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1.0

1.1

1.2

INTRODUCTION

This Erosion and Sediment Control Management Plan (ESCMP) is based upon, and provides an update
to, the Erosion and Sediment Control Plan (ESCP) developed for the Arafura EIS (2016) and subsequent
EIS updates, 2017 and 2019, respectively.

Purpose

The ESCMP has been prepared around the Project’s latest general arrangements and layouts, noting
the Project is currently developing through Front-End Engineering Design of the Plant. The Plan
provides guidance on:

= strategies for the management and control of erosion and sediment (applicable to all areas
and phases of the Project (construction, operation, and closure)); and

= design philosophies for Erosion and Sediment Control (ESC) to guide Contractors and
Operators when establishing measures for installation and maintenance activities.

= a consistent approach in developing ESCPs across the Project, that reflects changes in site
conditions as construction progresses.

The ESCMP forms part of the Project's Mine Management Plan (MMP — ARMS-0000-O-PLN-0-0001)
and shall be relied upon for the preparation and implementation of future, detailed, site specific
Erosion and Sediment Control Plans (ESCP) by those Contractors (Mining or Construction), or their
Engineer, planning to undertake ground disturbance works whereby a permit is deemed required
under the Biodiversity Management Plan (BMP - ARMS-0000-H-PLN-N-0002). These ESCPs will be
drafted/collaborated by Certified Professional in Erosion and Sediment Control (CPESC).

Limitations: This document does not extensively discuss permanent water quality controls proposed
for the development (i.e. detailed design) rather focuses on control measures to achieve stabilisation
of disturbed areas, nor does it present exhaustive details on the staged, permanent Kerosene Camp
Creek diversion, refer ARMS-0000-H-PLN-N-0003 Diversion Management Plan.

Objective

The objective of this ESCMP is to provide an overarching lens to minimise the impacts associated with
erosion of disturbed areas and sediment generation during the construction, operational, and closure
phases, by:

= Minimising disturbance activities and area;

= |dentifying and locating the controls required to divert stormwater runoff away from
disturbed areas, effectively managing the upstream catchments;

=  Preventing release, and management of sediment laden stormwater runoff from the disturbed
areas into downstream catchments and / or the surrounding environment; and

= Encouraging prompt rehabilitation of Project construction, operational and closure areas
through appropriate rehabilitation and revegetation.
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1.3  Supporting Documentation

This ESCMP is based on the following standards and guidelines:

= Nolans Project Environmental Impact Statement (EIS), Arafura Resources Ltd, May 2016.
Including EIS Supplementary Report, October 2017, and Section 14A Notification, June 2019.

= Best Practice Erosion and Sediment Control for Building and Construction Projects,
International Erosion Control Association (IECA) Australasia;

= Erosion and Sediment Control Guidelines Built Environment, the former Department of
Natural Resources, Environment, the Arts and Sport (NRETAS), Northern Territory
Government;

= Northern Territory Minerals Council (Inc.) and the Mines and Petroleum Management Division
of the Northern Territory Government, 2004, TEAM NT: Technologies for Environmental
Advancement of Mining in the Northern Territory: Toolkit, D.R. Jones and M. Fawcett, principal
authors; and

= Erosion and Sediment Control Plans Fact Sheet(s), Land Management Unit, Department of
Environment, Parks and Water Security (DEPWS).
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2.0 ACRONYMS AND DEFINITIONS

2.1

Acronyms

Abbreviation Meaning ‘

AA Access Authority

AEP Annual Exceedance Probability

Arafura / ARU Arafura Resources Limited

ASL Above Sea Level

BMP Biodiversity Management Plan

BOM Bureau of Metoerology

CROW Construction Right of Way

DEPWS Department of Environment, Parks and Water Security
NRETAS Department of Natural Resources, Environment, the Arts and Sport
EIS Environmental Impact Statement

ESC Erosion and Sediment Control

ESCMP Erosion and Sediment Control Management Plan
ESCP Erosion and Sediment Control Plan

IECA International Erosion Control Association

ITP Inspection and Test Plans

KP Knight Piésold Pty Ltd

LOM Life of Mine

MIA Mine Infrastructure Area

ML Mineral Lease

MMP Mine Management Plan

NWS Nolans Weather Station

PAF Potential Acid Forming

ROM Run-of-Mine

RSF Residue Storage Facility

RUSLE Revised Universal Soil Loss Equation

SCD Sediment Control Dam

TSF Tailing Storage Facility, refer RSF.

