THE PROPOSAL
& COMMUNITY CONSULTATION
THE PROPOSAL:
TO BACKFILL THE
WEST PIT AND
RESTORE THE AREA
FOR FARMING USE

COMMUNITY CONSULTATION

THE WEST PIT

NAGAMBIE

Nagambie Resources Limited (NRL) is proposing

to backfill an open pit and rehabilitate the area so it is
suitable for farming use. It is proposed to backfill the
pit with Potential Acid Sulfate Soil and Rock
(PASS) and cover the PASS with a 3m thick clay cap.
The cap would then be revegetated.

Nagambie Resources Limited (NRL)
is seeking to consult with the
community about the proposal.
The purpose of this consultation is
to inform the community of the
proposal’s technical aspects,
potential impacts and benefits,
whilst also providing an opportunity
for the community to provide NRL
with feedback. NRL will consider all
constructive feedback and will
endeavour to plan and conduct
operations accordingly.
NRL is required to consult with the
community as a condition of the EPA
Victoria approved Environmental
Management Plan for the
rehabilitation of the West Pit.

ABOUT
NAGAMBIE RESOURCES LIMITED:
Nagambie Resources Limited
(NRL) is an ASX listed company
operating in the gold exploration
and extractive materials industries.
Headquartered at the Nagambie
Mine, NRL currently undertakes
gold exploration activities in the
region and produces quarry
materials at the mine site in
Zanelli Road, as part of the site's
rehabilitation.
The company is owned by public
shareholders.
WE WELCOME YOUR FEEDBACK
Please contact us via:
EMAIL: info@nagambieresources.com.au
POST: PO Box 339 Nagambie VIC 3608
You are also welcome to send your
comments to EPA Victoria via
contact@epa.vic.gov.au

WHAT IS PASS?

POTENTIAL ACID SULFATE SOIL AND ROCK

EPA VICTORIA DEFINES ACID
SULFATE SOIL AND ROCK AS:

ACID SULFATE SOIL AND
ROCK MAY BE PRESENT AS:

.....any soil, sediment,
unconsolidated geological
material or disturbed
consolidated rock mass
containing elevated
concentrations of metal
sulfides which exceed criteria
for acid sulfate soils....

• Potential Acid Sulfate Soil
and Rock (PASS) – material
that contains unoxidised metal
sulfides. This only exists under
oxygen–free or waterlogged
conditions. If disturbed, it can
produce acid.

EPA Publication 655.1 – Acid Sulfate Soil and Rock

• Actual acid sulfate Soil
(AASS) – soil that has been
exposed to oxygen and water,
and is already acidic.

The metal sulfides are
principally pyrite - FeS2 and exposure of them to
oxygen and moisture can
generate sulfuric acid.
The process that generates
acid is called oxidation.

THEREFORE PASS:
• is naturally occurring material
• is NOT toxic
• is NOT contaminated
• does NOT present a risk to

the environment or human
health unless it is exposed to

to oxygen (air) and moisture

By placing the PASS underwater in
the Nagambie Mine's pit, the
PASS will not be exposed to
oxygen and therefore is prevented
from generating acid

FILLING THE PIT
FILLING THE WEST PIT

PASS WOULD BE EXCAVATED
FROM 25m BELOW MELBOURNE
AND TRUCKED TO
THE NAGAMBIE MINE.

EACH PASS LOAD
WOULD BE TIPPED
ONTO THE GROUND
WHERE IT WOULD BE
INSPECTED AND THE
pH OF THE ROCK
WOULD BE TESTED

TRUCKS WOULD ENTER
THE NAGAMBIE MINE
VIA THE WEIGHBRIDGE

DURATION
OF FILLING
LIKELY TO BE MORE
THAN 5 YEARS
PASS IS MOVED
UNDER WATER
VIA DREDGE

IF SUITABLE FOR PLACEMENT
INTO THE PIT, THE PASS
WOULD BE PICKED UP WITH
A LOADER AND SAFELY
CONVEYED INTO THE PIT

CAPPING THE PIT
CAPPING THE PIT
HEIGHT OF FILLING BELOW WATER LEVEL
The pit will be filled to a minimum level 1.0 metre below the
water level in the pit.
This will ensure the PASS is always submerged until the cap
is constructed.
CAP CONSTRUCTION
A three-metre thick cap would be constructed over the
submerged PASS material to ensure it remains in an anaerobic
(oxygen-free) state. The cap would predominantly be
comprised of compacted clay and would be similar to the
capping layer systems used to rehabilitate landfills and
manage mine tailings.
Capping materials would mostly sourced from on-site materials
including gravel screening and overburden dump materials.

