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1.0 Introduction

1.1 History and Current Status of Operations

The Windimurra Vanadium Project (the Project) has been operated semi-continuously by various owners
since 1999. Most recently, on 26 May 2016, a new wholly-owned subsidiary of Atlantic Ltd, Atlantic
Vanadium Pty Ltd (AVPL) completed the acquisition of the Windimurra Vanadium Project assets, which
included the mining tenements of M58/178-1, M58/275, M58/276, M58/277, M58/278, M58/279-I,
M58/280-1, M58/281, M58/282 and associated miscellaneous leases, from the Receivers and Managers
appointed of Midwest Vanadium Pty Ltd.

The site has been in care and maintenance since 2014, when fire damaged a section of the magnetic
separation plant during maintenance activities. Since February 2015, activities on site have been reduced to
a small crew undertaking care and maintenance activities, with typically 2-3 people on site at any one time.

During the 2019-2020 reporting period, AVPL was granted a Works Approval by the Department of Water
and Environmental Regulation (DWER) permitting the recommencement of vanadium mining and
processing activities at the Project (W6265/2019/1). This Works Approval, together with the approval of an
updated Mining Proposal and Mine Closure Plan by the Department of Mines, Industry Regulation and
Safety (DMIRS) and the approval of an amendment to Ministerial Statements 481 and 773 by the
Environmental Protection Authority (EPA) during the previous reporting period, permits the construction of
a new beneficiation plant, minor changes to the existing plant design, deepening and widening the
previously approved pit shell and the construction and expansion of waste rock stockpiles at the Project.

The approved construction and mining activities have not yet commenced. The site has remained on care
and maintenance throughout the 2020-2021 reporting period.

It is AVPL’s intention to indefinitely postpone the mining and processing of vanadium ore to capitalise on an
opportunity to receive, store, and process a vanadium bearing commodity called petroleum coke (petcoke)
cinder from an off-site source which will result in the production of vanadium pentoxide. These activities
will require the construction of a new leaching circuit, minor changes to the currently approved processing
plant design, and changes to barren liquor and calcine tailings waste stream characteristics. The necessary
approvals for these proposed activities are currently being prepared and are expected to be submitted in
early 2022.

1.2 Location and Ownership

The Project is located approximately 80 kilometres (km) east-south-east of the town of Mount Magnet in
the Midwest Region of Western Australia (Figure 1.1). The Project is wholly owned and operated by AVPL
(ABN 65 610 583 090).

The Project area and site tenement plan is illustrated in Figure 1.2 and the layout of infrastructure within
the Project site is shown in Figure 1.3.

1.3 Purpose of Report

The DWER Licence to Operate L8314/2008/3 for the Project requires an Annual Environmental Report (AER)
and an Annual Audit Compliance Report (AACR) to be prepared and submitted within 90 calendar days
after the end of each annual report period. The annual period ends 30 September; therefore, the due date
for the annual report is 29 December 2021.

Windimurra Vanadium Project Introduction
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This AER has been prepared in accordance with reporting conditions 4.2.1 and 4.2.2 in licence
L8314/2008/3 issued 19 February 2015 and amended 28 August 2016 and 14 May 2018. An AACR has also

been prepared for the Project (see Section 2.3). The AER and AACR present information relating to the
reporting period 1 October 2020 to 30 September 2021.

Windimurra Vanadium Project

Introduction
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2.0 Compliance

2.1 Incidents

One incident occurred on 10 January 2021 when a kangaroo was discovered by a plant technician in leach
vat one during their daily check. Water was provided to the animal before it was humanely euthanised and
removed the next day. No other incidents occurred between 1 October 2020 to 30 September 2021.

2.2 Complaints

No environmental or community complaints were recorded from 1 October 2020 to 30 September 2021.

2.3 Annual Audit Compliance Report

An Annual Audit Compliance Report (AACR) has been prepared for the period 1 October 2020 to
30 September 2021 and is provided in Appendix A.

The AACR has been prepared based on an audit against the conditions in the licence L8314/2008/3 issued
on 19 February 2015 and amended on 28 August 2016 and 14 May 2018.

Non-compliances against the licence conditions are summarised below.

Non-compliance: The putrescible waste trench in the landfill facility was not covered fortnightly throughout
the reporting period. Condition 1.2.2 of the Operating Licence requires AVPL to:

Cover putrescible waste in the landfill fortnightly.

The putrescible landfill trench is covered approximately monthly rather than fortnightly due to minimal
rubbish being deposited and an absence of suitable machinery for this task due to the site being in care and
maintenance. The landfill facility will continue to be regularly monitored to ensure the less frequent
covering of the trench does not attract wildlife and does not cause trench contents to become windblown
and leave the landfill facility.

Non-compliance: Sampling was not completed for any analytes in bore EP2MB1 located near barren liquor
pond 1 for a single quarter during the 2020-2021 reporting period. Condition 3.4.1 of the Operating Licence
requires AVPL to:

Undertake quarterly monitoring of parameters outlined in Table 3.4.1 at the specified bore sites.

Monitoring for bore EP2MB1, listed in Table 3.4.1 of licence L8314/2008/3, was not completed in the first
quarter of 2021 due to human error as reported by AVPL. Monitoring was completed for this site in the
subsequent quarters and site staff have been alerted of the non-compliance to avoid similar issues in
future.

Windimurra Vanadium Project Compliance
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3.0 Environmental Monitoring

3.1 Point Source Emissions to Air

Monitoring of point source emissions to air relates to emissions from components of the processing plant,
including stacks and bag houses. No monitoring of emissions to air from power generation is required by
the licence.

The May 2018 licence amendment has changed the required frequency of monitoring point source
emissions to air from ‘annually’ to ‘annually when in operation’. As the processing plant was not
operational throughout the reporting period no monitoring of point source emissions to air monitoring was
required or undertaken.

3.2 Point Source Emissions to Land

Monitoring of point source emissions to land relates to the discharge from the wastewater treatment plant
(WWTP) near the accommodation village, which is irrigated onto a fenced sprayfield area near the WWTP.
The sections below provide a summary of monitoring undertaken and results.

