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1.0

1.1

1.2

1.3

1.4

INTRODUCTION

Background

The Nolans Rare Earths Project (the Project) is located approximately 135 km north north-west of
Alice Springs, in the Northern Territory. The Project targets the Nolans Bore mineral deposit for rare
earth elements. Activities will focus on construction, mining, processing, rehabilitation and
decommissioning of an open-cut, rare earth mine, and its associated infrastructure.

Purpose

The Water Management Plan (WMP) for the Nolans Project (Project) provides a framework for the
management of summary of sampling requirements at the site. The WMP has been designed to
collect data throughout the construction and operations phase to assess the performance of water
management onsite. In order to facilitate consistency in sampling, and comply with quality
assurance and control methodologies, a series of sampling procedures have been established
including:

»  Surface Water Sampling Procedure;
*  Mine Site Groundwater Sampling Procedure (this procedure); and

» Sediment Sampling Procedure.

All referenced company policies, standards, registers, operational procedures, activity specific
documents, forms and templates are stored and can be accessed from within the Arafura Resources
Integrated Management System (ARMS).

Objectives

The primary objective of Groundwater Sampling Procedure is to obtain a representative water
sample with minimal alteration in water chemistry. The collected sample should represent the
physical, chemical and biological characteristics of groundwater in the target unit as closely as
possible.

The Groundwater Sampling Procedure locations will focus on the Mine Site and Processing Area,
groundwater monitoring and assessment within the borefield is detailed in the WAMP.

Planning and Equipment

A number of factors must be considered during the field planning phase, prior to groundwater
sampling. These include consideration of access road conditions, safety requirements, the depth of
groundwater and well/bore construction (internal diameter and gravel pack). A summary of
equipment and associated potential suppliers are provided in Table 1—1. All equipment in relation
to groundwater sampling should be ordered a minimum of four weeks prior to sampling.
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MINE SITE GROUNDWATER SAMPLING PROCEDURE ARAFURA

RESOURCES LIMITED

Table 1—1 Summary of Planning

Details Supplier

At least 4 weeks prior to sampling Order thc
Lab Bottles
Laboratory bottles
Eskies and Cool Bricks

Hire / Maintenance Check Eco Environmental
Low flow pump 6/509-511 South Rd, Ashford SA

Water level gauge or interface probe 503108 8293 3355
adelaide@ecoenvironmental.com.au

Thermo Fisher Scientific
5 Caribbean Dv, Scoresby Vic 3179

03 9757 4377
RentalsAU@thermofisher.com
Purchase Eco Environmental
0.45pm Stericup filters 6/509-511 South Rd, Ashford SA
Stericup vacuum pump 5031
Low-flow tubing 08 8293 3355
Nitrile gloves adelaide@ecoenvironmental.com.au
Decon N
Thermo Fisher Scientific
5 Caribbean Dv, Scoresby Vic 3179
03 9757 4377
RentalsAU @thermofisher.com
1 day prior to sampling Calibrate

Water quality meter
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2.0 GROUNDWATER SAMPLING PROCEDURE

2.1

Groundwater Sampling Events

The monitoring of groundwater at the Project is split into two types as detailed below:

Standing Water Level Gauging

Measurement of the standing water level relative to a surveyed point on the internal well casings. A
groundwater gauging field sheet is provided in Appendix A.

Groundwater Sampling

2.2

2.3

Measurement of the standing water level, purging, recording water quality data and sampling. A
groundwater purging sheet and Chain of Custody (CoC) sheet is provided in Appendix B and
Appendix C, respectively.