INDICATIVE
CAP DESIGN
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The cap would be designed by external engineering
consultants and would be constructed under third-party
quality control supervision.
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GROUNDWATER
GROUNDWATER LEVEL

GROUNDWATER QUALITY

When the large open pits were mined, dewatering pumps were needed to keep the
local groundwater out of the pits. When mining ceased in the 1990's, the dewatering
pumps were turned off and groundwater was allowed to flow back into the pits. The
groundwater flowed until a local equilibrium was reached between the pit water level
and the groundwater level in the surround area. That is:

NRL has engaged Hydrus Consulting to conduct a hydrogeological investigation of the
groundwater. New and existing boreholes have been used to sample and monitor the quality
of the groundwater.

PIT WATER LEVEL = GROUNDWATER LEVEL IN THE SURROUNDING AREA

• The groundwater is highly saline. It is not potable and not suitable for crop irrigation.
It is unlikely to be suitable for livestock watering unless it is diluted with fresh water;

The findings of the assessment to date are:
• The direction of regional groundwater flow is from south to north.

GROUNDWATER LEVEL

• The groundwater in the pit is alkaline (pH≈ 8.5), providing a natural buffering capacity for
the addition of PASS

PIT WATER LEVEL

• The groundwater quality (including chemical composition) is currently being recorded to
allow comparisons to be made with the quality once the backfilling with PASS commences.

WEST PIT

Salinity level ≈ 11,000 µs / cm
pH ≈ 8.5
As the PASS is put underwater, it will
displace the pit water and there will
be a small and temporary rise in the
pit water level. The displaced water
in the pit will be slightly higher than
the groundwater level and will
therefore flow back through the walls
of the pit. Since the volume of water
flowing back into the groundwater
system is only a fraction of the
volume of groundwater already in
the system, there will be negligible
change to the groundwater level.
That is, the water level in the pit will
quickly return to the groundwater
level in the surrounding area.

Slight rise in
pit water level

PIT WATER LEVEL

Pit water flows back into
groundwater system until
equilibrium is restored.

• PASS material becomes a problem if it oxidises (i.e. if it is exposed to air and moisture).
The oxidation process generates an acidic liquid discharge which can be harmful to the
environment. If the acid is strong enough (i.e pH <5.5), it can also mobilise the naturally
occurring trace elements in the PASS and/or the surrounding soil or rock (such as lead, iron,
cadmium, zinc, arsenic etc) into the groundwater. In sufficient concentration, these trace
elements can also harm the environment.
• Placing PASS beneath the water will prevent it oxidising. Therefore acid will not be generated
and the pH of the pit water is not likely to fall below 5.5 pH units. As such the proposal poses
minimal risks to the groundwater quality.

GROUNDWATER LEVEL
PASS

WEST PIT

• Groundwater quality will be reported to the EPA annually. NRL will also publish recorded
groundwater quality regularly in the local printed press.

THE PROPOSAL POSES MINIMAL RISK TO GROUNDWATER
QUALITY AND AVAILABILITY (GROUNDWATER LEVEL).

GROUNDWATER RISK MANAGEMENT
PREVENTING
CONTAMINATED
SOIL BEING
PLACED IN
THE PIT

PREVENTING
ACTUAL ACID
SULFATE
SOIL (AASS)
BEING PLACED
IN THE PIT

• All loads of PASS would be visually inspected for
contamination, prior to being placed into the Pit. Any
contaminated loads or loads suspected of being
contaminated, would be rejected and reloaded onto the
delivery truck for appropriate offsite disposal;
• Loads of PASS would be randomly sampled at a
frequency of at least one load in twenty, and analysed in
an external laboratory for contaminants.
• If contaminants are detected in the PASS, water from the
pit would be sampled within a week for those
contaminants. Administrative procedures would be
enforced to prevent any more contaminated soil
from being received at the Nagambie Mine from the
offending site.

PREVENT THE
WATER LEVEL IN
THE PIT FALLING
BELOW THE TOP
OF THE PASS
MATERIAL DURING
BACKFILLING

• Every load of PASS will be pH tested in the field prior to
placement into the West Pit. If the pH is below 5.5 then
the PASS will be treated with lime until the pH is 6.5 to 7.
• Every week, the pH of the pit water will be measured
using a portable analyser.
• Every three months the pH levels of the pit water will be
measured in an external laboratory
• In the unlikely event that the pH of the West Pit water ever
falls below 6.0, agricultural lime, from a stockpile held for
the purpose, will be added to the water to provide the
additional buffering required.