3.2.1 Summary of Monitoring Undertaken During the Reporting Period

A daily log sheet for the WWTP was completed and includes checks for any alarms, leaks, overflow, other
unusual occurrences and the cumulative flow meter reading.

The log sheet is also used to record weekly on-site monitoring of the WWTP which measures diluted settled
sludge volume (%), residual chlorine (mg/L), turbidity (cm), dissolved oxygen (%sat), biochemical oxygen
demand (BOD) (mg/L), calibration of the BOD meter, comments about the addition of chlorine to the
wastewater treatment plant and whether any pooling was observed in the irrigation spray field. The WWTP
monitoring procedure, including calibration procedure for the BOD test instrument is provided in Appendix
B.

Samples from the WWTP were collected quarterly and sent to a laboratory for analysis of total phosphorus
(TP), total nitrogen (TN), total suspended solids (TSS).

3.2.2  Wastewater Quality

Results of laboratory and in situ analysis of water quality from the WWTP are presented in Table 3.1 and
Table 3.2. Copies of the laboratory reports are available upon request. There are no limits or criteria
specified for WWTP effluent parameters in the prescribed premises licence. The wastewater is discharged
to an irrigation area, and inspections of the irrigation area did not detect any significant pooling or
discharge of treated wastewater outside of the irrigation area. The range of TSS and total phosphorus
concentrations were more stable compared to the previous two reporting periods. Total nitrogen was
similar to previous reporting periods.

Table 3.1 Results from Analysis of Water Quality of WWTP

Parameter November 2020 February 2021 May 2021 August 2021
mg/L
6.5 12 6.2 8.9
Windimurra Vanadium Project Environmental Monitoring
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Parameter ‘ Units ‘ November 2020 ‘ February 2021 ‘ May 2021 ‘ August 2021

TN

Table 3.2 Results from On-Site Analysis for Water Quality of WWTP

Parameter ‘ Units | October 2020 ‘ February 2021 ‘ May 2021 ‘ August 2021

BOD 8.01 5.47
mg/L
Residual Chlorine 20 20 20 20

6.16 6.91

3.2.3 Wastewater Volume

The volume of wastewater discharged from 1 October 2020 to 30 September 2021 was 161.5 m3.

3.3 Ambient Groundwater Quality

Monitoring of ambient groundwater quality requires collection of samples from the “waste stream bores”
located around the plant, tailings storage facilities and barren liquor ponds. The sections below provide a
summary of monitoring undertaken and results.

3.3.1 Summary of Monitoring Undertaken During the Reporting Period

Quarterly sampling and analysis of ambient groundwater was undertaken throughout the reporting period.
Samples and field data were collected by AVPL site-based personnel. Samples were collected in accordance
with the Sampling Analysis Quality Plan (SAQP) (Umwelt (Australia) Pty Limited, 2017) for the Project, which
is aligned with the appropriate Australian Standards.

The locations of the waste stream (ambient groundwater) monitoring bores are shown in Figure 3.1.

The mining facilities that are monitored and the monitoring bores relevant to each facility are summarised
in Table 3.3.

Table 3.3 Monitored Mining Facilities and Current Waste Stream Monitoring Bores

Site Facility Facility Acronym Waste Stream Monitoring Bores

Barren liquor pond 1 (out of service) BLP1 EPMB1-5

Barren I.|quor pond 2 (constructed and in care BLP2 EPIMBL-5

and maintenance)

Calfme tailings storage facility (in care and CTSE CTMB1-4

maintenance)

Non-ma'gnetlc tailings storage facility (in care NMTSE TSMB1, 5,7, 8 and 9, GATB4
and maintenance)

Plant area (in care and maintenance) - PSMB1, 4,7, 8

All samples were analysed by SGS Australia’s Perth facility, a NATA accredited laboratory, for the analytes
listed in table 3.4.1 of the licence. As permitted by the licence, pH was measured in-field. ChemCentre was
used to measure oxalate concentrations as SGS Laboratories do not provide this service. ChemCentre is a
reputable laboratory with appropriate quality control measures and demonstrated competency in the

Windimurra Vanadium Project Environmental Monitoring
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analysis of soluble oxalate as required by condition 3.4.1 of the licence. We are not aware of any
laboratories in Australia that are NATA-accredited for analysis of oxalate.

Windimurra Vanadium Project Environmental Monitoring
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Tables summarising all water quality monitoring results for the reporting period are provided in
Appendix C. Copies of the laboratory reports are available upon request.

A summary of water quality recorded in the waste stream bores during the reporting period and how the
results compare to relevant trigger levels is provided below in Table 3.4. No limits are specified for
groundwater quality in the DWER Licence. The table includes all water quality parameters specified in the
DWER Licence, as well as additional parameters that are included in the SAQP (Umwelt (Australia) Pty

Limited, 2017) for the Project. One objective of the SAQP is to undertake additional targeted groundwater

quality monitoring for areas and contaminants of concern.

Table 3.4 Summary of Waste Stream Bore Water Quality Monitoring Results for the Reporting Period

Parameter

Summary of Results

Waste Stream Bores: Dissolved
ranged from <0.005 — 0.05 mg/L

Average: 0.010 mg/L

CTSF leachate: <0.5 — 1 mg/L
BLP1 liquor: 12 — 150 mg/L
BLP2 ligquor: 0.95 — 2.20 mg/L

Comparison to Trigger Levels, Trends and Implications

All waste stream bore results below stock drinking
water trigger level (5 mg/L).

At most sites, the dissolved aluminium remains below
the limit of detection.

Waste Stream Bores: Dissolved
ranged from 94 — 410 mg/L

Average: 237 mg/L

CTSF leachate:
<5-5,200 mg/L

BLP1 liquor: <5 - 42 mg/L
BLP2 liquor: <5 - 150

All waste stream bore results were below the trigger
level which, in the absence of a trigger level for
bicarbonate in the stock water guidelines, is the
maximum background concentration in station wells
(600 mg/L).

Waste Stream Bores: Dissolved
ranged from 0.29 — 8.1 mg/L

Average: 1.82 mg/L

CTSF leachate: 84 — 270 mg/L
BLP1 liquor: 780— 1,700 mg/L
BLP2 liquor: 140 - 240 mg/L

Bores PSMB4 and PSMB7 exceeded the trigger level for
protection of stock drinking water (5 mg/L). These bores
are located in the south-east and north-west part of the
plant area respectively. The highest concentration was
in PSMB7.

