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Foreword

ISO (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.
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Introduction

The adoption of a traceability system is a strategic decision for an organization that can help provide a
sound basis for a sustainable supply chain. A traceability system is a useful tool to assist an organization
operating within a rare earth supply chain to achieve defined goals and objectives within their overall
management system(s). The choice of how a traceability system is defined is influenced by regulations,
product characteristics and end user expectations. The complexity of the traceability system can
vary depending on the nature of the product(s) within the supply chain, the sources of inputs and the
objectives to be achieved.

The ipap

— {fechnical limits inherent to the supply chain organization and products (i.e. naturg¢ of the raw
materials, size of the lots, collection and transport procedures, processing and pacKaginjg methods);

— the cost benefits of applying such a system;

— the characteristics of mining and processing;

— the environmental impact, waste treatment and disposal processing:
The potential benefits of implementing the traceability system defined in this document arg:
— the ability to trace rare earth materials and products between mine and separated products;
— 1reduction and prevention of pollution;

— promotion of environmentally responsible and sustainable production of rare earths| throughout
the supply chain;

— {foalign a rare earth supply chain with sustainable development goals;
— {o provide better service for users/customers by supplying quality products.

This|document can be used by all participants in the rare earth supply chain. However, thjs document
does|not specify the need for:

— ¢omplete uniformity in the-structure of traceability systems for different rare earth sujpply chains;
dlignment of documentation to the clause structure of this document;
— Uise of specific teyminology within the rare earth supply chain.

In thjs document;the following verbal forms are used:

— ‘Ishall”.indicates a requirement;

— ‘Ishould” indicates a recommendation;

— “may” indicates a permission;
— “can” indicates a possibility or capability.

Information marked as “NOTE” is intended to assist the understanding or use of the document. “Notes
to entry” used in Clause 3 provide additional information that supplements the terminological data and
can contain provisions relating to the use of a term.

This document describes a traceability system covering the rare earth supply chain between the
originating mine and separated rare earth products. This document is intended to give supply chain
members the ability to access information relating to rare earth materials or products as they pass
through the supply chain. This information will include the identity of each business in the supply
chain which has handled the rare earth material or product shipment. This makes it possible for the
purchasers and suppliers of separated rare earth products to identify the businesses in the supply
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chain that process a given shipment of rare earth material, and the location of that rare earth material
as it passes between supply chain nodes.

The following types of businesses in the rare earth supply chain are considered in this document.

a)

b)

d)

f)

g)

Mines, in which rare earth-bearing minerals are:

1) extracted as ore from the ground in solid form by underground, open-pit or dredge mining
methods;

2) extracted as a rare earth-bearing solution from the ground using in situ leaching/recovery
methods, or as a solution using heap or vat leaching methods;

3) ext

acted from tailings or other wastes that contain rare earths.

Recyclipg operations, in which waste, scrap, tailings or end-of-life materials containing rare e

are rep
hydrom)|

Benefic
the rare

Hydroni

1) rar

focessed to produce a rare earth containing material suitable as input to @beneficig
etallurgical or separation plant.

earth minerals into one or more mineral concentrates.
etallurgical plants, in which either:

e earth mineral ore or beneficiation plant product are disSolved, and the solution proce

2) anin situ or heap leach or vat leach solution, is processed.

NO
con

Separat
separat
earths

process
the rard

Traders|
hydrom|
not chaj

Transp(
earth s

The connect

Vi

E In either case, the hydrometallurgical plant prodiices a relatively pure precipitated solid, §
Centrated solution, containing mixed rare earths and suitable as feed to a separation plant.

ion plants, in which mixed rare earth-products from hydrometallurgical plantg
bd into one or more relatively pure products each containing one or more specific
0 the substantial exclusion of other:rare earths. Separation plant products are fu

earth supply chain considered in‘this document.

brokers and wholesalers; entities that handle rare earths, generally the produd
etallurgical and separation plants, possibly re-package or blend material, but otherwi
nge the chemical or physical nature of the rare earth-bearing material.

