium being the key metals of concern.
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Early on in the assessment it became apparent from the monitoring data that the arsenic concentrations
measured downstream seemed to be higher than would be expected from the input from the discharge and
from upstream, this was considered as an indication of legacy arsenic pollution the source of which is
unknown, one possible source is the decommissioned settlement dam. It is important in assessing the
discharge, and in setting limits for the licence that the contribution of the discharge to downstream
concentrations is considered and not confused with the measured downstream levels. For this reason, a
key unknown that the section 22 notice sought to address was the lack of flow data for the receiving water
body Morning Star Creek. There is no flow monitoring for Morning Star Creek and the applicants were
given the option of producing flow estimates based on modelling or some other means. The applicant in
their S22 response provided flow estimates for Morning Star Creek based on the adjacent Upper Goulburn
River catchment which is gauged. The upper Goulburn catchment is adjacent to the Morning Star Creek
and is a similar sized catchment. Calibration of one catchment to the other was based on relative
catchment size and rainfall/ evaporation data for the area. This technique can produce good estimates of
flow for an ungauged catchment and is considered acceptable for the assessment. MSG checked the
derived flow estimates with measured flows in Morning Star Creek and found that the estimates were likely
to be underestimates meaning that more dilution would be available than calculated. However, the method
for measuring flow in Morning Star Creek was rudimentary relying on flow measurements based on what is
called the orange method, that is measuring how long it takes for an orange to travel down a measured
length of creek. This method of measuring flow is likely to produce overestimates and the estimates for flow
based on the Goulburn River catchment have been used without any adjustments. MSG intend to establish
a gauged flow monitoring station in Morning Star Creek for monitoring in the long term.

Heavy Metals
The two metals of concern are arsenic being the major contaminant in the groundwater and
aluminium which is used in the treatment process and may potentially carry through.
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Arsenic
The table 1 below shows calculations made by the LAO of the likely arsenic concentrations that will be
achieved downstream of the discharge after the discharge water has mixed with the creek water. The
calculations show what would be expected from the inputs of the WWTP independent of possible inputs
from other possible legacy sources of arsenic downstream .
Table 1

Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Creek Flow

Background As
zero

m3/sec ML/day 0.4 mg/l
0.04
3.456
0.019
0.02
1.728
0.036
0.02
1.728
0.036
0.02
1.728
0.036
0.03
2.592
0.025
0.13
11.232
0.006
0.27
23.328
0.003
0.39
33.696
0.002
0.37
31.968
0.002
0.23
19.872
0.003
0.14
12.096
0.006
0.08
6.912
0.010

actual
0.25
dilution
mg/l
ratio
0.012
20
0.023
10
0.023
10
0.023
10
0.016
15
0.004
65
0.002
135
0.001
195
0.001
185
0.002
115
0.004
70
0.006
40

Background As 0.002 mg/l
0.25 mg/l 0.175 mg/l
0.4 mg/l = = 90th
= median
max for
%ile for
for
discharge discharge discharge
0.021
0.014
0.009
0.038
0.025
0.015
0.038
0.025
0.015
0.038
0.025
0.015
0.027
0.018
0.011
0.008
0.006
0.004
0.005
0.004
0.003
0.004
0.003
0.003
0.004
0.003
0.003
0.005
0.004
0.003
0.008
0.005
0.004
0.012
0.008
0.006