Boron concentration in the ambient groundwater
monitoring bores remains many orders of magnitude
lower than in the waste liquids in lined facilities.

The source of boron is not expected to be the nearby
BLP1 lined waste storage facility, particularly as many
other metals that are elevated in the BLP1 liquor are not
present in the groundwater in elevated concentrations
(such as arsenic, cobalt, fluoride, manganese,
molybdenum and uranium).

Windimurra Vanadium Project
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Parameter

Summary of Results

Waste Stream Bores: Dissolved
ranged from 22 —2,500 mg/L
Average: 872 mg/L

CTSF leachate: <10 mg/L —
22 mg/L

BLP1 liquor: 60 - 74 mg/L
BLP2 liquor: 61 - 170 mg/L

umwelt

Comparison to Trigger Levels, Trends and Implications

The water quality in bores EPMB1 — EPMB4, CTMB1 —
CTMB3, TSMB8, PSMB1, PSMB4, PSMB7 and PSMB8
exceeded the guideline for stock drinking water
(1,000 mg/L) during the reporting period.

Calcium concentration fluctuated in some bores, overall
was similar to the previous 2018-19 monitoring period,
and the maximum concentration was 100mg/L lower
than during the previous reporting period.

Calcium in the waste stream bores was generally higher
than the waste liquids in lined facilities and is attributed
to saline water infiltration.

Waste Stream Bores: Dissolved
ranged from 120 — 12,000 mg/L
Average: 2,806 mg/L

CTSF leachate: 110,000 —
120,000 mg/L

BLP1 liquor: 150,000 - 160,000
mg/L (highly enriched)

BLP2 liquor: 110,000 — 170,000
mg/L

CTMB2, TSMBS8, PSMB4, PSMB7, and PSMB8 met or
exceeded the maximum historical background
concentration in station wells (4,800 mg/L) during the
reporting period. Bores EPM1 - 5, CTMB1, CTMBS3,
PSMB1, and PSMB4 exceeded the baseline
concentration in waste stream bores (1,700 mg/L).

However, chloride concentration in most bores remains
similar at the end of this reporting period compared to
2019-2020.

Chloride in the waste stream bores also remains more
than two orders of magnitude lower than samples from
waste liquids in lined facilities.

Waste Stream Bores: Dissolved
ranged from <0.001 — 0.14 mg/L

Average: 0.06 mg/L

CTSF leachate: <0.1 — 0.28mg/L
BLP1 liquor: 9 — 19 mg/L (high)
BLP2 liquor: 0.014 - 0.1

Most waste stream bore results were below the limit of
detection, and consequently all waste stream bores
were below the stock drinking water trigger level

(1 mg/L).

Chromium is elevated in BLP1 liquor; there is no
indication of elevated chromium in the monitoring
bores near BLP1.

Waste Stream Bores: Dissolved
ranged from <0.001 — 0.033 mg/L

Average: 0.005 mg/L

CTSF leachate: 0.018 — 0.12 mg/L
BLP1 liquor: 0.95 — 2.3 mg/L
BLP2 liquor: 0.025 — 0.1 mg/L

All waste stream bore results were below stock (cattle)
drinking water trigger level (1 mg/L).

Dissolved concentration in each bore was comparable
across the reporting period. Copper was below the limit
of detection in many bores.

Concentration of copper in the BLP1 waste liquid
remains slightly elevated above the stock (cattle)
drinking water trigger level.

Waste Stream Bores: Dissolved
ranged from <0.006 — 0.043 mg/L

Average: 0.012 mg/L

CTSF leachate: 0.63 — 1.8 mg/L
BLP1 liquor: 12 — 22 mg/L
BLP2: <0.5 -1 mg/L

Iron is not toxic to livestock. The only trigger value is for
non-potable groundwater use (0.3 mg/L). The trigger
value was not exceeded at any bore during the
reporting period.

Most sites had no detectable soluble iron; historical

results indicate that most iron is present in insoluble
form.

Windimurra Vanadium Project
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Parameter

Summary of Results

Waste Stream Bores: Dissolved
ranged from 13 — 5,000 mg/L
Average: 408 mg/L

CTSF leachate: <5

BLP1 liquor: 460 — 570 mg/L
BLP2 liquor: 430 - 570 mg/L

umwelt

Comparison to Trigger Levels, Trends and Implications

Magnesium concentration in waste stream bore CTMB2
was elevated above the trigger level (2,000 mg/L) for
protection of stock (cattle) drinking water) in the first
quarter of 2021 (5000 mg/L), however reduced to 1000
mg/L for the remainder of the reporting period.

Concentrations in bores EPMB1 — EPMB4, CTMB1 —
CTMB3, TSMBS8, PSMB1, PSMB4, PSMB7 and PSMBS8
were elevated above the maximum background
concentration in the station wells (420 mg/L).

Magnesium concentration in most bores was similar at
the end of the reporting period compared to 2019-2020.

Waste Stream Bores: Dissolved
ranged from <0.001 — 0.085 mg/L

Average: 0.016 mg/L

CTSF leachate: 0.071 — 0.1 mg/L
BLP1 liquor: 10 — 17 mg/L

BLP2 liquor: 8 — 31 mg/L

All waste stream bore results were below the stock
drinking water trigger level (1.0 mg/L).

Nickel concentration in most bores was similar at the
end of this reporting period compared to same period in
2019-2020.

Nickel is elevated in BLP1 and BLP2 liquor; there is no
indication of high concentrations of nickel in the
monitoring bores near BLP1 or BLP2.

Waste Stream Bores: All below
limit of detection (<0.1 mg/L)

CTSF leachate: 26 -200 mg/L
BLP1 liquor: 2,200 — 4,000 mg/L
BLP2 liquor: <5 - 10 mg/L

No soluble oxalate was detected in groundwater,
despite soluble oxalate at high concentration in CTSF
leachate and BLP1 liquor. The limit of detection in
groundwater was 0.1 mg/L.

