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Annex 1

Annex 1 — Environmental and Mitigation Measures

Exploration EIA Guidelines 17 November 2017

Table Al.1. Environmental Impacts and Mitigation Measures Required for All Exploration and Prospecting Activities

Environmental and | Potential impacts Mitigation Measures Ref.

Social Components

Stakeholders: Interference to: Consultation and liaison with landholders including | GEMP
Existing or permissible land | clear and open discussions regarding access

Landholders use (includes loss of income, | Obtain necessary agreements approvals and

Communities noise, dust, light and other authorizations

Forest emissions). Compensation program for damage

Department/MONREC | Buildings, structures,

State/Regional existing roads and roads and

Government tracks or other infrastructure.

DGSE/MONREC Aesthetic values of an area.

Damage to infrastructure and
loss of income through fire
Noncompliance with Mining
Law and Environmental
Conservation Law
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Environmental and | Potential impacts Mitigation Measures Ref.
Social Components
Flora and Fauna, Loss modification of natural | Appropriate fire control strategies GEMP
especially protected vegetation and associated Use existing roads and tracks where possible
species habitat Prevent third party excess by disguising entry and

Loss/modification of the exit point to off track exploratory areas

environment (biological, All garbage (including food waste) is to be

social and economic) removed exploration areas — reducing likelihood of

through the introduction of attracting scavenging animals

weeds and pathogens. Vehicles and equipment must be thoroughly

Degradation caused by third | cleaned prior to entry into exploration areas from

party access (includes existing roads and tracks - to prevent spread of

previously closed and weeds and soil/plant diseases

rehabilitated access roads

and tracks).
Farmland/ Landholders | Loss or damage to crops Appropriate fire control strategies GEMP

Use existing roads and tracks where possible
Vehicles must be thoroughly cleaned prior to entry
into exploration areas from existing roads and
tracks - to prevent spread of weeds and soil/plant
diseases

Adhere to agreements with Landholders
Compensation program for losses
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Environmental and | Potential impacts Mitigation Measures Ref.
Social Components
Farmland/ Landholders | Loss of livestock No pets allowed on site. GEMP
Appropriate speed limits are to be adhered to
Consultation and liaison with landholders including
clear and open discussions regarding access
Compensation program for losses
Soil and Water Bodies | Disturbance to the soil Revegetation of disturbed areas
profile and topography, and
accelerated soil erosion
caused by ground
compaction at laydown areas
and camps
Soil and water bodies | Soil and water erosion Prevent third party excess by disguising entry and | GEMP

Degradation caused by third
party access (includes
previously closed and
rehabilitated access roads
and tracks).

exit point to off track exploratory areas

Select appropriate vehicles for the activity
requirements

Use existing roads and tracks where possible
Appropriate speed limits are to be adhered to
Avoid stream crossings

Reduce or stop vehicle movements during rainy
season
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Environmental and | Potential impacts Mitigation Measures Ref.
Social Components

Soil and water bodies | Soil and water contamination | All domestic and industrial waste is disposed at GEMP
due to operation of designated disposal sites.
exploration camps. Fuel and hazardous chemicals to be stored in
Disturbance to soil profile bunded' areas
and topography, and Soil rehabilitation and revegetation of disturbed
accelerated soil erosion areas

caused by ground
compaction at laydown areas

and camps
Cultural heritage sites | Damage or disturbance to Locate all sites on a map; create a buffer zone to GEMP
cultural heritage. avoid impact
Employees, contractors, and visitors to take an
induction program on heritage protection measures.
Archaeological Sites Damage or disturbance to Locate all sites on a map; create a buffer zone to RRE
archaeological avoid impact

Implement a chance find procedure

' A bunded area is a storage site with a constructed retaining wall around storage "where potentially polluting substances are handled, processed or stored, for the
purposes of containing any unintended escape of material from that area until such time as remedial action can be taken.
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Environmental and | Potential impacts Mitigation Measures Ref.
Social Components

Communities Risks to community health Use appropriate warning signage when working in | GEMP
and safety areas accessible to the public

Avoid working in publicly accessible areas during
peak tourist times

Adopt appropriate traffic management strategies

General public, Contamination of the Use appropriate warning signage when working in | GEMP
employees, contractors | environment when exploring | areas accessible to the public
and the environment for known uranium and
thorium deposits.
Public and
employee/contractor
exposure to low level
radiation.