WRD Waste Rock Dump
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2.2 Definitions
Term ‘ Definition ‘
Company Arafura Resources Ltd.
Contractor An entity, engaged or approved by the Company enter into an Agreement
with the Company, to perform work or cause work to be performed.
Engineer The party(s) charged with the responsibility of acting for and on behalf of
the Principal, in a technical capacity.
Project Arafura Resources Limited, Nolans Rare Earths Project
Site The complete Site on and near the Project, including all areas references to
the Project.
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3.0

3.1

3.2

PROJECT SITE CONDITIONS
Project Development

The Nolans Rare Earths Project, for the purposes of erosion and sediment control, is proposing to
construct various mine, process and non-process infrastructure across a number of Mineral Leases
(MLs) and Access Authorities (AA) on the Aileron and Napperby Stations. This infrastructure is
geographically separated from one another and linked by Access Roads / Tracks, and will typically be
developed in a sequential fashion as Works progress. The bulk earthworks and civil construction of
areas will include:

= Site Access Road including Village Access Road
= Village Pad development including Communications Access Track
= Process Plant Pad development, including:
- Power Station
- Residue Storage Facility
= Mine Site, including:
- Mine Access Road including Explosive Storage Area
- Mine Infrastructure Area development
- Mine Surface Water Management development (Creek Diversion)
= Borefield development and Access Tracks
Ground disturbance will be restricted where practical, however, these areas will be cleared, grubbed
and topsoil stripped to allow development of the Project Works. Enabling works, or initial minor
disturbance activities, are forecast to commence third quarter of 2022, with earthworks continuing in
a stage manner from fourth quarter of 2022 through to second quarter of 2024. Stabilisation

(temporary if applicable) of the disturbed areas will be carried out as part of the completion of an
area’s earthworks scope.

Extensive construction works will commence after the earthworks phase, and progressive stabilisation,
both temporary and permanent measures, will be executed to maintain control of erosion and
sediment throughout the Project’s development phase into operation.

Topography

The mine site lies within the Kerosene Camp Creek catchment on the north facing slopes of an east —
west trending ridge of the Reynolds Range. The process plant site is situated on the southern slopes
of the same ridge. Topographic elevation is 886 m above sea level (m ASL) at Mt Boothby to the east
of the mine site, and 1006 m ASL at Mt Freeling to the west. Most of the Kerosene Camp Creek valley
floor at the mine site is typically between 650 and 700 m ASL, and longitudinal gradients along local
creeks to the north and south of the ridge line are typically less than 0.5 percent, with steeper gradients
of about 10 percent on isolated hills.
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3.3 Climate
3.3.1 Rainfall and Evaporation

The mean annual rainfall, as reported in the Site Design Criteria (NRE-0000-E-DEC-G-000T) and
recorded at the Nolans Weather Station, is approximately 427 mm, with a seasonal pattern of more
summer rainfall than winter rainfall. Average monthly rainfall totals range from 4.3 mm in June to 84.1
mm in January. Average three-monthly rainfall totals range from 11.3 mm in May/June/July to 203.4
mm in November/December/January. It must be noted, any month can receive relatively large rainfall
totals, or little or no rain at all.

Records from the Nolans Weather Station (NWS) indicate potential evaporation is greatest in October
and November, with 270.1 mm and 253.4 mm, respectively, which also coincides with months when
rainfall can be highest. Rates of potential evaporation are lower from May to July coinciding with lower
mean rainfall and temperatures, according to the onsite Nolans Weather Station, and in contrast to
Alice Springs BOM records which indicate significantly lower potential evaporation rates from May to
August.