Waste Stream Bores: Ranged
from 6.49 — 9.47

Average: 7.56 mg/L

CTSF leachate and BLP1 liquor:
not tested as interferes with
accuracy of pH meter

No trigger level specified.

All bores experienced an average pH during the third
sampling period of approximately 1 unit greater than
the long-term average. As the increase was across all
bores, the error is likely to be related to a calibration
issue. The pH across all bores returned to near the long-
term average during the final sampling period.

Waste Stream Bores: Ranged
from 3.3 - 57 mg/L

Average: 11.25 mg/L
CTSF leachate: 140 — 610 mg/L

BLP1 liquor: 1,200 — 1,800 mg/L
(enriched)

BLP2 liquor: 860 - 1900 mg/L

No trigger in relevant guidelines. All waste stream bores
remain below the maximum background concentration
in station wells (130 mg/L).

Potassium concentration at CTMB2 and TSMB8 were
elevated compared to other bores and compared to
maximum baseline concentration in waste stream
monitoring bores. CTMB2 experienced higher potassium
concentrations compared to the previous reporting
period otherwise no significant changes occurred
overall.

Potassium in ambient groundwater monitoring bores is
one to two orders less than the waste liquids in lined
facilities.

Windimurra Vanadium Project
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Parameter Summary of Results

Waste Stream Bores: Dissolved
ranged from 0.001 — 0.22 mg/L
Average: 0.032 mg/L

CTSF leachate: 0.4 — 2 mg/L
BLP1 liquor: 12 — 19 mg/L
BLP2 liquor: 3 — 6 mg/L

umwelt

Comparison to Trigger Levels, Trends and Implications

Bores EPMB1 — EPMB4, CTMB1 - CTMB2, PSMB1,
PSMB4, PSMB7 and PSMB8 exceeded the trigger level
for stock drinking water (0.02 mg/L), with the highest
concentration recorded at EPMB1 (0.220 mg/L).

Bores with elevated concentrations of selenium also had
elevated concentrations of salts, suggesting that
selenium may originate from the same source (thought
to be saline groundwater from the borefields used in
crushing and beneficiation). Selenium has not previously
been analysed in saline groundwater from the deep
palaeochannel aquifer.

Concentration of selenium in the waste stream bores is

one to four orders of magnitude lower than the waste
liquid in lined facilities.

Waste Stream Bores: Ranged
from 84 — 5,300 mg/L

Average: 804.5 mg/L

CTSF leachate: 91,000 —
140,000 mg/L

BLP1 liquor: 40,000 —
59,000 mg/L

BLP2 liquor: 56,000 — 71,000
mg/L

Waste stream bores PSMB4 and PSMB7 equalled or
exceeded the maximum background concentration of
sodium in station wells (2,400 mg/L). Additionally,
EPMBS5, CTMB1, CTMB2, TSMB8 and PSMB4 had sodium
concentration equal to or above the maximum baseline
concentration in waste stream bores (950 mg/L). These
bores have all exceeded the maximum baseline
concentration in previous years. There are no applicable
trigger levels for sodium related to the protection of
stock water.

Concentration of sodium in ambient groundwater
monitoring bores was one to three orders of magnitude
lower than waste liquids in lined facilities.

Waste Stream Bores: 14 —
3,200 mg/L

Average: 1,072 mg/L

CTSF leachate: 33,000 —
58,000 mg/L

BLP1 liquor: 88,000 —
110,000 mg/L

BLP2 liquor: 86,000 — 96,000
mg/L

EPMB1 - EPMB5, CTMB1, CTMB2, TSMBS8, PSMB4,
PSMB7 and PSMBS8 exceeded the trigger level for stock
drinking water during the reporting period (1,000 mg/L).
The concentration of sulphate in all bores for this
reporting period is comparable to the previous reporting
period.

Stock can adapt to concentrations up to 2,000 mg/L.
EPMB5, TSMBS8, PSMB4, and PSMB7 also exceeded this
concentration.

Waste Stream Bores: Ranged
from 430 — 14,000 mg/L

Average: 6,423 mg/L

CTSF leachate: 320,000 —
480,000 mg/L

BLP1 liquor: 200,000 —
250,000 mg/L

BLP2 liquor: 190,000 — 300,000
mg/L

EPMB1 - EPMB5, CTMB1 — CTMB3, TSMBS8, PSMB1,
PSMB4, PSMB7 and PSMBS8 exceeded the trigger level
for stock drinking water (cattle and horses) during the
reporting period (5,000 mg/L). Sheep may tolerate up to
10,000 mg/L, which was also exceeded in most of these
bores.

TDS has been gradually declining in most bores since a
peak when monitoring recommenced in 2016.

TDS in ambient groundwater monitoring bores was one
to three orders of magnitude lower than waste liquids in
lined facilities.

Windimurra Vanadium Project
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Environmental Monitoring

14



Parameter

Windimurra Vanadium Project
6152_R69_DWER AER 2020-2021_v1

Summary of Results

Waste Stream Bores: Dissolved
ranged from 0.005 — 57 mg/L
Average: 2.08 mg/L

CTSF leachate:23,000 —
61,000 mg/L

BLP1 liquor: 670 — 1,400 mg/L
BLP2 liquor: 5 -9 mg/L

umwelt

Comparison to Trigger Levels, Trends and Implications

The threshold for protection of stygofauna (1.87 mg/L)
was exceeded in all quarters during the reporting period
at PSMB1 (39 — 57 mg/L). Habitat for stygofauna is not
present near this bore; this limit is used as stygofauna
habitat is present in other parts of the site.

Whilst the concentration of vanadium in PSMB1 remains
3-5 orders of magnitude lower than in the waste liquids,
it continues to be elevated and action is required.

Waste Stream Bores: Dissolved
ranged from
<0.005 -0.087 mg/L

Average: 0.02 mg/L

CTSF leachate: <0.5— 0.57 mg/L
BLP1 liquor: 9— 18 mg/L

BLP2 liquor: 44 — 82 mg/L

Waste Stream Bores: Dissolved
ranged from
<0.001 - 0.01 mg/L

Average: 0.002 mg/L

CTSF leachate: 8 — 23 mg/L
BLP1 liquor: 0.07 — 0.21 mg/L
BLP2 liquor: 0.35 — 0.47 mg/L

All waste stream bore results were below the stock
drinking water trigger level (20 mg/L). Many waste
stream bores were below the limit of detection
(<0.005 mg/L).