rters: businessées-that move rare earth products between different businesses in thej
ipply chain.

ions betweeén the businesses are illustrated in Figure 1.

hrths
tion,

ation plants, in which solid ore containing rare earth minerals is processed to concenftrate

ssed;

alt or

are
rare
rther

ed into alloys, magnets, catalystsiand other materials in downstream operations ouftside
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Figure 1 — Overview of rare earth supply chain — Mine to separated products

Some business entities conduct more than one of these activities either at a single site or at two or more

sites. For example, it is common for a mine to own and operate a beneficiation plant, so its product is

an upgraded concentrate rather than whole ore. It is also common for a mining company to own and

operate a hydrometallurgical plant to process its ore or mineral concentrate and then ship a purified

vii
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mixed rare earth product to a separation plant or to a trader. Traders can be involved in the supply
chain, as indicated, but also in the marketing of mineral concentrates.

Recycled rare earth materials can be inputs at several points in the supply chain model described in
Figure 1. Recycling can comprise significant inputs or outputs for some rare earth supply chain nodes.
By their nature, it is often difficult to trace the origin of the rare earths in recycled materials, since
the recycled material can include end-of-life material from products produced many years earlier.
Consequently, it is possible that a percentage of the material in the supply chain will not be traceable
back to a source. If recycling is an important input or output for a supply chain, it is the responsibility
of the supply chain partners to define and disclose how recycling will be handled to meet the overall

objectives of the traceability system (see 4.1).
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specified in this document does not provide guidance on how to account for supply

fe (see 5.3). The methodology for determining mass balance can be unique to(eath
y chain. It is anticipated that some of the methodologies being developed by I1SO/TC
ody, will give insight into how mass balance should be defined and addressedyin the co
ability standard. However, until such a standard on mass balance is achieved, it will b
Ly of the rare earth supply chain to provide the framework and justification for their
ulations that would support their traceability claims.

specified in this document does not demand perfect traceability. There will be occa
e chain traceability of rare earth materials and products is neither possible nor commer
so, some supply chains focus on certain rare earth eleménts rather than on the full

h elements. For example, the focus can be on neodymium-praseodymium oxide (or

ch is a precursor material for NdFeB magnets versus' total rare earth oxides (TR
providing full traceability for all the rare earth glements, some supply chains choo
5 subset. These limitations and choices should bé recognized and should not be taker
ity of an otherwise conforming rare earth supply chain traceability system.

may also be viewed as bidirectional. Although the scheme specified in this docu
he traceability of rare earths from mine to separated oxides, there can be circumsts

1s. Reverse information flows fremdownstream users to suppliers can include inform
bution of rare earths in differentsupply chain channels and downstream use applicat
tional flow of traceability information benefits the downstream users by prov
information on the rare €anths incorporated into their products, while upstream supf

are earth supply€hains operate within and between different countries and varying
s, this document cannot stipulate all the requirements for every situation. A med
 is allowéd~for supply chain businesses to record further supplementary transa
in theith\own non-standardized format but following the same transaction inform
s specified in this document.
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expected. T

his extension beyond the separated products is important in order to provide assurance to

consumers that their products contain traceable rare earths and to align the entire rare earth supply
chain from mine to finished goods with sustainable development goals. In the immediate future, the
most logical extension would be to focus on the traceability of rare earths in the supply chain from
separated rare earth products to permanent magnets, such as NdFeB and SmCo. It is possible that other
supply chains in which rare earths are an important component, such as catalysts, will also be covered
in separate traceability standards. It is anticipated that ISO/TC 298, in tandem with other ISO Technical
Committees, will work to draft such traceability standards as a companion to this document.
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Traceability of rare earths in the supply chain from mine to
separated products

1 Scope

This document specifies requirements for, and gives guidance on, the design and use of a traceability

systinmmﬂnw—cmﬁrqmrdmmmmwply chain
businesses for rare earth materials or products passing through the supply chain)frpm mine to

sepafated products.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, onlyJthe edition cited [applies. For
unddted references, the latest edition of the referenced document (in¢luding any amendments) applies.