Sampling Equipment

Surface water sampling requires the following:
»  Groundwater sampling requires the following:

» Groundwater Gauging Sheet (Appendix A), Groundwater Purging Sheet (Appendix B) and
Chain of Custody sheet (Appendix C);

= Water level gauge or interface probe;

= Water quality meter (calibrated);

» Low-flow sampling pump/equipment;

= Disposable low-flow sampling tubes;

» 045 pm water filters and suction pump;

=  Eskies and cool bricks;

= Laboratory bottles;

= Nitrile gloves;

» Decontaminated plastic or stainless-steel bucket;
= Padlock keys and tools to remove well caps; and

. Permanent marker.
Sampling Locations

The sampling events and frequencies at each groundwater well is provided in Table 2—1 and
presented on Figure 2-1 and Figure 2-2. The groundwater well locations are provided in Table 2—1
are indicative and will be further defined throughout the LOM as various facilities are constructed
and/or expanded. Baseline / operation results will be reviewed through the MMP process to
determine if further focused localised groundwater monitoring and investigation is required.
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MINE SITE GROUNDWATER SAMPLING PROCEDURE

ARAFURA

RESOURCES LIMITED

Note - Table to be revised in line with completed detailed designs. Locations and sample frequencies to be revised accordingl

Table 2—1 Preliminary Groundwater Monitoring Locations — Stage 1

through LOM.

Coordinates Monitoring Schedule
Site ID Description Baseline Operation
SWL Laboratory SWL Laboratory
Boundary / downgradient (upgradient during . .
MB104 A /B I e Boundary mining) Northern boundary, adjacent to Sediment Automatic Automatic
Logger Logger
Control and Kerosene Camp Creek.
Point Source /
MB107 A/ B I | Bound Eastern Boundary and East WRD Monthly Quarterly
oundary
MB109 A /B I e Point Source ROM and western edge of East WRD. Quarterly Quarterly
MB110 A/ B Point Source | ROM, West WRD and Southern Pit LOM extent. | Monthl Automatic
I | ’ ’ y Logger
. Southern edge of LOM Pit and Kerosene Camp Biannual Automatic
MB111A/B N | Point Source and Stage 1 and 2 diversions. Monthly Sampling Logger Quarterly
. Western edge of Pit LOM, and southern edge of Automatic
MB112A/B I | Point Source West WRD Monthly Logger
. Western edge of West WRD and Topsoil
MB113 A/B I | Point Source Stockpiles. Quarterly Quarterly
MB114A/B I | Point Source Northern edge of West WRD. Quarterly Quarterly
. Northern edge of LOM Pit, and upgradient / Automatic
MB115A/8B L Point Source downgradient of Sediment control Monthly Logger
) Automatic
MB116 A/B I Point Source Northern edge of East WRD. Quarterly Logger
Uncontrolled when printed
ARMS-0000-H-PRO-N-0001 Rev 1

Page 8 of 20




MINE SITE GROUNDWATER SAMPLING PROCEDURE

ARAFURA

RESOURCES LIMITED

Processing Site

MB203 A/B I . Point Source ~50 m North East / East RSF Monthly Quarterly Quarterly
Point Source ini i i
MB204 A/B / Eastern boundary of mining lease and south east Automatic Automatic Quarterly
I . Boundary of RSF Logger Logger
MB205 A/B Point Source ~50 m South RSF Quarterly Automatic Quarterly
I (s Logger
Aut ti
MB206 A/B Point Source ~50 m South west RSF Monthly Hromatic Quarterly
. |- Logger
Biannually
Background bore ~800 m south of RSF, adjacent to (quarterly once
MB209 A/B Boundary Landfill. Monthly Quarterly Landfill is in
N | . operation)
Quarterly Biannually
Background bore, south western boundary of (quarterly once
MB210 A/B Boundary mining lease, adjacent to Landfill. Monthly Quarterly Landfill is in
| - operation)
MB211 A/B Boundary Background bore southern. Monthly Quarterly Biannually
I e
Point Source / .
MB213 A/B Bound ~ 150 m North west of processing plant Monthly Quarterly Quarterly
I oundary
Point Source / .
MB214 A/B Bound ~50 m North east of processing plant Monthly Quarterly Quarterly
I oundary
Point Source / ~ i i
MB215 A/B 109 m South east of processing plant, adjacent Monthly Quarterly Quarterly
I Boundary to mine access road.
Notes
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MINE SITE GROUNDWATER SAMPLING PROCEDURE

A / B denotes that a shallow and deep bore is proposed to be installed at the location. Not all sites allocated A and B bores will require nested or adjacent deep and shallow bores.
Hydrogeological conditions should be assessed during drilling to determine this. Likewise, site specific conditions may negate the need to drill all of the aforementioned bores and
should be reassessed based on local hydrogeological conditions.