The annual average potential evaporation is approximately 2,600 mm (NWS), which far exceeds the
annual average rainfall of 427 mm (NWS).

The rainfall and evaporation rates are provided in Table 3-2.
3.3.1.1 Rainfall Statistics

Rainfall at the Project is generally characterised by infrequent and intense rainfall events, single events
can deliver > 50 mm within 24 hour. The Bureau of Meteorology (BOM) Intensity—Frequency-Duration
(IFD) indicates 362 mm for a 1 in 100 year, 72 hour rainfall event.

A summary of the IFDs are provided in Table 3-1.

Table 3-1 IFD rainfall depth (mm) [Source: BOM, Design Rainfall Data System (2016)]

Storm Duration Precipitation Depth (mm) for AEP Storm Frequency (%)

(min) | (h) (day) 50% 20% 10% 5% 2% 1% 0.5% 0.1%
5 7 11 13 16 19 22 25 33
10 11 17 20 24 30 34 38 51
15 14 21 26 30 37 42 48 64
30 0.5 19 29 35 42 52 59 67 89
60 1 24 37 46 55 68 78 89 118

180 3 34 51 63 76 93 108 123 163
6 41 61 75 90 111 129 147 195
12 0.5 50 74 92 109 135 156 178 236
24 1 62 93 114 135 169 196 230 313
48 2 76 116 144 172 218 255 300 413
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Storm Duration Precipitation Depth (mm) for AEP Storm Frequency (%)
(min) | (h) | (day) | 50% 20% 10% 5% 2% 1% 0.5% 0.1%
72 3 84 131 164 198 252 298 347 481
168 7 95 153 196 242 308 362 427 592

3.3.2 Temperature and Humidity

The Project area experiences hot and arid conditions. The hottest months are November to March,
with monthly mean daily maximum temperatures above 35°C, and monthly mean daily minimum
temperatures not dropping below 18 °C. The coolest months are May to August, with monthly mean
of daily maximum temperatures remaining at or below 25.5 °C, and monthly mean daily minimum
temperatures not rising above 9.5°C.

The average humidity at the Project is 40% at 09:00 and 25% at 15:00, consistent across the year with
monthly afternoon humidity readings being 15% lower than the morning. The highest levels of
humidity are experienced in June at 53%. This coincides with lower temperatures occurring.

The temperature and humidity rates are provided in Table 3-2.

Table 3-2 Summary of Climate Statistics [Source: BOM, DRDS (2016); Territory Grape Farm NT 1987-2021]

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

Rainfall (mm)

Annual 841 | 478 | 305 | 197 | 118 | 43 | 17.8 | 459 | 742 | 155 | 583 | 61 427
Average

Annual 2412|1726 | 1736 | 72.2 53.0 174 | 1472 | 484.9 | 7284 | 70.6 | 2749 | 2724 1628
Maximum

Highest 1084 | 78.8 69.8 61.2 18.2 9.0 55.6 | 246.2 | 445.0 | 50.2 | 2548 | 58.2 445
Daily
Rainfall

Evaporation (mm)

Alice
I, 399.9 | 333.2 | 3224 | 231.0 | 151.9 | 111.0 | 127.1 | 176.7 | 246.0 | 319.3 | 351.0 | 378.2 3,139
Springs
Site 2079 | 175.3 | 191.6 | 200.0 | 197.5 | 180.8 | 189.9 | 218.3 | 245.3 | 270.1 | 2534 | 2315 2,607

Temperature (°C)

Mean 374 | 365 | 346 | 309 | 257 | 224 | 229 | 254 | 304 | 335 | 359 | 364 31

Maximum

Mean 222 | 217 19.6 14.5 9.4 6.1 5.1 6.9 119 | 157 19 213 14.5
Minimum

Humidity (%)