Concentration of zinc in ambient groundwater
monitoring bores was many orders of magnitude lower
than waste liquids in lined facilities.

Arsenic concentrations in waste stream bores remained
below the trigger level for protection of stock drinking
water (0.5 mg/L).

Concentration was relatively consistent in each bore
over the four monitoring events. Concentration of
arsenic remains high CTSF leachate and is therefore
sampled as part of the SAQP for the Project.

There continues to be no evidence of groundwater
contamination from arsenic.

Waste Stream Bores: Dissolved
ranged from
<0.001 -0.012 mg/L

Average: 0.006 mg/L

CTSF leachate: <0.1 — 0.2 mg/L
BLP1 liquor: 7 — 11 mg/L

BLP2 liquor: 19 — 34 mg/L

No waste stream bores exceeded the trigger level for
stock drinking water (1 mg/L).

Concentration was below the limit of detection for most
waste stream bores for the four monitoring events.
Concentration of cobalt remains high in BLP1 and BLP2

liguor and is therefore sampled as part of the SAQP for
the Project.

There continues to be no evidence of groundwater
contamination from cobalt.

Waste Stream Bores: Ranged
from <0.1 - 0.6 mg/L

Average: 0.28 mg/L

CTSF leachate: 38 — 110 mg/L
BLP1 liquor: 27 — 33 mg/L
BLP2 liquor: 5 - 5.4 mg/L

All waste stream bores remained below the trigger level
for stock drinking water (2 mg/L).

Concentration of fluoride remains high in BLP1 and BLP2
liquor and CTSF leachate and is therefore sampled as
part of the SAQP for the Project.

There continues to be no evidence of groundwater
contamination from fluoride.

Environmental Monitoring
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Parameter

Summary of Results

Waste Stream Bores: Dissolved
ranged from <0.001 - 0.11 mg/L
Average: 0.019 mg/L

CTSF leachate: <0.1 - 0.13 mg/L
BLP1 liquor: 27 — 38 mg/L

BLP2 liquor: 19 — 23 mg/L

umwelt

Comparison to Trigger Levels, Trends and Implications

No waste stream bores exceeded the trigger level for
non-potable groundwater use (5 mg/L).

Similar to last reporting period, the concentration was
variable at individual bores for the four monitoring
events.

Concentration of manganese remains high in BLP1 and
BLP2 liquor and is therefore sampled as part of the
SAQP for the Project.

There is no evidence of groundwater contamination
from manganese.

Waste Stream Bores: Dissolved
ranged from
<0.001-0.19 mg/L

Average: 0.017 mg/L

CTSF leachate: 30 — 66 mg/L
BLP1 liquor: 0.650 — 1.2 mg/L
BLP2 liquor: <0.1 —0.25 mg/L

Bore PSMB1 exceeded the trigger level (0.15 mg/L) for
stock drinking water on one occasion during the
reporting period (0.19 mg/L). Molybdenum
concentration at PSMB1 was more stable during the
reporting period compared to 2019-2020 but exceeded
the trigger level during the final two quarters.
Inconsistent exceedance of triggers levels is not
considered an indication of groundwater contamination,
although ongoing monitoring and review is warranted.

Concentration of molybdenum remains elevated in BLP1
and BLP2 liquor and CTSF leachate and is therefore
sampled as part of the SAQP for the Project.

There is no evidence of groundwater contamination
from molybdenum.

Waste Stream Bores: Dissolved
ranged from <0.001 —
0.037 mg/L.

Average: 0.009 mg/L

CTSF leachate: 0.43 — 1.5 mg/L
BLP1 liquor: 0.56 — 1 mg/L
BLP2 liquor: 0.005 — 0.1mg/L

Bores EPMB5 and EP2MBS5 exceeded the trigger level
(0.017 mg/L) for drinking water (human health). While
groundwater from the mine area is not used for drinking
water, there is a risk of exposure via accidental intake
(for example, when undertaking monitoring).
Appropriate PPE and controls are specified in the
groundwater monitoring procedure to manage this risk.

Similar to last reporting period, bores SD1 and SD2 also
exceeded the trigger level for drinking water. These
bores are reference bores in the borefields and are not
impacted by mining activities, indicating that there may
be naturally occurring high concentrations of uranium in
the groundwater. Groundwater from the borefields is
treated through a reverse osmosis plant before being
used for potable water at the mine. N.b. concentration
measured from the Mess Tap was <0.001 mg/L
throughout the monitoring period.

Concentration of uranium remains elevated in BLP1

liguor and CTSF leachate and is therefore sampled as
part of the SAQP for the Project.

3.33

Summary of Groundwater Quality Monitoring Outcomes

The concentrations recorded for most parameters in the groundwater have been relatively stable during
the previous four years of monitoring.

Windimurra Vanadium Project
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One bore (CTMB2) exceeded the trigger level for magnesium concentration during the first quarter of 2021,
but all other bores returned similar concentration ranges as the 2019-2020 reporting period.

The effectiveness of lined waste storage facilities is confirmed by parameters that are present in waste
liquids at high concentrations (more than one order of magnitude greater than the relevant trigger level)
but have no evidence of contamination in the groundwater. These parameters are:

e DWER-prescribed parameters: Aluminium, bicarbonate, chromium, copper, iron, nickel, oxalate,
potassium, and zinc.

e SAQP monitoring parameters: Arsenic, cobalt, fluoride, manganese. These parameters are included
in the SAQP for ongoing monitoring to detect any possible future contamination.

In contrast, calcium is a parameter that is present at elevated levels (above the relevant trigger level) in the
groundwater but has relatively low concentrations in waste liquids, demonstrating that the source of
calcium is not the waste liquids.