Coordinates should be used as a guide, installation locations should be chosen to provide easy of access and reduce the risk of damage due to mining activity interaction.

Automatic loggers have been selected for locations which are in close proximity to surface water features and or provide the first perimeter of bores surrounding the pit. Manual
monitoring can be superseded by automatic logging if practicable, at a frequency of 1 reading / day.

If concentrations are noted at boundary bores, additional down gradient bores should be installed as appropriate.

During operational period, the monitoring schedule should be reviewed annually to focus on any potential trends of groundwater impacts.
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MINE SITE GROUNDWATER SAMPLING PROCEDURE
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MINE SITE GROUNDWATER SAMPLING PROCEDURE
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2.3.1 Groundwater Sample Assay Suite

Field measurements are to be collected using the water quality meter during the purging process.
Following stabilisation of water quality parameters (see Section 3.2), laboratory samples are to be
collected. The groundwater sampling assay suite is provided below:

» Standing water level
= Laboratory analysis and Field Parameter Collection:

- Total Dissolved Solids, Total Suspended Solids, Total Hardness and Total Acidity and
Alkalinity

- Major ions (CaCOs3, CO3, HCO3, Ca, Mg, K, Na, Cl, SO4 NO3)

- Metals total and dissolved (0.45 pum field filtered™): Al, As, B, Ba, Cd, Co, Cu, Fe, Li, Pb, P,
Mn, Hg, Mo, Ni, Rb, Se, Sr, Ag, U, Th and Zn

- Radionuclides (U-238, U-234, Th-230, Ra-226, Rn-222, Pb-210, Po-210, Th-232, Ra-228,
Th-228). Radionuclides will be tested annually at selected representative bores only.

Note — The operational analyte suite will be determined following review of baseline data.

2.4  Sampling Frequency

Sampling frequency will be determined following installation of bores. Some will be quarterly, and
others may be six-monthly or at another frequency. Based on significant drilling data the occurrence
of groundwater around the Nolans deposit is very limited. An indicative frequency is provided in
Table 2—1.

2.4.1 Environmental Incident Sampling

In the event that an incident occurs where a hazardous substance or chemical is discharged to the
environment the HSEC Manager will determine if an investigation is warranted based on severity
level of the incident, the requirements of the Hazardous Substance Management Plan and
Emergency Response Plan.

! Samples for dissolved metals are field filtered using 0.45 um Stericup filter.
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3.0 GROUNDWATER SAMPLING PROCEDURE

3.1 Standing Water Level Gauging

Groundwater gauging is to be undertaken in accordance with the following:

Complete groundwater gauging sheet for each sample location; and

Gauging

Gauge water level relative to Top of Casing (TOC) using an electronic interface meter or
dip tape. The well cap should be removed and the well allowed to stabilise before
measurements are made. Where possible, depth measurements should be recorded to
the nearest Tmm (i.e.0.001 m).

A groundwater gauging sheet is provided in Appendix A.