GEMP - Generic program for environment protection and rehabilitation—low impact mineral exploration in South
Australia; NOTICE given in accordance with section 70B (8) of the Mining Act 1971 and regulation 66 (1) of the
Mining Regulation 2011; South Australian Government Gazette 44:2774-2780 30 June 2011.
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Annex 1 — Environmental Impacts and Mitigation Measures

Table A1.2 Environmental Impacts and Mitigation Measures for Exploration Techniques

Exploration Potential impacts .
, Mitigation Measures Ref.

Techniques

1. Geological Mapping Low impact - associated with | Restrict the use of marker tape to a VEMG
markers, marker tape, and minimum. Markers should be removed from
access by vehicles along the area at the completion of the survey
pre-existing roads and tracks

2. Geochemical Sampling Low impact — soil sampling | Restrict the use of grid markers to the VEMG

either grid or irregular
associated with markers,
marker tape, and access by
vehicles along pre-existing
roads and tracks

minimum required to conduct the survey.
Sample points should be rehabilitated after
samples are taken by filling holes with soil
from the immediate area, and covering with
leaf or ground litter.

Markers should be removed from the area at
the completion of the survey

Care should be taken when accessing and
sampling a stream to minimize disturbance
to banks, riparian and aquatic vegetation,
and the stream bed
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Explo1jat10n Potential impacts Mitigation Measures Ref.
Techniques
3. Geophysical Surveys
3.1 Airborne Surveys Short disturbance due to use | Prior to the commencement of surveys, VEMG
of low flying aircraft. notice should be either in person or by way
of advertisement in the local newspaper, in
the intended area of flying.
The information provided should include
details of the proposed work program, it
timing, and likely duration.
3.2 Gravity and Magnetic The impact of such surveys is | None required. VEMG
Surveys generally negligible.
Undertaken with small readily
portable instruments. Surveys
are usually carried out by a
team of up to three persons
who take readings across a
grid.
3.3 Resistivity, Induced Excavation of small shallow | Care should be taken when laying out and VEMG

Polarization and
Electromagnetic Surveys

holes up to 500mm deep and
Im square.

Electrical hazard to people
livestock and wildlife

retrieving cables so that damage to
vegetation is kept to a minimum.

When conducting surveys involving cables
which carry high currents, require that all
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Exploration
Techniques

Potential impacts

Mitigation Measures

Ref.

reasonable measures be taken to prevent
harm to people, livestock and wildlife (e.g.,
provide warning signs near the survey area
boundaries)

3.4 Seismic surveys

Noise and ground vibration
resulting from the sub-surface
detonation of small explosive
charges.

Access

Vegetation Clearing

Require that charge sizes be kept to the
minimum necessary

Transport, handling, loading and detonation
of explosives be in accordance with the
relevant government regulations

Require that the detonation of explosive
charges, whenever reasonably possible, be
restricted to such times as will not unduly
annoy or disturb people in the area

Require that auger and detonation holes be
rehabilitated and made safe by refilling with
topsoil and subsoil as soon as practicable
after the survey is completed.

VEMG

3.5 Drilling — General

Impacts arise from drill pad
construction, access to the
drill site, sump construction,
temporary noise, and

Drill sites be confined to the smallest area in
which it is reasonably practicable to conduct
operations.

Topsoil is to be removed during drill pad

VEMG

52




Annex 1

Exploration EIA Guidelines

31 January 2018

Exploration
Techniques

Potential impacts

Mitigation Measures

Ref.

intersection of groundwater.
Loss/modification of natural
vegetation and associated
animal habitats through the
clearance of vegetation
Entrapment of fauna through
open drill holes and
excavations.

Soil/vegetation contamination
(e.g. hydrocarbons, rubbish,
drill samples/cuttings,
domestic wastewater, other
sources).

Disturbance to the soil profile
and topography, and
accelerated soil erosion
caused by exploration
activities (e.g. construction of
sumps, new roads and tracks
and drill pads.

Groundwater contamination:
- contamination of aquifers

preparation, this be stockpiled for use when
rehabilitating the site. At the completion of
drilling, the topsoil is to be re spread and,
where appropriate, the area revegetated with
species consistent with the surrounding
vegetation.