Parameters detected from groundwater sampling that are present in waste liquids in high concentrations
(one or more orders of magnitude higher than the relevant trigger levels) are: salts (TDS, chloride, sodium,
and sulphate), boron, molybdenum, selenium, vanadium, and uranium. The metals boron and uranium
were elevated in one to two bores each but not in any of the same bores. Salts and selenium were elevated
in monitoring bores surrounding BLP1, CTSF and some plant site bores, while vanadium and molybdenum
are elevated at a single bore (PSMB1) near the plant site. Further information about each of these
parameters is described below. Ongoing sampling and analysis of these parameters will continue to be
undertaken as per the prescribed premises licence and the SAQP, which will detect any further changes.

Vanadium concentrations measured at PSMB1 remain consistently elevated above the threshold for
protection of stygofauna during the 2020-2021 reporting period (1.87 mg/L!) and exceeded the maximum
level observed over the past four years during the final quarter of this reporting period by 23%. Although
there is no stygofauna habitat in this location, this is the most applicable trigger threshold as there is
stygofauna habitat present elsewhere within the site. PSMB1 is located adjacent to the kiln within the
processing plant area and the contamination source is understood to be soluble vanadium contained in
particulate emissions generated by previous processing activities. Following the 2019-2020 reporting
period, AVPL proposed to prevent spreading of the contaminated water from this location into surrounding
areas by installing a solar-powered pump at the location and pumping the contaminated groundwater into
the lined leachate pond adjacent to the existing calcine tailings storage facility. Planning for this activity is
currently being undertaken to better understand its feasibility.

Salt concentrations (TDS, Chloride, sodium, and sulphate), while elevated above trigger thresholds at some
sample sites, remain within similar ranges as the previous four years. The averages of concentrations across
plant bore sites for the current reporting period is also lower than the past four years for all salts, except
TDS which experienced a slightly lower average in 2017-2018. Those bore sites with elevated salt
concentrations remain one to three orders of magnitude lower than levels measured in the waste liquid
storage facilities with concentrations highest at PSMB7 located on the southern perimeter of the calcine
tailing’s storage facility.

Elevated selenium concentrations ranged from one to two magnitudes higher than the relevant trigger
level with the highest concentrations recorded at EPMB1. During the final quarter, this bore site returned

! Lcso for the amphipod crustacean Hyalella azteca (occurring in freshwater sediment, closest data comparable to stygofauna) was
determined as 1.87 mg/L in sediment pore water, with no significant sub-lethal effects identified (Bennett, 2016).

Windimurra Vanadium Project Environmental Monitoring
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concentrations twice as high as the maximum recorded in the previous four years but average
concentrations across all plant bore sites remain comparatively similar. EPMB1 is located on the northeast

side of barren liquor pond 2 and the selenium concentrations recorded also remain one to two magnitudes
lower than samples from the waste storage facilities.

3.34 Groundwater Levels

Standing water level (SWL) monitoring results are tabulated in Appendix D. Standing water level ranged
from 424 mAHD (EPMB2) to 440 mAHD (TSMB7). There has been little variation in standing water level for
the waste stream monitoring bores during the reporting period and when compared to the previous
reporting period.

3.4 Updates Relating to Contaminated Sites Investigation Work

Contaminated sites investigation work during the reporting period has been limited to the completion and
submission of compulsory regulatory reporting. This is largely due to limited site resources whilst the site
continues to be in care and maintenance.

3.5 Groundwater Monitoring Summary 2020

The Groundwater Monitoring Summary, Windimurra Vanadium Project Jan 2020 — Dec 2020 (Umwelt,
2020) required by the Project’s groundwater abstraction licences (GWL161706(4) and GWL161714(4)) and
the Groundwater Licence Operating Strategy (Midwest Vanadium Pty Ltd, 2013) was submitted as required
to DWER in March 2021. The report contains a summary of the Project groundwater abstraction and
monitoring data for borefield monitoring bores and station wells for the 2020 calendar year.

The report concluded that groundwater monitoring results collected throughout the reporting period do
not indicate that water abstraction has impacted groundwater quantity or quality.

High salinity (EC and TDS) was recorded at Brailia Well and Sandie Well during the reporting period and is
consistent with historical monitoring results for these areas. The absence of high salinity results in the other
bores accessing the shallow alluvial aquifer implies that this salinity is not due to mining activities. Water
guality monitoring of the deep monitoring bores continues to demonstrate that groundwater in the deep
palaeochannel aquifer is highly saline.

As per the recommendations of this report, flow meters on any production bores to be used during the
current reporting period will be calibrated and replaced (with prior DWER authorisation) as required, and a
new baseline environmental monitoring program to measure SWL and water quality using available bores
will be undertaken throughout the borefields prior to any construction activities associated with the
recommencement of operations. A review of the annual groundwater sampling plan has already been
completed to ensure all requirements of Groundwater Licence Operating Strategy are accurately recorded
to prevent omission of sampling during future reporting periods.

Windimurra Vanadium Project Environmental Monitoring
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4.0 Conclusion

A high level of environmental compliance has been demonstrated at the Windimurra Vanadium Project
during the reporting period. One environmental incident resulting in no environmental impacts to the
receiving environment, no environmental or community complaints, and two minor non-compliances
against licence L8314/2008/3 were recorded from 1 October 2020 to 30 September 2021.

The monitoring results for this reporting period show groundwater quality and wastewater treatment plant
discharge quality remains generally stable. Analytes that exceeded trigger levels in groundwater have
highest concentrations near the plant area and are also elevated near the CTSF and BLP1. The plant area is
thought to be the source of these analytes. The elevated vanadium concentrations recorded at PSMB1 over
the past five years is intended to be addressed through the installation of a solar-powered pump at this
location and pumping the contaminated groundwater to the lined leachate pond adjacent to the existing
calcine tailings storage facility. Planning for this activity is currently being undertaken.

Remaining analytes found at high concentrations in CTSF leachate, BLP1 liquor and BLP2 liquor are in low
concentrations in samples from the surrounding waste stream bores. This indicates that CTSF, BLP1 and
BLP2 waste facilities are successfully containing waste liquids and no contamination of the surrounding
groundwater aquifers is occurring.

There also remains little variation in standing water level for the waste stream monitoring bores during the
reporting period and when compared to the previous reporting period.