The table above is based on a discharge flow of 2 litres/sec (from the application documents) and the flow
estimates for Morning Star Creek provided by MSG in their S22 response. The ASD reviewer was critical of
MSG’s calculations because they did not account for background concentrations of arsenic in Morning Star
Creek. The background concentrations are low and the average of the background concentrations from the
monitoring data presented with the application have been used in the above table. As can be seen it makes
a small difference when you compare the values calculated using zero for background arsenic or 0.002 mg/l
for background arsenic. For purposes of discussion we are using the values calculated using a background
arsenic of 0.002 mg/l.
The ASD reviewer also commented on MSG’s use of the ANZECC 2000 limit for arsenic III of 0.024 mg/L
rather than the limit for arsenic V which is lower at 0.013 mg/L. The difference between the two does seem
anomalous given that arsenic III is considered to be the more toxic form. Consideration of the background
data used by ANZECC shows that less data was available for arsenic V (5 taxonomic groups) compared to
arsenic III (7 taxonomic groups) which would likely cause the statistical extrapolation method used by
ANZECC to derive a lower figure for arsenic V. In this assessment we have used the guideline
concentration for arsenic III of 0.024 mg/L for assessing the total arsenic concentrations, that is Arsenic III
and V combined as being a reasonable guide for assessing the arsenic concentrations. It is noted that for
all taxonomic groups, except for algae, that the lowest NOEC (No Observable Effect Concentrations) were
much higher (an order of magnitude or greater) than the guideline values, for algae the NOECs ranged from
0.016- 6.24 mg/L(As III) and 0.032- 30.76 mg/l (As V).
Considering the calculated arsenic levels in Table 1 above it can be seen that during the months of
February, March and April that minimum dilutions of 10:1 are reached because of low flows in Morning Star
Creek. The calculated arsenic values for a discharge value of 0.4 mg/l are 0.038 mg/l which is a little above
the guideline value of 0.024 mg/L. In May and January the calculated values are close to the guideline
value and at all other times of the year the calculated values are below the guideline values for both forms
of arsenic. If we use the 90th percentile value (based on last six months of MSG monitoring data) of 0.25
mg/L for arsenic in the discharge we see that during the dry months of February, March and April that the
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calculated arsenic values are at about the AS III guideline value and at all other times it is either close to or
well below the As V guideline value. If we use the median level for arsenic in the discharge then we see
that at all times of the year it is either close to the AS V guideline value or well below it.
Morning Star Gold in their response to the S22 notice requested an upper limit for arsenic of 0.4 mg/l except
during the dry months for which they proposed a limit of 0.25 mg/L. After discussions with MSG and the NE
region on 29 January 2020 it was decided that setting an upper limit of 0.25 mg/L might be unworkable
considering the 90th percentile was 0.25 mg/L and probably unnecessary. It was decided to set the licence
conditions for arsenic as follows:
90th percentile limit for total arsenic 0.25 mg/L
Maximum limit for total arsenic 0.4 mg/L
As an additional safeguard EPA proposed that the minimum dilution for the discharge be set at 10:1
(background waters to discharge flow with flow being determined from the Upper Goulburn River monitoring
station). MSG accepted this suggestion for a minimum dilution requirement. These limits should ensure
that minimal arsenic toxicity will be observed as a result of the discharge which is acceptable for a mixing
zone.
Aluminium
The elevated total aluminium in the discharge is because an aluminium based flocculant, poly-aluminium
chloride, is used in the treatment plant to aid in additional flocculation. The rate at which the alum flocculant
is added relative to the iron salt flocculant is approximately 3:1. Subsequently, residual particulate (total)
aluminium may be present in the discharge.
At the proposed limit of 0.5 mg/l for aluminium in the discharge calculations show that the guideline value of
0.05 mg/L is not exceeded at any time of the year. The 10:1 minimum dilution in combination with the
upper limit ensures that is case.
Other metals
Analyses undertaken for the S22 response confirmed that there are no other metals of concern in the
discharge.
Mixing zone
A mixing zone is required to be defined because arsenic concentrations will be above the SEPP Waters
(ANZECC 2000 guideline concentrations) requirements at least for some of the time. Downstream
monitoring (monitoring site MD) shows that this is the case (Table 2) and that arsenic concentrations are
often higher than would be expected from the discharge alone suggesting further sources of contamination
downstream of the discharge.
Table 2
As mg/L
Minimum
0.005
10th%ile
0.01
50th%ile
0.02
90th%ile
0.035
maximum
0.08
The mixing zone has been set as extending from the discharge point in Morning Star Creek to 50 m below
the junction of the Goulburn River at the small weir. Once the Morning Star Creek mixes with the Goulburn
River arsenic concentrations are at most times below the SEPP levels. The mixing zone boundary will be
signposted (as required by a licence condition) advising users that the area upstream is a mixing zone and
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that the advice is not to drink the water. The mixing zone is marked in the Schedule 1B premises plan of
the licence as shown in Figure 2 below.
EPHU were concerned that the concentrations of arsenic were above the drinking water limit of 0.01 mg/L
in the mixing zone, however the mixing zone is considered low risk because there are no users of the water
within this reach. The first 400 m of the mixing zone are only accessible from a private road within the
Morning Star mine lease and behind a locked gate. The next 50 metres to the junction with the Goulburn
River are inaccessible because of steep banks and blackberries. Below the Junction there is a picnic area
which is accessible to the public. It is conceivable that visitors may drink the water at this point. To put this
in perspective the WHO background paper prepared to inform the preparation of WHO drinking water
guidelines (WHO 2011) says this “where arsenic concentrations in water are elevated (e.g. above the WHO
guideline value of 0.01 mg/l), but are less than 0.05 mg/l. In these circumstances, there is a possibility that
adverse effects could occur as a result of exposure to inorganic arsenic from water and food, but these
would be at a low incidence that would be difficult to detect in epidemiological studies.”. It needs to be
taken into consideration that these guidelines are intended for situations where the water is the main supply
of water that people would be using all the time, not occasional exposure as would be the case here. The
presence of the mixing zone is considered to be a low risk which is the conclusion of the risk assessment
carried out by MSG in response to the S22 notice.