In all drilling samples taken from the drill
holes are either placed back down the drill
holes, removed from the site or blended in
with the topsoil in the vicinity of the drill
hole.

For downhole logging methods using a low
emission radiation source housed in the
probe, comply with regulations covering the
use, handling and transport of radiation
source. In the case of a radiation source lost
down a drill hole, all reasonable steps to
ensure that the source is recovered. If
recovery is impracticable, the source may be
sealed down the drill hole with the
permission of Department of Mines.
Rehabilitation of the drill pad may require
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Explo1jat10n Potential impacts Mitigation Measures Ref.
Techniques
through entry of pollutants | ripping where the ground has become
from the surface water compacted during operations. On cleared
- interconnection between land, further tillage may also be required. In
aquifers areas supporting native vegetation, tillage
- degradation of natural and seeding with species native to the area
hydrostatic conditions may be needed. Re-contouring may also be
(maintain pre-drilling required, to return the land as near as
pressures). practicable to the original topography.
Impacts on Where a drill hole intersects an aquifer or
Soil/vegetation/fauna due to | stratigraphic layer containing significant
discharges of groundwater groundwater, notification of the of
into the surrounding MONREC of the existence of, and depth to
environment the groundwater layer.
Interference to existing water | If substantial quantities of groundwater are
users when extracting ground | encountered and the flow of water cannot be
water from existing dams, contained within the rig circulatory system,
water bores or mineral drill cease until arrangements are made for a
holes. suitable disposal method as approved by the
relevant authorities.
3.5.1 Auger Drilling Low impact Auger holes to be rehabilitated and made VEMG
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Explo1jat10n Potential impacts Mitigation Measures Ref.
Techniques
safe by refilling with topsoil and subsoil.
3.5.2 Open Hole Percussion, | The noise of such drilling There is usually little evidence that the drill | VEMG
Reverse Circulation and may be high in the immediate | hole has been drilled after the rig has left,
Rotary Air Blast Drilling vicinity of the rig. Some dust | and the drill hole filled in.
may also be generated by this | In instances where groundwater is
drilling method. encountered, or where water needs to be
injected down the drill hole to recover the
samples, the sample collecting container
should be of sufficient size to allow
decanting of the water while retaining the
sample, rock chips etc.
3.5.3 Diamond Dirilling See General Drilling Portable, self-contained sumps should be VEMG

used. Where this is not practicable, a sump
may need to be excavated. The excavated
sump be of sufficient size to contain drilling
fluids, well-constructed, and lined with a
suitable impermeable membrane such as
plastic.

Topsoil be stockpiled separate from the
subsoil, adjacent to the sump excavation.

At the completion of drilling, the sump is to
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Exploration
Techniques

Potential impacts

Mitigation Measures

Ref.

be drained, the liner removed and the sump
excavation filled in, with the subsoil
replaced first and the topsoil replaced last.
Liners and sump contents be disposed of at
a site approved for the disposal of such
waste

3.5.4 Rotary Mud

See General Drilling

Portable, self-contained sumps should be
used. Where this is not practicable, a sump
may need to be excavated. The excavated
sump be of sufficient size to contain drilling
fluids, well-constructed, and lined with a
suitable impermeable membrane such as
plastic.

Topsoil be stockpiled separate from the
subsoil, adjacent to the sump excavation.
At the completion of drilling, the sump is to
be drained, the liner removed and the sump
excavation filled in, with the subsoil
replaced first and the topsoil replaced last.
Liners and sump contents be disposed of at
a site approved for the disposal of such

VEMG
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Explorati Potential i t
e Olja o ISR AR Mitigation Measures Ref.
Techniques
waste
3.5.5 Wide Diameter See General Drilling Standard license conditions require that drill | VEMG
Drilling holes be back filled and samples removed
from the surface at the completion of
drilling. Samples which are not required
should be used as back fill. Supplementary
back fill material, from off-site, may be
needed to completely fill the drill hole.
3.6.1 Costeaning, Pitting, Impacts of trenching are Unnecessary removal of vegetation should | VEMG

and Trenching

erosion on steeper slopes,
damage to vegetation through
excavation or clearing for
equipment access and mixing
of topsoil with the subsoil
Loss/modification of natural
vegetation and associated
animal habitats through the
clearance of vegetation
Entrapment of fauna through
open drill holes and
excavations.

be avoided. Where it is necessary to remove
vegetation, trees should be cut rather than
removed (see 2.4). Trenches should be sited
to minimize damage to the roots of large
trees (as a rule of thumb the roots can be
assumed to extend as far laterally as the
crown).