Mean 9am | 38 | 40 37 37 47 53 | 51 38 32 | 32 34 37 40

Mean 3 pm 24 28 27 25 27 28 28 22 21 21 22 26 25
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333

Wind (km/h)

Mean9Qam | 17 | 181 | 197 | 189 | 152 | 128 | 143 | 173 | 182 | 196 | 182 | 18 17.3
Mean3pm | 158 | 167 | 166 | 149 | 142 | 135 | 14 | 16 | 155 | 148 | 141 | 145 15
Wind

The winds at the Project, as recorded at the onsite NWS, are predominantly east-south-easterly
direction throughout the year, which closely aligns with records sourced from BOM Territory Grape
Farm Climate Site. The average wind speeds range from 0.95 to 6.78 m/s (3.4 to 24.4 km/h) with an

annual average of 2.93 m/s (10.8 km/h).

The wind roses are provided in Figure 3-1 and speeds are summarised in Figure 3-2.

1.00 - 3.00

3.00 -5.00

5.00 - 7.00

7.00 -9.00

9.00 - 11.00

11.00 - 13.00

13.00 - 15.00

15.00 - 17.00

17.00 - 19.00

Over 19.00

Figure 3-1 Prevailing wind direction
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Wind speed

Figure 3-2 Wind Direction vs speed and wind gusts

3.4 Hydrology

Kerosene Camp Creek is an ephemeral creek and flows through the centre of the mine site before
joining the Woodforde River 12 km further to the north. Kerosene Camp Creek has a catchment area
of approximately 18 km? upstream of the mine site.

Nolans Creek is a tributary of Kerosene Camp Creek and has a catchment area of 26 km? upstream of
the mine site. It flows through the upper north-eastern section of the Mineral Lease where mine
infrastructure is not proposed before it joins Kerosene Camp Creek.

Catchments upstream of drainage crossing points along the access road from the Stuart Highway drain
towards the Southern Basins and are typically less than 3 km?, with the exception one (1) catchment of
about 10 km? between the process plant and village accesses. Areas draining towards the Project are
typically less than 1 km? in extent and channels are ill-defined with runoff likely to be dispersed across
the south facing hillslope.

Semi-arid regions such as the area in which the Project is located are typically characterised by
conditions in which actual evaporation during rainfall events closely matches rainfall and virtually all
rainfall evaporates, resulting in almost no surface runoff. Therefore, the occurrence of surface runoff
and flows within local creeks is infrequent and only occurs during larger rainfall events associated with
the occasional southward extension of a tropical monsoon trough or periodic incursion of north-west
cloud bands over the interior of the continent.
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3.5

3.6

3.7

Local creek beds are mobile with deep sand deposition and banks that show signs of active erosion.
Creek channels are typically 1.0 m deep with a base width of 5 m. Intense, short duration rainfall events
can be expected to occur over the Project area and the relatively shallow depth of creek channels will
lead to out-of-bank flow and possibly temporary and short-term flooding of adjacent areas.

Groundwater

Groundwater was not encountered during the geotechnical investigation, with boreholes extending to
a maximum depth of 25.5 m. Groundwater modelling indicates that groundwater is greater than 30 m
deep across the Plant Site and Residue Storage Facility.

Vegetation

The vegetation types that will be affected by the Project comprise 14 distinct communities and sub-
communities, refer to the Biodiversity Management Plan (ARMS-0000-H-PLN-N-0002) and Weed
Management Plan (ARMS-0000-H-PLN-N-0009) for further details.