Figure 2: Mixing zone and monitoring sites – Morning Star Gold
Other sources of Arsenic in Morning Star Creek
Calculations based on the relative inputs of flow and arsenic from the discharge and the Morning Star Creek
and inferred from changes in EC in samples suggest additional sources of arsenic. Although the sources
are not presently known one likely source is considered to be the decommissioned settlement dam adjacent
to the Creek. MSG have engaged their consultants Earth Systems to investigate possible options to rehabilitate the old settling dam.
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Performance of the plant and waste treatment technology
The ASD reviewer had some concerns about the performance of the plant not being as high as can be
achieved as reported in the literature and also commented that the practice of de-sludging the pachucas
was not best practise and could lead to disturbance of the sludge and less than optimal performance.
MSG responded as follows “The decrease in efficiency with regard to total arsenic is attributed to settling
inefficiencies associated with the small and very light weight flocculant size.” T here is residual particulate matter
associated with the adsorption process that is too lightweight to settle out without a very considerable time
period, as long as 12 -24 hours. This settling time is not available in the plant, so MSG are investigating and
trialling alternative solutions. MSG has discussed with the EPA the potential of trialling a polymer or adding
a filtration step within the water treatment plant prior to discharge which would further lower turbidity, TSS
and as a result, total arsenic. Benchtop polymer trials are currently ongoing. It is noted that current
performance of the plant, although sub-optimal, is more than adequate to meet discharge requirements to
Morning Star Creek, EPA looks forward to the results of the bench tests leading to future improvements in
discharge quality.
In consideration of the comments made in the Section 22 Notice regarding the desludging of the pachuca
tanks, MSG have decreased the desludging from daily to weekly. Despite this decrease in desludging
frequency it is not thought that this will have a significant effect on the final quality of the treated water. The
inefficiencies, as discussed, are more related to settling. Furthermore, the desludging is occurring well
below the top settling zone, by approximately 10 metres, at the underflow pipe at the base of the pachuca.

8.

FINANCIAL ASSURANCE

Financial assurance is not required for C01 scheduled premises. This was confirmed by the Financial
Assurance and Permitting team leaders.

9.

FEE CHECK

The impact of the proposed licence conditions on the annual fee was checked. IBIS calculates the fee at
$2319.30/annum and the fee calculator gives an answer of $2373.60. MSG were informed of the likely
level of fees.