Trenching should not be carried out on
slopes greater than 10 degrees without prior
written approval of the Department of
Mines.

Trenches, other than ditch witch trenches,
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Exploration
Techniques

Potential impacts

Mitigation Measures

Ref.

Alteration to surface
hydrology — interference to
surface drainage

excavated topsoil and subsoil be stockpiled
separately

Trenches are to be refilled and compacted.
This should be undertaken as soon as
practicable after excavation and preferably
within 24hours.

Where trenches are left open for longer than
24 hours and the safety of the public is at
risk, temporary fencing should be erected.
Where trenches are left open for longer than
24 hours, one end should be gently sloped to
allow trapped animals to escape.

Trenches should initially be refilled to
above the natural ground level to allow for
settlement. Subsoil is to be replaced first
and the topsoil is to be replaced last and that
rehabilitation be undertaken to achieve final
revegetation with species consistent with the
surrounding vegetation

As refilled trenches have a tendency to settle
over time, trenches should be checked and
maintained regularly during the term of the

58




Annex 1

Exploration EIA Guidelines

31 January 2018

Explorati Potential i t
e Olja o ISR AR Mitigation Measures Ref.
Techniques
license. Additional topsoil may be required
to top up the level in trenches which have
settled to below the natural ground surface.
3.6.2 Surface Bulk Sampling | Involves the removal of large | Where bulk sampling is proposed, an IEE or | VEMG

quantities of material from
the site.

Loss/modification of natural
vegetation and associated
animal habitats through the
clearance of vegetation

The possible impacts of bulk
sampling are erosion on
steeper slopes, damage to
vegetation through excavation
or clearing for equipment
access and mixing of topsoil
with the subsoil

Entrapment of fauna through
open drill holes and
excavations

Alteration to surface

EIA may be needed under the EIA
Procedure (2015).

Excavated topsoil and subsoil be stockpiled
separately

Where excavations are left open for longer
than 24 hours and the safety of the public is
at risk, temporary fencing should be erected.
Standard license conditions provide that the
Where excavations are left open for longer
than 24 hours, one end should be gently
sloped to allow trapped animals to escape.
The removal of material from bulk sampling
sites will often result in insufficient material
to completely refill the excavation.
Wherever possible excavations should be
backfilled to surface. This can be achieved
by importing clean fill from elsewhere on
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Exploration
Techniques

Potential impacts

Mitigation Measures

Ref.

hydrology — interference to
surface drainage

from the surface water

- interconnection between
aquifers

- degradation of natural
hydrostatic conditions
(maintain pre-drilling
pressures).

Groundwater contamination:
- contamination of aquifers
through entry of pollutants

the site or from a location convenient for
back loading of trucks.

Where back filling is not possible, standard
license conditions require that rehabilitated
excavations be battered to slopes not
exceeding 1v:3h. Wherever possible,

unfilled excavations should be self-draining.

Where complete or partial refilling is
required using local or imported fill
material, excavations should initially be
refilled to above the natural ground level to
allow for settlement.

Excavations are to be refilled such that
subsoil is replaced first and the topsoil is
replaced last and that rehabilitation be
undertaken to obtain final revegetation with
species consistent with the surrounding
vegetation.

Where there is potential for erosion, as on
steeper slopes, erosion control measures
such as cut-off drains and silt traps should
be constructed.
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Exploration
Techniques

Potential impacts

Mitigation Measures

Ref.

As refilled excavations have a tendency to
settle over time, they should be checked and
maintained regularly during the term of the
license. Additional topsoil may be required
to top up the level in excavations which
have settled to below the natural ground
surface
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Exploration Potential impacts

e , . Mitigation Measures Ref.
Techniques
Underground Exploration Waste rock On completion of underground exploration | VEMG

Mine wastewater
Loss/modification of natural
vegetation and associated
animal habitats through the
clearance of vegetation
Soil/vegetation contamination
(e.g. hydrocarbons, rubbish,
drill samples/cuttings,
domestic wastewater, other
sources).
Alteration to surface
hydrology — interference to
surface drainage
Groundwater contamination:
- contamination of aquifers
through entry of pollutants
from the surface water
interconnection between
aquifers
- degradation of natural
hydrostatic conditions

and development works surface access
(shaft, adit or decline), if no longer required,
be permanently closed off and the site made
safe for the public.