A maximum total of 1,6012 ha may be required to be cleared for the Life of Mine (LOM) Project
footprint with the major vegetation units being cleared including:

= Mulga shrubland on sandy red earths over tussock grasses;

= Mulga shrubland on sandy red earths over tussock grasses / Mulga shrubland on sandy red
earths over spinifex; and,

= Mixed woodland over tussock grasses
Soils

Geotechnical investigations of the Nolans Project sites have been carried out in mid-2010, 2011, and
most recently in 2018. The assessments determined the ground condition at each Project location, and
indicate the sites generally comprise Quaternary alluvium becoming red soil sedimentary deposits
overlaying granite and gneiss. The sedimentary plains typically comprise cemented clayey sand
(hardpan) with rock head at variable depths but typically beyond 3.0 m, with calcrete being identified
in test pits at the residue storage facility (RSF), mine site and are expected to be encountered across
the plant site.

Laboratory testing of the geotechnical samples demonstrated the soils are non-dispersive (Class 6).

A topsoil survey (Baseline Soil Assessment) of the RSF, process plant, and mine site was conducted in
2021 which established the soil types across the locations presenting more similarly than they are
different. All sites are free drained, loamy, non-saline, non-sodic, low fertility, friable earths, and are
relatively stable if undisturbed. Due to the characteristics these soils present (i.e., very low surface
organic matter, etc.), they are susceptible to being physically degraded, and likely to become powdery
and loose if over-worked.
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4.0

4.1

EROSION AND SEDIMENT CONTROL - DESIGN PHILOSOPHY

ESC Principles

Water runoff, wind and / or physical disturbance are all processes that can drive soil erosion, causing
particles to become mobile, creating sediment. Measures used for controlling erosion differ to
mitigations surrounding sediment control and drainage, where the former aims to prevent soil erosion
in the first place and the latter aiming to trap and retain sediment produced by erosion processes.

A summary of erosion processes is provided in Table 4-1.

Table 4-1 Erosion Processes (IECA, 2009)

Aspect | Forms of Description Factors Affecting
Erosion Erosion
Water | Splash Erosion | The spattering of soil particles caused by the direct The factors which affect
Erosion | (raindrop) impact of precipitation onto an exposed surface. The water erosion include:
soil particles are typically moved distances up to T m e Soil with low surface
when initially dislodged. These particles may cover;
subsequently be transported by surface water runoff. e Shallow surface soils
Splash erosion is minimised if soils/tailings/residue overlying low
storage facilities have a water coverage greater than 2 permeable
mm. subsoils/rock;
. . A, . ¢ Surface soils with
Sheet Erosion Uniform re.mO\./aI qf .50|'I in thin layers from sIQplng land. high percentage of
(includes Sheet erosion is minimised through stabilisation of fine sand or silts;
splash erosion) | surfaces through practices such as revegetation. e Surface soils that are
Rill Erosion Rill erosion generally occurs by the removal of soil by hard setting or have
water concentrated into small defined channels on a surface crust;
sloping land. Rills can be up to 300 mm deep. Rill e Soils with low levels
erosion is minimised through stabilisation of surfaces of organic matter;
through practices such as revegetation. and
Gully Erosion Gully erosion is similar to rill erosion but produces * soil W'th dispersive
deeper channels generally greater than 300 mm. properties.
Tunnel Erosion | Tunnel erosion is the removal of subsoils in a sub-
surface tunnel (i.e. out of sight). It generally occurs near
gullies, creek lines or constructed embankments in
dispersive soils or where a weak drainage path is
already present.
Watercourse Watercourses naturally transfer sediments downstream.
Erosion However, a modification of stream banks often leads to
instability and erosion.
Wind Surface Creep Rolling and sliding of large particles (>1 mm) which are | The factors which affect
Erosion too heavy to be lifted in the air. The particle rolls and wind erosion include:
dislodges other soil particles by hitting into them. e Soil with low surface
Saltation Wind directly causing particles generally with a R chol,;ear;]d
diameter of 0.1 to 0.5 mm to hop and bounce across High/consistent wind
the surface. The particle then dislodges other particles gl )
. environments; and
on impact.
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Forms of Description Factors Affecting
Erosion Erosion

Suspension Movement of small dust (<0.1 mm) particles into the e Soil characteristics
air. The particles can rise high above the ground and including its binding
form severe dust storms. potential and surface

roughness.

