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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 85, Nuclear energy, nuclear technologies, and
radiological protection, Subcommittee SC 5, Nuclear installations, processes and technologies.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Uranium in situ leach mining has many unique advantages compared to conventional mining technologies,
such as: small investment, short construction period, little production cost, less energy consumption, low
labour intensity, high production efficiency, no tailings and waste rock, and minimal impact on the natural
landscape. Uranium production by in situ leach has ranked first among various uranium mining/milling
methods since 2009[1It0[3], among which the global production of natural uranium produced by in situ leach
reached approximately 27 773 tU in 2022[6], accounting for 56 % of the world's natural uranium production
(49 355 tU).

Groundwater environmental impacts can be substantial due to in situ leach mining and should be considered
throughout planning, operation and remediationlZl. In the case of Kénigstein in situ leaching (Germany), a
total of 100 000 t of sulfuric acid was injected with the leaching liquid into the ore deposit. The liquid contains
high contaminant concentrations, for example, expressed as multiples of the drinking water standards:
cadmium 400x, arsenic 280x, nickel 130x, uranium 83x, etc. This liquid presents a hazard to an aquifer that
is of importance for the drinking water supply of the region. Groundwater impact is much larger at the Czech
in situ leaching site of Straz pod Ralskem: 28,7 million m3 of contaminated liquid is contained in the leaching
zone, covering an area of 5,74 km2. This zone contains a total of 1,5 million tonnes of sulphate, 37,500 t of
ammonium, and others. The contaminated liquid has spread out beyond the leaching zone horizontally and
vertically, thus contaminating another area of 28 km? and a further 235 million m3 of groundwater.

Decommissioning and environmental remediation are the last steps in the whole process of site selection,
design, operation, and decommissioning of nuclear facilities. Determination of groundwater remediation
targets is a key point for in situ leach groundwater remediation(8ltel10], No standards on determination of
groundwater remediation targets for in situ leach uranium have been published at the international level.

This document sets out the fundamental principles of determining the groundwater remediation targets
for post in situ leach (also referred as in situ recovery) uranium mining. This document is one of a set of
International Standards on groundwater remediation for in situ leach uranium mining.

This document is formulated in order to manage the groundwater environment protection of uranium in
situ leaching, ensure human health and ecological receptors safety, and standardize the determination of
groundwater remediation target values for uranium in situ leaching.

This document provides the basic principles and procedures for determining the groundwater remediation
target values for in situ leach uranium mining, including requirements for groundwater environmental
investigation, stakeholder engagement, identification of groundwater remediation technology, and
determination and adjustment of groundwater remediation target values.
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