3.2  Groundwater Sampling Methodology

Groundwater sampling is to be conducted in accordance with the following:

Complete groundwater gauging sheet for location;

Gauging

Gauge water level relative to Top of Casing (TOC) using an electronic interface meter or
dip tape. The well cap should be removed and the well allowed to stabilise before
measurements are made. Where possible, depth measurements should be recorded to
the nearest Tmm (i.e.0.001 m);

Decontamination

Reusable sampling equipment such as the pump and cables should be decontaminated
prior to and at the completion of sampling each sample location. Decontamination can
be undertaken by submerging the pump and cables in a mixture of Decon N / Decon
90 and water;

Pump Installation

Insert pump into well with care to avoid excessive disturbance and re-suspension of
sediment within the well. The pump intake should be suspended inside the well screen
so as to minimise the volume of stagnant groundwater required to be purged and
intercept the inflowing groundwater from the target formation;

Purging

Commence purging of well, the aim of this process is to remove 'stagnant’ groundwater
from the well so that groundwater is representative of the surrounding unit. Water
quality parameters should be recorded at regular intervals (i.e. every 2 to 5 minutes or
every 2 to 5 litres) on the groundwater gauging sheet (Appendix A).

Parameters are to stabilise prior to sampling, they are considered stabilised when three
consecutive readings are within the following limits:

10% for Dissolved Oxygen;
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3.3

- * 3% Electrical Conductivity;

0.05 pH units for pH;
-+ 0.2 °C for Temperature; and

+ 10 mV Redox.

Contingency — No Parameter Stabilisation

If after prolonged purging the parameters do not stabilise to within the specified limits, the
original well and gravel pack volume should be calculated and ensure at least 3 well volumes of
groundwater has been purged.

Contingency — Pumped Dry

Low yielding wells that are purged dry should be left to recover. Following recovery of
groundwater levels in the well, sampling can proceed on the assumption that the groundwater
represents inflow from the unit screened by the well. In this instance, measurement of
stabilisation parameters should record a minimum of three consecutive readings prior to
sampling.

" Groundwater Sampling

- A groundwater sample should be collected after the measured parameters have
stabilised. Commonly the purging device is used to sample the groundwater. Sampling
should be undertaken so as to minimise the entry of air into the sample — run the
outflow from the sampling device down the side of the container, rather than allowing
it to cascade into the container.

- Once collected, groundwater samples should be labelled and stored in ice chilled cooler
boxes. Samples should be kept out of the sun. Samples should be returned to the
laboratory under Chain of Custody (COC) documentation as detailed in Section 3.3.

- A total metals sample (not filtered) and a dissolved metals sample should be collected.
The dissolved metals sample requires field filtration through a disposable 0.45 um filter;

=  Waste Disposal

- Purged groundwater is to be pumped onto the ground and all used disposable
sampling equipment should be stored for disposal at the process site including filters,
tubing and bladders.

= Electronic Transfer

- All purging results, duplicate locations and CoC are to be scanned and kept on file. The
final purging results prior to sampling are to be entered into the groundwater database.
Purging sheets should be stored online for reference.

Sample Dispatch

Groundwater samples have potential to deteriorate following collection. Samples are to be placed
into onsite fridge pending dispatch to laboratory. At completion of the sampling round bottles are
to be packed into eskys and ice bricks placed on top of samples and transferred to Alice Springs
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MINE SITE GROUNDWATER SAMPLING PROCEDURE

haulage depot. Samplers are to contact the haulage companies and laboratory to inform of sample
delivery and requirements to keep refrigerated.

The sampler is to inform the laboratory of sample postage and provide a completed Chain of
Custody (CoC). A blank CoC is provided in Appendix C.
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MINE SITE GROUNDWATER SAMPLING PROCEDURE ARAFURA

4.0 ABBREVIATIONS AND DEFINITIONS

4.1 Abbreviations

Abbreviation Meaning

Arafura / ARU Arafura Resources Limited

Hg Microgram

usS Microsiemens

AHD Australia Height Datum

ALARA As Low as Reasonably Achievable

ANZECC Australian and New Zealand Environment and Conservation Council
BaP Benzol[a]pyrene

BFD Blind Field Duplicate

BOM Bureau of Meteorology

BTEX Benzene, Toluene, Ethylbenzene and Xylenes
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MINE SITE GROUNDWATER SAMPLING PROCEDURE ARAFURA

APPENDIX A GROUNDWATER GAUGING SHEET (EXAMPLE)

GROUNDWATER GAUGING FIELD SHEET

GROUNDWATER LEVELS

Standing water level is measured from the top of internal casing (TOIC).

