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1.0 INTRODUCTION 

1.1 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. 

1.2 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). 

1.3 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.  

1.4 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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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 

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. 

2.2 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; 

▪ 0.45 µm 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. 

2.3 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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1. 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. 

2. 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. 

3. 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.  

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

5. During operational period, the monitoring schedule should be reviewed annually to focus on any potential trends of groundwater impacts.  
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Figure 2-1 Potential Mine Site Groundwater Monitoring Bores 
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Figure 2-2 Potential Processing Site Groundwater Monitoring Bores 
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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 (CaCO3, CO3, HCO3, Ca, Mg, K, Na, Cl, SO4, NO3) 

- Metals total and dissolved (0.45 µm field filtered1): 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. 

 
1 Samples for dissolved metals are field filtered using 0.45 µm 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 1mm (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 1mm (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% Electrical Conductivity; 

- 0.05 pH units for pH; 

- ± 0.2 °C for Temperature; and 

- ± 10 mV Redox. 

 

▪  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 µm 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.  

3.3 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 

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. 
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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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