10. IBIS REFERENCE NUMBERS
SO 3033451 – Service Order for Long Route Licence application
IAR 569183 – Internal activity request re application
IARs to ASD
571649 – EPHU
571710 – ASD water and waste tech.
583378 – ASD S22 response water
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583379 – ASD S22 response waste tech
583381 – ASD S22 response Public Health
571553 - IAR to ROD
Premises account number - 364192
Applicant account number - 364186

11. RELEVANT DOCUMENTS
All relevant documents for the application are in IBIS (SO 3033451).

Documents referenced are:
Australian and New Zealand Guidelines for Fresh and Marine Water Quality – ANZECC/ARMCANZ 2000
WHO 2011 – Arsenic in Drinking-Water Background document for the development of WHO Guidelines for
Drinking -water Quality.
SEPP Waters – State Environment Protection Policy (Waters) – Victoria Government Gazette No. S 499
Tuesday 23 October 2018.

12.

RECOMMENDATION

It is recommended that the Authority:
APPROVE this licence for Morning Star Gold N.L. for premises number 25097 of licence 72264, pursuant to
Section 20A(6) of the Environment Protection Act 1970. This amendment makes the following amendments:
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13. CONDITIONS OF THE LICENCE
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REPORT DATE
Primary assessment: David Robinson
Date:
Reviewed by:
Date: 07/11/2019
Delegated decision in accordance with EPA’s Instrument of Delegation of Powers of the Environment
Protection Authority: Bellville Leshoele
Date:
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Appendix 1: Public Submission and Response

23

Appendix 1: Public Submission and Response
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APPENDIX 2: REPRODUCTION OF THE IBIS APT QUESTIONNAIRE

Company name: MORNING STAR GOLD N.L.
ID/ Description: Long route licence application to allow treated stormwater runoff to be discharged
from premises scheduled as C01, into Morning Star Creek.

ENVIRONMENTAL/ HEALTH HARM RATING

Low

•

Energy use and greenhouse gas emissions

X

Calculated in accordance with
National Greenhouse
Accounts Factors. WTP
consumption is 0.04
terajoules a year of energy.
Emissions calculated based
on 10088.6kWh per year.
Equates to 10.79 tonnes a
year of CO2-e

•

Water use

X

Water use only is to rinse
centrifuge after every cycle.

•

Air emissions (including odour & dust)

X

No related air emissions.

•

Noise emissions

X

No related noise emissions.

•

Water discharge (stormwater, mixing zone)

X

Stormwater is captured,
treated and monitored prior to
release into Morning Star
Creek.

•

Land & groundwater (susceptibility,
restricted use zone)

X

•

Waste (hazard level, scale, persistence in
environment)

There is tank and pipe
infrastructure with the
potential to leak.
Proposal includes waste
management (storage,
treatment and processing)
details which ensure waste is
contained1.

•

Medium

X

X

Proximity to residents, sensitive
environmental receptors

High

Notes

Generates 1-2m3 of arsenic
sludge (D130).
Buffer zone is at the
recommended limit (within 50
m of the recommended buffer
zone).
Pub 1518 recommended
buffer distance is 250m.
Closest residents are 250m.

•

Proposed technology (e.g. proven in
Victoria/Australia/internationally)

X

WTP system is widely used
technology.

1

For example, waste will be stored in enclosed vessels in a bunded area prior to treatment. It will then be composted
in an enclosed and aerated vessel for a period of 4 weeks. It will then be allowed to mature on a pad for 8 weeks until
maturity.
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•

Applicant’s (individual/ site) performance/
track record/capacity to meet regulatory
requirements

X

OW for breach of s27A(1)(b)
for failing to complete WTC
correctly.
PAN 90008659 for bunding
related matters. Revoked.
PAN was issued after an
inspection following fish death
event.

Criterion profile rating

Low

Medium

High

LOW

COMMUNITY/STAKEHOLDER IMPACT/
INTEREST RATING

Low

Medium

High

Notes

•

Vulnerability of community (demographics)

•

Pollution reports

X

Fish deaths in the area,
received a water pollution
report in September 2018.

•

Contentious industrial zone

X

Not relevant.

•

Community/ stakeholder interest (active
community groups, individuals, government
departments)

X

Community meetings held 25
August 2018 and 26 February
2019.

•

X
Planning impacts (appropriate zoning,
planning/VCAT dispute, historical use of site)

X

Mansfield Shire Council rank
as Medium Risk on the Local
Government Index of Relative
Socio-Economic
Disadvantage Ratings. (1012)

Business and Mixed Use
Zone.
Public Conservation Zone.
Mining.