Top of Standing

Groundwater . Internal Water
Well Northing Casing Level (Water Flow, Color,

(m AHD) |(m BTOIC) | (m AHD) Suspended Sediments)

Additional Comments
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MINE SITE GROUNDWATER SAMPLING PROCEDURE ARAFURA

APPENDIX B GROUNDWATER PURGING AND SAMPLING FIELD SHEET
EXAMPLE

GROUNDWATER PURGING AND SAMPLING FIELD SHEET

PROJECT DETAILS

Depth to Water Table Before Sampling (m TOC): Borehole ID:
Depth to Bottom of Casing (m TOC): Date

Depth to Water Table After Sampling (m TOC): QA Collected:
Sampler: Sample Method:

FIELD PARAMETERS (Min of five)

Comments

suspended
sediments)

Post Sample Parameters

Number of Bottles Comments:
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MINE SITE GROUNDWATER SAMPLING PROCEDURE

CHAIN OF CUSTODY EXAMPLE

CHAIN OF
ain
LT CusTODY i
i ALE Laboratary: :
sieasa fick e
CLIENT: TURNAROUND REQUIREMENTS O Standaed TAT [Liat dus dats): FOR LAEORATORY USE ONLY [Circle)
: [Slarcand TAT may be langer far same lesis ; 3
OFFICE: &.0.. Ulira Trace Qrganics) O hen Standard ar wgen: TAT (List dus data): | Custody Seat Intact? ves Mo M
PROJECT: ALS QUOTE NO.: ©OC BEQUENCE NUMEER (Cirals) s TSR AR RS e o na
ORDER NUMBER: cos: 4 2 % 4 B 8 7 |Random Samele Tamperatune e Reospe c
PROJECT MANAGER: CONTACT PH: om 12 % 4 B 8 7 |Ofercomment
SAMPLER: SAMPLER MOBILE: RELINGUISHED BY: RECEIVED BY: RELINGUISHED BY: RECEIVED BY:
COC emalled to ALS? | YES | NO} EDD FORMAT (or default):
Emall Reports to (will cefaull & PM # no other addresses ars listed) DATETIME: DATETIME: DATE(IME: DATETIME:
Emall Involes to (will default to PM if no other addresses are listed)
COMMENT $/SPECIAL HANDLING! STORAGE OR DISPO SAL:
ANALYEIE REGUIRED inoluding BUITES (NE. Suile Codes must be listed i aftrac sube orice]
ALS SAMPLE DETAIL S
CONTAINER INFORMATION Vitere Metalt are raquired ¢ Todal [urfitered battie required] or DIssohred (feld Nk bod Addltional Information
ks i e O = Metalt are raquired, specity Totl | el ) e | ud bote
&
H iz Comments on ke canfaminant kevels
Iz i inant ks,
LAB ID SAMPLE 1D DATE i TIME E TYPES pREs’E'::;;“;EEW free: 58 diuions, or samples madrng specfc OO
= o e F= analysis e
o
o

Water Canfainar Codes: F = Unpresarved Faslic; b = HINC Froscrod PRGic, GRE = MG Prescned O Eodum Hyanx Preserved 5 = Sodian Fydrowios Frazerved PIatac; 4G = Amiber Gt Unoreserved; AF - Alaignl Unprecerved PGEic
A Vial HEI Preserved VB = VO£ Vial Sodum Bisuphate Freserved: VS = VOA Vial Sulturic Fraserved; & = Alfreiht Ungreserved Vial S5 = Sufluric Fresenved Amber Glass: H = HC! preserved Piastic: HE = HCH reserved Specafion bole; SF = Sulurc Fraserved Flastc; F = Formaidehyds Prasarved Glass;
inc Acefate Preserved Botlie: E = EDTA Praserved Boflics: ST = Staria Baltie; ABS = Plaatic Bea far Acid Sulphats Sols: 8 = Unpresarved Bo
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