Access points may be capped and/or back
filled.

Surface facilities associated with
underground works, if no longer required,
must be removed and the disturbed surface
area rehabilitated.
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Exploration Potential impacts L
P : . Mitigation Measures Ref.
Techniques

(maintain pre-drilling
pressures).

- Impacts on
oil/vegetation/fauna due to
discharge of groundwater
into the surrounding
environment

VEMG - Exploration and rehabilitation of mineral exploration sites. Guidelines for Environmental Management in
Exploration and Mining. Minerals and Petroleum Division, Earth Resources. Government of Victoria, Australia.

http://earthresources.vic.gov.au/earth-resources-regulation/licensing-and-approvals/minerals/guidelines-and-codes-of-
practice/exploration-and-rehabilitation-of-mineral-exploration-sites
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Annex 2 — Prospecting and Exploration Techniques
1. Geological Mapping

Geological mapping involves the search for and examination of rock outcrops and
exposures within the license area. It is usually carried out on foot, and may involve
taking small rock samples using a geological hammer. Sample sites or sites of interest
may be tagged using colored tape or other means. Access to the mapping area is
usually by conventional two- or four- wheel drive vehicle along pre-existing roads and
tracks.

2. Geochemical Sampling

Geochemical sampling may be divided into two categories: surveys where samples are
collected from intervals in a regular grid pattern, and surveys where samples are taken
in an irregular pattern, such as in stream sampling. Small samples are taken using a
variety of hand tools, including hand augers.

a) Regular Grid Surveys

Surveys involving a regular grid usually utilize a system of marker pegs or other means
of identifying grid positions. As they are regularly spaced, the markers are often
visible, particularly looking along grid lines. Minor vegetation trimming or removal
may be required. Surveys usually involve a survey team to lay out the grid, and may
involve a second team to collect the samples. Access to the area is generally by
conventional two- or four-wheel drive vehicle using pre-existing tracks.

Sampling usually involves taking small soil samples from locations on the grid, using
hand tools such as a shovel or small diameter hand auger. The impact of sampling is
normally very small, and the sample sites are usually difficult to find after the sample
has been taken, except for the existence of the marker tape or peg. To minimize the
impact, licensees should restrict the use of grid markers to the minimum required to
conduct the survey. Sample points should be rehabilitated after the sample is taken by
refilling the hole with soil from the immediate area, and covering with leaf or ground
litter. Markers should be removed from the area at the completion of the survey.
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b) Irregular Sampling Surveys

Irregular sampling surveys, usually involve sampling of stream sediments and the
taking small samples from the stream bed, by one or two persons on foot. Sample size
is usually about 1kg. Access to the area is by vehicle, usually using pre-existing tracks,
and impact on the area is minimal. Marker tape may be used to indicate where a sample
was taken, and is usually attached to vegetation on the adjacent stream bank.

3. Geophysical Surveys

Geophysical surveys are carried out to measure physical properties of subsurface rocks
using various types of electronic equipment. Geophysical surveys can be either
airborne or ground surveys. In most cases, geophysical ground surveys will also
involve placing marker pegs in a grid pattern.

a. Airborne Surveys

Airborne surveys include aerial photography and aerial geophysical surveys. These
activities may cause short term annoyance through the use of low flying aircraft. Prior
to the commencement of surveys, licensees should contact municipalities and owners,
either in person or by way of advertisement in the local newspaper, in the intended area
of flying. The information provided should include details of the proposed work
program and its likely duration.