A groundwater monitoring summary for the period of January 2020 - December 2020 was provided to
DWER in March of 2021 and indicates that water abstraction had no impact on groundwater quantity or
quality during this time. Future activities during the 2021-2022 reporting period will be focused on
continuing collection of quality groundwater monitoring data, management of vanadium in groundwater at
PSMB1, and seeking approval for the processing of petcoke cinder rather than vanadium ore.

Windimurra Vanadium Project Conclusion
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Chem Centre Chem Centre Chem Centre Chem Centre

Threshold/Trigger Level Oxalate

mg/L

EPMB1 <0.1 <0.1 <0.1 <0.1
EPMB2 <0.1 <0.1 <0.1 <0.1
EPMB3 <0.1 <0.1 <0.1 <0.1
EPMB4 <0.1 <0.1 <0.1 <0.1
EPMB5 <0.1 <0.1 <0.1 <0.1
EP2MB1 <0.1 <0.1
EP2MB2 <0.1 <0.1 <0.1
EP2MB3 <0.1 <0.1 <0.1
EP2MB4 <0.1 <0.1 <0.1
EP2MB5 <0.1 0.20 <0.1
CTMB1 <0.1 <0.1 <0.1 <0.1
CTMB2 <0.1 <0.1 <0.1 <0.1
CTmMB3 <0.1 <0.1 <0.1 <0.1
CTMB4 <0.1 <0.1 <0.1 <0.1
TSMB1 <0.1 <0.1 <0.1 <0.1
TSMB5 <0.1 <0.1 <0.1 <0.1
TSMB6
TSMB7 <0.1 <0.1 <0.1 <0.1
TSMB8 <0.1 <0.1 <0.1 <0.1
TSMB9 <0.1 <0.1 <0.1 <0.1
PSMB4 <0.1
GATB4 <0.1 <0.1 <0.1 <0.1
Waste liquids BLP1 liquor 4,000 3,900 2,200.00
BLP2 liquor s <10 <10
CTSF leachate pond 200.00 100.00 26.00




Threshold/Trigger Level
None

LEGEND:
Exceeds trigger level

Not monitored / dry
Data removed - outlier
pH varies by >1

pH varies by >0.5

Previous name until 2008/2009 PS1
Previous name until 2008/2009 PS4
Previous name until 2008/2009 PS7
Previous name until 2008/2009 PS8
TSMB13

Borefields

EPMB1
EPMB2
EPMB3
EPMB4
EPMB5
EP2MB1
EP2MB2
EP2MB3
EP2MB4
EP2MB5
CTMB1
CTMB2
CTMB3
CTMB4
TSMB1
TSMB5
TSMB7
TSMBS8
TSMB9
PSMB1
PSMB4
PSMB7
PSMB8
GATB4
SD1
SD2

7.05
7.11
6.89
7.23

7.62
7.55
7.60
7.01
7.37
7.05
7.24
7.24
7.82
7.47
7.32
7.20
7.46
6.93
7.13
7.05
7.26
7.39
7.68
7.72

6,94
6.93
7.19
6.56

7.19
7.50
6.91
7.27
7.35
7.24
8.02
7.51
8.00
7.86
71>
7.60
8.24
7.43
7.06
6.83
7.25
7.71
6.68
6.70

8.45
7.91
8.51
8.21
9.22
8.92
8.70
8.62
9.00
8.53
8.66
9.01
8.75
9.47
628
8.44
8.00
8.74
7.43
8.00
7.91
8.67
8.77
8.46
8.43

6.49
6.63
6.68
6.83
7.30
7.69
7.49
7.29
7.73
6.87
6.49
6.60
6.82
7.36
7.38
6.92
6.61
6.94
6.69

6.64
7.04
7.20
7.13
7.04
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Threshold/Trigger Level
130

LEGEND:
Exceeds trigger level

Not monitored / dry
Data removed - outlier
Exceeds secondary level:
22.000

Previous name until 2008/2009 PS1
Previous name until 2008/2009 PS4
Previous name until 2008/2009 PS7
Previous name until 2008/2009 PS8
TSMB13

Borefields

Waste liquids

Potassium (K)
(mg/L)

EPMB1 9.00
EPMB2 7.90
EPMB3 9.40
EPMB4 7.70
EPMBS 12.00
EP2MB1

EP2MB2 8.50
EP2MB3 4.60
EP2MB4 7.00
EP2MB5 3.90
CTMB1 8.20
CTMB2 6.40
CTmMB3 7.30
CTMB4 4.50
TSMB1 3.30
TSMB5 7.40
TSMB7 18.00
TSMB8 54.00
TSMB9 16.00
PSMB1 6.90
PSMB4 19.00
PSMB7 13.00
PSMB8 12.00
GATB4 16.00
sD1 55.00
SD2 50.00
BLP1 liquor 1800.00
BLP2 liquor 1900.00
CTSF leachate 610.00

WVP_Waste Stream Bores_SWL and Groundwater Quality_Monitoring Platform_UMWELT_V4.4_APPENDIX C.xlsx

7.50
9.30
7.40
11.00

8.40
4.10
6.90
4.00
7.80
29.00
6.90
4.40
3.30
7.50
19.00
53.00
17.00
6.70

13.00
12.00
16.00
56.00
51.00
1700.00
1400.00
330.00

7.60
9.10
7.70
12.00
5.10
8.00
4.20
7.10
4.70
8.00
5.90
7.10
4.30
3.30
7.50
19.00
53.00
17.00
7.00
13.00
14.00
12.00
16.00
55.00
50.00
1200.00
860.00
140.00

7.90
9.20
8.00
11.00
4.90
7.80
4.10
6.70
4.20
8.00
5.70
7.10
4.30
3.40
7.40
18.00
57.00
16.00
7.60

14.00
11.00
16.00
52.00
50.00



Dissolved, field Di: field Dissolved, field Di field
filter filter filter filter

Threshold/Trigger Level Selenium (Se,
0.02 [ (mg) |

EPMB1
LEGEND: EPMB2
Exceeds trigger level EPMB3 0.046 0.045 0.053 0.065
EPMB4 0.067 0.066 0.100 0.160
Not monitored / dry EPMB5 0.015 0.017 0.012 0.013
Data removed - outlier EP2MB1 0.003 0.003