• Backfilling of the Pit would cease when the PASS material is not less than 1.0 m
beneath the surface of the water.
• If for any unforeseen circumstance the groundwater level drops rapidly during
backfilling and there is a risk that PASS would become exposed to air, water
from the East Pit would be pumped into the West Pit to maintain the minimum
1.0 m depth of water over the PASS.

FACT

• Under the EPA approved Environmental Management
Plan, no ASS material is to be accepted at the Nagambie
Mine;
• The water in the Pit is significantly alkaline which
provides a natural buffer in the unlikely event ASS
material is placed in the Pit.

• During backfilling, natural groundwater levels will fluctuate.

WHAT IF
GROUNDWATER
LEVELS DROP
BELOW THE PASS
AFTER THE CAP
HAS BEEN
CONSTRUCTED?

DURING THE 13 YEAR MILLENNIUM DROUGHT
(2000 to 2013), the recorded groundwater level
near Nagambie fell by an average of less than
0.2m per year. Therefore, with a minimum depth
of 1.0m of water above the top of the PASS
material, there is conservatively a period of 5
years to construct the cap until the water level
falls below the top of the PASS

• The thickness of the cap would prevent capped PASS being exposed to oxygen if
the groundwater level dropped in the future. The clay cap would be at least 3m
thick, which significantly exceeds the recommended cap thickness of 0.2m - 0.5m
as provided in the Queensland Acid Sulfate Soil Technical Manual: Soil
Management Guidelines (Dear et al, p79). Due to the thickness of the cap, its
integrity is unlikely to be breached even if consolidation of the PASS material
occurs over time.
• The clay cap would be constructed in layers and compacted in a similar manner to
the construction of a clay cap to control gas emissions from landfills. The clay cap
will be impermeable and thus would also have an extremely low coefficient of
oxygen diffusion.
• Following capping, on-going groundwater monitoring would be undertaken. In the
highly unlikely event that a decrease in the pH of the pit water occurs, there are
proven groundwater treatment options that can be implemented to restore the pH
level before groundwater migrates off-site.

TRUCKS ON LOCAL ROADS
EXPECTED
NUMBER OF
TRUCKS
PER DAY

The expected truck movements calculated here
are ‘worst-case’ estimates. Actual truck
movements will depend principally on whether
Nagambie Resources Limited is successful in
tendering to receive the PASS material, and in
what quantity.
Based on the Environmental Effects Statement
for the Melbourne Metro Rail Project,
approximately 1.2 million tonnes of PASS
material is expected to be generated.

THE EXPECTED TRUCK MOVEMENTS ARE AS
FOLLOWS:
Expected amount of PASS generated by the
Metro Tunnel Project:
1,000,000 to 1,200,000 tonnes

Expected amount of PASS that could be received at
the Nagambie Mine per year:
100,000 to 200,00 tonnes
Expected amount of PASS that could be received at
the Nagambie Mine per day (based on the tunnel
boring machines operating 350 days per year):
286 to 572 tonnes

Expected amount of PASS generated by the
Metro Tunnel Project per annum (assuming a
5 to 6-year construction period):
200,000 tonnes

Expected number of trucks that could be received at the
Nagambie Mine per day: 8 to 15 trucks per day
(allowing an average of 38 tonnes per truck)

EXISTING ROAD NETWORK DEVELOPED BY STRATHBOGIE SHIRE COUNCIL
Existing road network developed by Strathbogie Shire Council

Transport route from Goulburn Valley Highway (Nagambie Bypass) via
O'Dwyer Road, Nagambie-Locksley Road, McDonalds Road and Zanelli Road)

Transport route from Goulburn Valley Highway (Nagambie Bypass)
via Grimwade Road, McDonalds Road and Zanelli Road)

Transport route from Goulburn Valley Highway (Nagambie Bypass) via O'Dwyer Road, Nagambie-Locksley Road, McDonalds Road
and Zanelli Road)
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IMAPACTS & BENEFITS
NOISE AND VISUAL IMPACT

NATIVE VEGETATION

Noise from operations at the West Pit are
not expected to be significant as operations
are over 1 km from Zanelli Road and the
nearest residential dwelling.

The proposal will not require
the removal of native
vegetation. However, vehicle
movements will likely occur
within the drip line of
approximately four mature
gum trees located around
the West Pit. NRL is required
to off-set these trees in
accordance with regulations.

Residents on Zanelli Road and the truck
routes to the Goulburn Valley Highway
would be consulted before night time
operations commence.

DUST
A water truck will be used to
ensure internal roads are
kept damp to minimise dust
generation. On hot days
vehicle speed restrictions
will apply.
Unloading the PASS will not
generate dust due to the
nature of the PASS material.