The design principles are formulated around the ESCMP’s objectives, which hinge upon the protection
and mitigation of environmental impacts from the Project. The key objective of the ESCMP is to
minimise the erosion and sediment pollution of ground and surface waters resulting from construction,
mining, and operational activities. Development and implementation of erosion and sediment
management strategies coupled with specific structures and measures aligned with the International
Erosion Control Association “Best Practice Erosion and Sediment Control” Guidelines (IECA, 2008) are
required to ensure the Project’'s development achieves compliance with the objective.

The following treatment measure design principles shall be adopted for all areas and all stages of the
Project:

1. Site Assessment
2. Minimise ground disturbance
3. Manage clean water (divert, onto and around)
4. Control runoff
5. Rehabilitate and stabilise
6. Monitor
4.1.1 Site Assessment

Staging of construction activities, particularly, the bulk earthworks scopes will permit detailed
assessments of the site conditions and characteristics to support development of specific and
“progressive” Erosion and Sediment Control Plans (Progressive ESCP). Such plans will be developed on
an ongoing basis and tailored in consideration of work activity, location, and season.

4.1.2 Minimise ground disturbance

Ground disturbance activities will be closely managed and monitored during execution of construction
activities as to control and restrict the extent and duration of exposed footprints. After bulk earthworks
pads are developed and handed over, the construction activities shall still be managed closely to
mitigate unnecessary disturbance to hardstands and exposure of erodible surfaces which lead to the
generation of sediment.

4.1.3 Manage clean water

Clean water, for the purpose of erosion and sediment control, shall be considered water that either
enters the Project site from an adjacent Lot / property / area, and has not been further contaminated
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4.1.4

4.1.5

by sediment within the site; or water that originates from or on the site (i.e. after sufficient stabilisation
or controls are established) and is of such quality that it does not require treatment to achieve
compliant water quality standard, nor would it be further improved in quality if passed through a
sediment trap.

The primary means of managing clean water receival on the Project Sites from adjacent/upstream
catchments will be through the development of perimeter diversion drains and bunds. This
infrastructure will direct flows around works areas, where possible, rather than through them, and
control any perceived concentrated flows by discharging through re-spreaders to ensure dispersion
and mitigate "water shadowing”.

Clean water received directly onto developed Project catchments will be directed through stormwater
drainage infrastructure, and where possible, kept separate from potentially disturbed, non-stabilised
areas to maintain clean water quality when reporting to stormwater basins. This water can lend itself
to stormwater harvesting for re-use across site.

Control runoff

Runoff generated from Project catchments will be managed to prevent uncontrolled release of
sediment laden (or otherwise contaminated) water to surrounding and downstream receiving
environments. Specific measures and treatments will be employed to control drainage, erosion,
sedimentation, and discharge throughout, and off of, the site during all Project phases from temporary
to permanent.

Rehabilitate and stabilise

Post-disturbance stabilisation provides the best defence against erosion and sedimentation. Therefore,
construction areas will be progressively stabilised following completion and/or suspension of works in
a given area. Certain conditions dictate the need, and criteria for temporary stabilisation of such areas
like stockpile sites, drainage infrastructure and construction laydowns, these include season, exposure
duration, risk of erosion, and final design.

Permanent stabilisation shall be executed as soon as practicable after respective construction activities
are completed, including pavements and hardstands, vegetation rehabilitation and drainage
structures, and other surface treatments.

Monitor

Monitoring ensures the erosion and sediment control measures and installation of, have been correctly
implemented, and promotes maintenance and evaluation of the effectiveness of controls. This practice
also lends itself to modification of ESCPs if, and when necessary, where a control's performances is
deemed subpar.

Inspection and test plans (ITP) will be developed for the construction phase, and these will be used to
establish monitoring and maintenance programs for Operations.
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4.2 Erosion Hazard Risk Assessment

Erosion hazard risk assessments aims to provide guidance around the need, level and type of erosion
and sediment control measures, and their associated design standards.