Criterion profile rating

Low

Medium

High

LOW
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Appendix 3: Section 22 Notice

ENVIRONMENT PROTECTION ACT 1970

SECTION 22(1)

NOTICE TO SUPPLY FURTHER INFORMATION

TO:

MORNING STAR GOLD N.L.

OF:

LEVEL 6, 15 ASTOR TERRACE, SPRING HILL QLD 4000

WHEREAS an application by you for a long route licence in respect of the
premises situated at 1 Mine Road, Woods Point, VIC 3672 was received by the
Environment Protection Authority ("the Authority") on 25 March 2019.
AND WHEREAS the Authority considers the information specified herein is
necessary and relevant to the consideration of the application.
NOW TAKE NOTICE that pursuant to section 22(1)(a) of the Environment
Protection Act ("the Act") you are HEREBY REQUIRED to supply to the
Authority by 5 pm Friday 2nd August 2019 the information specified in the
Attachment to this Notice.
DATED: 23 July 2019

................................................
Belville Leshoele
DELEGATE OF THE
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ENVIRONMENT PROTECTION AUTHORITY
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ATTACHMENT
Please note, all information must be prepared by a suitably qualified person and accompanied
by sufficient details, reports, calculations and justifications that would allow the Authority to
test and verify your findings.
Purpose
To assist the Authority in assessing the application for a long route licence, it is considered
that further design, analysis and/or information needs to be provided to the Authority to
support the application. To support the application, Morning Star Gold N.L are required to
provide the following additional information.
:
1. Flow Data
The application is lacking in suitable flow information to assess the likely dilution available in
Morning Star Creek for the discharge from the Morning Star Mine. Flow data needs to cover all
seasons as well as the actual flow data over the approval monitoring period so as we can
understand better what is occurring downstream of the discharge. If actual flow data is not
available, then synthetic or modelled flow data, or flow estimates may be used.
2. The proposed arsenic limits in the discharge
The Authority considers that the proposed As limit of 0.4 mg/l is too high, and notes that the As
concentrations measured in the discharge after the change to the treatment plant peaked at
about 0.25 mg/l and the Authority considers that this would be a more appropriate limit for
Arsenic in the discharge. Please provide justification for your proposed limit of 0.4 mg/l and
show how SEPP limits for arsenic will be achieved considering the available dilution. If SEPP
limits cannot be achieved then please provide a discussion about proposals for a mixing zone,
its extent and how it will be assessed.

3. Other metals in the discharge
Aluminium is variable and was too high on occasions please provide some explanation of the
high Aluminium results and measures that can be taken to control the discharge of aluminium.
As a check provide an analysis for potential other metals in the raw mine water and discharge
water. The metals screen should analyse at least for the following metals: cadmium, copper,
lead and zinc.
4.

Information on Suspended Solids and Turbidity

There is no information on Suspended Solids and turbidity in the discharge please provide
some information on these parameters.

31

5. Technical information on the plant
Please provide the following:
• Technical drawings drawn to scale of the proposed aeration / oxidation system showing
the dimensions, inlets, outlets location and types;
• Design calculations.
• An explanation as to why the system is only achieving 70% removal when 95% removal
is reported as being a minimum for this type of treatment system.
• Provide evidence of SS removal by the treatment system.
• Daily pumping of sludge from Pachuca 1 and Pachuca 2 as is proposed is not best
practice and could interfere with the settling process, please justify the current practice.
6. Public Health concerns
Our Environmental Public Health Unit were concerned that the concentrations of arsenic
downstream were above drinking water and recreational use guidelines. Please provide
information on the beneficial uses made of Morningstar Creek and the Goulburn River downstream
of the discharge and on potential and likely pathways of human exposure so as the risk to public
health can be assessed. There needs to be some discussion of a potential mixing zone to address
public health concerns which may require some signposting to warn the public of the presence of
the mixing zone and limitations on use of the water. Complete and submit to the Authority a risk
assessment in accordance with EPA Publication 1287 Guidelines for Risk Assessment of
Wastewater Discharges to Waterways
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