¢) Gravity and Magnetic Surveys

Gravity surveys are carried out using a gravimeter, while magnetic surveys use a
magnetometer. These are usually small readily portable instruments. Surveys are
usually carried out by a team of up to three persons who take readings across a grid.
The impact of such surveys is generally negligible.

d) Resistivity, Induced Polarization and Electromagnetic Surveys

These surveys are carried out using equipment with interconnecting cable arrays.
Electricity is required and is supplied by a generator which is sometimes vehicle
mounted. Surveys are carried out on a grid pattern, and may require the excavation of
shallow holes up to 500mm deep and 1m square, though usually much smaller, or the
temporary insertion of metal probes. Aluminum foil is sometimes used to line the
holes. The impact of such surveys is generally small, and temporary.
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e) Seismic Surveys

Seismic surveys involve the laying out of an array of geophones connected by cable to
measuring instruments mounted in a vehicle. Either a small explosive charge detonated
below ground, a hand-held mechanical hammer or a vehicle mounted weight is used to
generate shock waves in the ground. The time delay for the waves to reach the
geophones is measured. This type of survey may require the drilling of shallow auger
holes, usually with a hand-held power auger, and access for light vehicles.

Seismic surveys typically involve several people and a small number of light vehicles.
The geophones are placed directly on the ground, and do not require any excavation.
When required, the auger hole for the explosive is typically only a few meters in depth.

f) Dirilling

Drilling is the process of subsurface sampling to determine the nature and structure of
the material below the surface. There are a variety of drilling methods, most of which
utilize equipment which is vehicle mounted. In general terms, the size of the equipment
will vary, and the larger the drill rig, the greater will be its environmental disturbance.
Drilling is relatively expensive, and is not usually undertaken unless there are
encouraging results from other, less expensive methods. In some cases, existing tracks
will need to be upgraded, or new tracks constructed in order to gain access for the drill

rig.

Auger Dirilling. This is usually restricted to shallow drilling, using either a hand-held
power auger or a rig mounted on a small vehicle. Support vehicles are not normally
required, and the impact is generally small.

Open Hole Percussion, Reverse Circulation and Rotary Air Blast Drilling. These
drilling methods usually involve a truck mounted rig and at least one support vehicle.
A compressor may be required to supply compressed air for drilling and sample
recovery.

Diamond Drilling. This method involves the extraction of a continuous cylindrical core
of rock. It is usually the slowest, and most expensive form of drilling. It often requires
some site preparation, a supply of water and sumps for mixing and recovering drilling
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muds or fluids. The method generally requires the use of a vehicle mounted drilling rig
and support vehicle.

Rotary Mud. Rotary mud drilling is most commonly used for deep stratigraphic
investigation and petroleum exploration drilling. The method involves circulation of
thick drilling muds for drill hole stability and recovery of samples. It uses substantial
quantities of mud, and requires water and sumps. The rigs used are mounted on a truck
or trailer, and often require a support vehicle.

Wide Diameter Drilling, Wide diameter drilling is most commonly used in sampling of
shallow alluvial deposits, from which large samples are needed to give a reliable
estimate of ore reserves. The method utilizes bucket auger drilling equipment, which is
usually truck mounted. Drill hole sizes are commonly up to 1.2m diameter and up to
30m deep. The boring bucket is a cylindrical bit into which the sample is forced as the
bit rotates. When full, the bucket is hoisted from the drill hole and the sample dumped
on the surface. Drilling is usually conducted without drilling fluids, although water or
drilling mud may be added to stabilize the drill hole.

g) Trenching and Bulk Sampling

Costeaning and Trenching. These exploration techniques involve the mechanical
excavation of trenches (also known as costeans) to expose ground for the observation
of geological features and for sampling. Trench dimensions can vary from as small as
150mm in width to as large as the available earth moving equipment.

Very narrow and shallow trenches are often excavated using a rapid trenching machine
or ditch witcher. Ditch witch trenching distributes the excavated material along each
side of the trench, from where it can be sampled. (The method is similar to that
commonly used in laying telephone cables. Larger trenches are usually made using an
excavator or backhoe. This method accommodates separation of topsoil more easily
than the ditch witch method but disturbs a larger area.

Surface Bulk Sampling. Surface bulk sampling is distinguished from other forms of
exploration by the removal of significant quantities of material from the site. Large
scale trenching, such as that involving a bulldozer, would also be regarded as bulk
sampling. Where bulk sampling is proposed, an IEE or EIA may be needed under the
EIA Procedure (2015).

67



Annex 2 Exploration EIA Guidelines 31 January 2018

4. Underground Exploration

Underground exploration includes underground sampling, drilling, and exploratory
adits, as well as associated surface works. It does not include commercial mining.

68



	Cover of Exploration Guidelines_translated.pdf (p.1)
	ExplorationGuideline_10May2018 translated1.pdf (p.2-72)