It's envisaged that a detailed erosion risk assessment will be undertaken prior to the finalisation of the
Project’s detailed engineered designs, which will shore up subsequent detailed progressive ESCPs.

4.2.1 Erosion Hazard

The Revised Universal Soil Loss Equation — RUSLE (IECA 2008) is used to assess a catchments Erosion
Hazard. RUSLE provides a basic model for the prediction of long term, average, annual soil loss from
sheet and rill erosion for a given catchment with specific measures employed. The RUSLE method and
model is a widely accepted technique and allows flexibility that is reflective of stage construction
activities across varying work areas.

The RUSLE is represented by the following equation:

A=RKLSPC

Table 4-2 RUSLE variables

Factor | Description Value | Comment

A Computed soil loss (tonnes/ha/yr) 19.7 As calculated for the project

R Rainfall erosivity factor 1000 | Average derived from Hua Lu and Bofu Yu (2002)

K Soil erodibility factor 0.03 Based on information gathered from Topsoil
Survey NRE-0000-E-RPT-Y-0001.

LS Slope length / gradient factor 0.41 Based on catchment characteristics. IECA 2008 —
Section E3.3

Erosion control practice factor 13 Construction phase condition
C Ground cover and management factor | 1.0 Construction phase condition

4.2.2 Erosion Risk Assessment Methodology

Parameters used to illustrate the risks associated with erosion include:
= Slope steepness;
= Soil dispersion;
= Duration of disturbance;
= Estimated soil loss;
= Rainfall depth; and,
= Sensitivity of receiving waters (both surface and hydrogeological)
Table 4-3 shows the erosion risk parameters and rating the Project as a whole, and is non-

discriminative for a given catchment area, with respect to, total area, forecast duration of exposure and
season of construction.
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Table 4-3 Erosion risk parameters

N/A N/A 0to 30
Low >3but<5 Class 4, 6,7 or8 | <1 month 150 to 225 30+ to 45
Moderate >5but<10 Class 5 > 1 month but 225 to 500 45+ to 100
< 4 months
10 but < 15 Class 3 > 4 month but 500 to 1500 100+ to 225
< 6 months
> 15 Class 1 or 2 > 1500 >225

Adopted from Chapter 4, IECA (2008)
4.2.3 Application of Erosion Risk Assessment
The results presented in Table 4-3 generally illustrate a low erosion risk for the Project activities.

Further characterisation of construction areas within the Mineral Leases for different project scope, will
serve to validate this prescribed low erosion risk, and allows clear definition of erosion and sediment
measures for specific disturbed catchments, and various stockpiles and infrastructure.

Under the best practice land clearing requirements, IECA (2008) Table 4.4.7, very low-low erosion risk
correlates to limit disturbance/clearing activities to eight (8) weeks (or a maximum) of work, if rainfall
is reasonably possible.

4.3  Control Measures and Strategies

As established above, controlling drainage, erosion and sediment provides a platform for a successful
environmental program where treatment and discharge of compliant water can be achieved.
Implementing effective controls at the work site can be a challenge when considering the geographic
area large projects tend to occupy, as is the case for Nolans Rare Earths. However, the degree of
controls will be dictated by the activity, location, duration, and season, and notably some activities will
rely more on sediment and drainage controls (i.e. mine stripping and dumping process) opposed to
utilising comprehensive erosion controls.

We learn from IECA (2008), there are three (3) modes associated with stormwater management to
mitigate erosion and sediment. The relationship between drainage control, erosion control and
sediment control are therefore understood, and are heavily dependent on in-situ site conditions which
will be applied to the ESCP for the Project, later in this document. IECA (2008) design fact sheets will
be observed in the development of detailed erosion and sediment control techniques and treatments
across the site, as they apply to both temporary and permanent infrastructure. Table 4-4 provides a
brief insight into some typical controls for various construction activities.
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4.3.1

Table 4-4 Typical controls for construction activities around mine and processing facilities

m Erosion and other impacts Potential / Typical controls

Clear and grubbing, topsoil
stripping and stockpiling

Exposure of disturbed areas
Loss of topsoil (i.e. wash away)

Mobilisation of sediment from stockpile,
disturbed area (enters drainage / waterway)

Sediment fencing

Breaking up catchments
Degree of battering
Stabilisation / revegetation

Clearing linear
infrastructure (pipelines,
powerlines, roads, etc.)