PROPOSAL BENEFITS
The proposal would achieve:

• Direct economic investment and job
creation (est. 10+ positions) in
Nagambie
• Income which would be used to
finance Nagambie’s gold exploration
activities, potentially resulting in
further economic stimulus through
underground gold mine development
and operation
• A superior environmental outcome as
the PASS material would be put to its
highest value reuse

SURFACE WATER
Sediment controls and stormwater
diversions would be used in operating
areas to prevent contamination of surface
waters. Drainage from operating areas
has been designed to flow into the pits.

• Preservation of diminishing landfill
space in Melbourne
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The Policy defines
‘acid sulfate soil’
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entitled ‘Acid
655
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by
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time or republished as amended from time to
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exposure of them
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2 — and
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r. Runfrom acid sulfate
impact aquatic
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communities,
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engineering
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and other
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State environmen
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IDENTIFICATION,

MANAGEMENT

AND REUSE

The Policy sets
out
disposal and reuse the requirements for managing
the
of waste acid
specifies the responsibili
sulfate soils,
ties of those involved.and
bulletin applies
This
once acid sulfate
site and becomes
soil is disturbed
on a
a
site or reuse/dispo waste intended for reuse on
that
sal offsite.
The Environmen
t Protection Act
as:
1970 defines ‘waste’
‘…any discarded,

rejected, unwanted
abandoned matter.’
surplus or

*

This replaces publication

655, issued August

1999.

Where the identificatio
n and manageme
sulfate soil and
nt of acid
rock is required
for the purposes
planning and/or
land developmen
of
according to the
t (including
Environmental
Effects
the State planning
policy framework) Act (2006) or
Coastal Acid Sulfate
, the Victorian
Practice Guidelines Soil Strategy and Victorian
Best
Coastal Acid Sulfatefor Assessing and Managing
Soils should also
be consulted.
Acid sulfate soils
and sediments
environments
may occur in
different
to those where
rocks
levels of metal
sulfides are found. with elevated
chemical and
Due
to
differences
physical properties,
identification
they have distinct in
and assessment
requirements.
reason, parts
For this
of this publication
distinguish between
soils (including
sediments) and
rocks.
purposes of the
Policy, acid sulfate However, for the
and rocks are
soils, sediments
all identified by
the term ‘acid
soil’.
sulfate

OVERVIEW
Acid sulfate soils
and rocks can
affect land use
development.
Their classificatio
and
n and manageme
needs to be considered
nt
during the planning
before land is
stage –
cleared, drained
or constructio
begin.
n works
Disturbance of
acid
adversely impact sulfate soils and rock can
land, water and
following ways:
ecosystems in
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x Environmen
tal quality — affecting
surface and groundwate
soil quality,
r quality, and
habitats.
aquatic
x Agricultura
l practices — loss
of rural productivity
loss of commercia
,
l
cost of additional and recreational fisheries,
the
lime and fertilizer
and degradation
requirements
of drainage systems.
x Engineering
and landscaping
works —– the
corrosion of concrete
transport structures and steel and the design
of
(i.e. road or rail),
embankments
buildings,
and drainage
systems to avoid
impacted areas.
x Human health
— skin and eye
irritation,
contamination
of drinking water
health and safety
and occupation
al
risks.
The potential
environmental
impact of acid
soils depends
sulfate
on a number of
factors, including
following:
the

• Statewide Waste and Resource Recovery Infrastructure Plan Victoria 2017-2046

1

• Infrastructure Sustainability Council of Australia’s IS Rating Scheme

EPA VICTORIA

EARTH RESOURCES REGULATION (DEDJTR)

STRATHBOGIE SHIRE COUNCIL

In accordance with the Industrial Waste Management
Policy (Waste Acid Sulfate Soils) a person must not
cause or permit the disposal or reuse of waste acid
sulfate soils at any premises, except where the
occupier of the premises has an environment
management plan prepared in accordance with the
Policy and approved by the EPA.

NRL holds mining license MIN5412 which allows
mining and rehabilitation works to be undertaken
within the licensed area until 2031 in accordance
with an approved Work Plan.

Under clause 63.11 of the Strathbogie Planning
Scheme, NRL has existing use rights to rehabilitate
the Nagambie Mine including the backfilling of
theWest Pit.

NRL has developed an environment management
plan for reusing PASS for filling the pit at the
Nagambie Mine. This EMP meets all therequirements
of the Policy and has been approved by EPA Victoria.

Currently NRL is preparing a Work Plan Variation in
accordance with the Mineral Resources (Sustainable
Development) Act 1990 to include the Proposal as
part of the approved works that can be carried out
on land under the mining licence.