EP2MB2 <0001 0.001 [ <0.001| 0.001
EP2MB3 0.004 0.003 0.004 0.003
EP2MB4 0.004 0.004 0.003 0.005
Greater than previous qtr by >1 Std Dev EP2MB5 0.003 0.002 0.002 0.003
CTMB1 0.034 0.032 0.029 0.043
CTMB2 0.021 0.021 0.019 0.027
CTMB3 0.011 0.010 0.014 0.015
CTMB4 0.008 0.010 0.008 0.007
TSMB1 | <0001 <0001 <0001 <0001
TSMBS | <0001 <0001 <0001 <0.001
TSMB7 0.004 0.005 0.005 0.006
TSMB8 0.018 0.019 0.018 0.015
TSMB9 0.003 0.003 0.002 0.003
Previous name until 2008/2009 PS1 PSMB1 0.031 0.027 0.029 0.039
Previous name until 2008/2009 PS4 PSMB4 0.066 0.059
Previous name u| 008/2009 PS7 PSMB7 0.025 0.030 0.027 0.038
Previous name until 2008/2009 PS8 PSMB8 0.014 0.020 0.022 0.019
TSMB13 GATB4 0.003 0.003 0.004 0.003
Borefields SD1 0.010 0.008 0.007 0.009
SD2 0.009 0.008 0.008 0.007
Waste liquids BLP1 liquor 17 19 13
BLP2 liquor 6 3 4
CTSF leachate 2 1 0.40
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Threshold/Trigger Level Sodium (Na)
2400 (mg/L)

LEGEND:
Exceeds trigger level 710 680 640 660

350 360 350 370
Not monitored / dry 1,900 1,800 1,900 1,900
Data removed - outlier 230 250
Exceeds secondary level: 270 270 260 290
950.0 250 250 250 270
240 240 240 240
270 290 280 260
CTMB1 1,200 1,200 1,200 1,200
CTMB2 490 2,400 460 480
CTMB3 390 380 370 400
CTMB4 200 210 200 220
TSMB1 90 84 91 93
TSMBS 99 97 100 110
TSMB7 430 450 440 470
TSMB8 2,200 2,100 2,100 2,200
TSMB9 320 330 320 340
Previous name until 2008/2009 PS1 PSMB1 250 250 250 300
Previous name until 2008/2009 PS4 PSMB4 2,800 2,100
Previous name until 2008/2009 PS7 PSMB7 4,600 4,700 4,900 5,300
Previous name until 2008/2009 PS8 PSMB8 910 910 920 880
TSMB13 GATB4 250 260 240 250
Borefields SD1 930 930 940 990
SD2 780 790 790 830
Waste liquids BLP1 liquor 55,000 59,000 40,000
BLP2 liquor 56,000 58,000 71,000
CTSF leachate 140,000 130,000 91,000
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Threshold/Trigger Level Sulphate (SO4)
1000 (ma/L)

LEGEND:
Exceeds trigger level 1,600 1,700 1,600 1,600

1,600 1,600 1,600 1,600
Not monitored / dry 2,900 3,000 2,800 2,800
Data removed - outlier 120 120
Exceeds secondary level: 200 200 200 200
480.000 120 120 110 110
230 240 230 230
270 280 280 250
CTMB1 2,000 1,700 1,900 2,000
CTMB2 1,500 1,600 1,500 1,400
CTMB3 990 890 1,000 950
CTMB4 420 430 410 400
TSMB1 14 14 14 14
TSMBS 22 22 22 22
TSMB7 220 240 240 240
TSMB8 2,300 1,900 2,300 2,200
TSMB9 100 110 110 110
Previous name until 2008/2009 PS1 PSMB1 980 1,000 930 1,000
Previous name until 2008/2009 PS4 PSMB4 2,100 1,800
Previous name until 2008/2009 PS7 PSMB7 3,000 3,200 3,100 2,900
Previous name until 2008/2009 PS8 PSMB8 1,600 1,700 1,600 1,600
TSMB13 GATB4 99 97 92 94
Borefields SD1 550 500 580 590
SD2 450 470 490 480
Waste liquids BLP1 liquor 110,000 96,000 88,000
BLP2 liquor 96,000 95,000 86,000
CTSF leachate 33,000 58,000 36,000
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Threshold/Trigger Level Lab TDS
5,000 (mg/L)

EPMB1 9,800 8,900 9,300 10,000
LEGEND: EPMB2 9,400 9,200 8,400 9,300
Exceeds trigger level EPMB3 9,700 9,400 8,600 9,100
EPMB4 10,000 9,800 9,500 11,000
Not monitored / dry EPMBS 10,000 9,300 9,900 9,600
Data removed - outlier EP2MB1 1,200 1,200
EP2MB2 1,100 1,100 1,100 1,000
EP2MB3 1,000 1,000 1,100 1,100
EP2MB4 1,600 1,600 1,400 1,500
EP2MB5 1,300 1,300 1,400 1,300
CTMB1 10,000 10,000 9,700 11,000
CTMB2 14,000 14,000 13,000 13,000
CTMB3 9,000 8,500 7,900 8,800
CTMB4 3,600 3,400 3,300 3,800
TSMB1 440 460 430 440
TSMBS 520 530 580 510
TSMB7 2,700 2,600 3,200 2,800
TSMB8 13,000 12,000 13,000 13,000
TSMB9 2,200 2,200 2,100 2,200
Previous name until 2008/2009 PS1 PSMB1 5,200 5,100 4,100 6,300
Previous name until 2008/2009 PS4 PSMB4 17,000 13,000
Previous name until 2008/2009 PS7 PSMB7 23,000 23,000 21,000 24,000
Previous name until 2008/2009 PS8 PSMB8 12,000 12,000 10,000 11,000
TSMB13 GATB4 1,200 1,200 1,100 1,100
Borefields SD1 3,800 4,000 4,200 4,300
SD2 3,400 3,400 3,600 3,600
Waste liquids BLP1 liquor 200,000 210,000 250,000
BLP2 liquor 190,000 220,000 300,000
CTSF leachate 460,000 480,000 320,000
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APPENDIX D

Waste Stream Bores — Standing Water Level Monitoring Results
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