Exposure of disturbed areas
Loss of topsoil (i.e. wash away)

Mobilisation of sediment from stockpile,
disturbed area (enters drainage / waterway)

Vegetation / Mulch windrows
Stabilisation of access tracks
Revegetation of CROW
Whoa-boys and rock check dams

Road (sealed and unsealed)
and access track
construction

Instability of road formation
Mobilisation of sediment
Runoff scouring

Drainage channels (lined/unlined),
Whoa-boys and rock check dams,
batter protection and rock chutes,
upstream diversions and/or
direction to floodways.

Stormwater retention basins

Process pad development

Exposure of disturbed areas

Generation of sediment entering drainage
infrastructure

Upstream diversion, sediment
basins, drainage channels, check
dams and chutes, sediment
fences, stabilised pavements and
hardstands

Construction of Operations
Complex and
Accommodation camp

Sediment generation reporting to, and
potentially blocking stormwater
infrastructure and waterway
pollution/discolouration

Upstream diversion, sediment
basins, drainage channels,
sediment fences, level spreaders,
stabilised pavements and
hardstands

Waste rock dump
development and dumping

Exposed stockpiles
Mobilisation of sediment from stockpile

Scouring and contaminated runoff, leading
blocked drainage infrastructure and failure
of dump.

Upstream diversion, sediment
basins, drainage channels, check
dams and chutes, sediment
fences

Rehabilitation

Sediment mobilisation leading to blocked
drainage systems and contamination of
waterways

Failure due to application practices, result of
concentrating flows, etc.

Loss of topsoil and seed bank

Revegetation and stabilisation,
contour drains, lined drainage
systems, rock check dams and
rock chutes/level
spreaders/energy dissipaters

Drainage Control

Drainage controls include measures for both the diversion of clean water around and through the site,
along with diversion of site runoff to enable treatment of sediment prior to release offsite. These
controls serve to minimise rill, gully and scour erosion caused by concentrated flows by effectively
managing runoff velocity, volume and location. Management of drainage controls also allows
separation of catchments to be maintained between clean water streams (i.e, upslope) and potentially
sediment laden project sites and streams.
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Implementation of effective drainage control measures attracts long-term benefits in the form of costs
and schedule, where maintenance, repair and clean out of deposition sites are observed to be
alleviated. Selection of drainage control measures for the project, both temporary and permanent, will
be prescribed based on site environmental conditions, execution strategy, season, and work activity
(including footprint, available space and catchment size). The following will provide an overview of
these drainage control measures (non-exhaustive) and will be used as a guide for the development of
future Progressive, and / or, Contractor ESCPs.

4.3.1.1 Flow Diversion Banks

Flow diversion banks are earth embankments/bunds which divert up-slope stormwater runoff from
entering the disturbed area. Water collected by a flow diversion bank is transferred to a stable outlet
structure (i.e., level spreader). The diversions are capable of containing dispersive subsoil due to the
construction methodology not generally requiring the exposure of subsoils. Design considerations
include:

= Discharge to a stable outlet.

= Sediment trap if the diverted water is expected to be contaminated.

= Not divert or concentrate flows onto an adjacent property.

= Sides of the bank are to be not steeper than 2:1 (H:V) slope and the completed bank must be
at least 500 mm high.

Due to the duration of flow diversion banks at the Project they will be stabilised immediately following
initial construction (seeded, mulched and revegetated, where appropriate).

Haul Roads will also be utilised as flow diversion banks across the mine