IS0 9000, Quality management systems — Fundamentals and voeabulary

ISO 42444-1, Rare earth — Vocabulary — Part 1: Minerals, oXidés and other compounds

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9000, ISO 22444-1 and the
following apply.

ISO gnd [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available-athttps://www.electropedia.org/

31
bengficiation plant
node|(3.8) that receives:unprocessed ore from mines and produce a rare earth concentrate|(3.11) using
variqus methods, stich as gravity or magnetic concentration, or froth flotation

3.2
confjdentialinformation
information-related to product traceability (3.22) that a company possesses which, although it is
possible.to share with a counterparty (3.3), usually within a non-disclosure agreement, it dpes not wish

to beeore-pubhe

Note 1 to entry: Information can be considered confidential by the possessor because of legal or business reasons.

3.3

counterparty

business or other entity (3.6) that either supplies or receives rare earth-bearing materials or products,
to or from a given party

Note 1 to entry: It is possible that a party’s counterparties will be its supplier (3.19) of rare earth-bearing
materials or product, or the customer to whom it supplies rare earth-bearing materials or products.

©1S0 2021 - All rights reserved 1
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data matrix code

DM
two-dimens

ional code that contains encoded data

Note 1 to entry: There are several data matrix systems in use including quick response (QR) code (see ISO 17367),
portable data file (PDF417) (see ISO/IEC 15438), and Han Xin code (see ISO/IEC 20830).

3.5

downstream user
customer that buys or uses, or both, rare earth materials (3.12) or products, in separated or unseparated

forms

3.6
entity

node (3.8) that exists separately from other nodes and has a clear identity of its own

3.7

hydrometa
node (3.8) {
solutions fr
of chemical

3.8
node
rare earth s

EXAMPLE
trader (3.25)

Note 1 to enf
system (3.24)
materials (3.]

Note 2 to erf
possible (e.g.
material scra
arare earth 4
through a pr

3.9
primary prj
business or
(3.12)

EXAMPLE
3.10

llurgical plant
hat receives ore from mines or mineral concentrates from benéficiation plants (3.]
m in situ leach operations that extracts rare earths away fromiother elements by a s
pbr thermal, or both, processes, and generates a purified mixed rare earth concentrate (

Lpply chain business or organization

Rare earth mine, beneficiation plant (3.1), hydrometallurgical plant (3.7), separation plant (

ry: Other nodes not identified in this document may also be considered as part of the traced
if their contribution to the rare earth supply chain is substantial [e.g. sources of recycled rare

14)].

try: The movement between nodes is generally downstream, although lateral movement
from one separation plant to another, or upstream movement, such as the reprocessing of red
p sources of rare earths or offispecification rare earth material). The movement of material thj
upply chain can include substantial holding periods while material is being warehoused or p3
cess with a long residence-time.

oducer
company inyelved in primary production of rare earth ores (3.10) or rare earth mat

Rare earth mine, ionic clay processor.

1) or
eries
3.11)

3.17),

bility
learth

S are
ycled
ough
ssing

brials

rare earth

ore

naturally occurring solid material containing rare earth minerals that can be commercially exploited

3.11

rare earth concentrate
material containing a preponderance of rare earths, obtained by physical or chemical processes, and in
the form of a solid or solution

Note 1 to entry: The concentrate can be obtained from an ionic clay deposit by in situ dissolution followed by
solution purification and precipitation of the rare earths, or from an ore or concentrate by leaching followed by
solution purification and precipitation of the rare earths.
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3.12

rare earth material

inputs to manufacturing processes containing rare earths used to produce products or more complex
or refined materials containing rare earths

3.13
rare earth containing material
material in which the rare earth content is not the primary constituent

3.14
recycled rare earth material
recy: led ulasucto, trdurstrtal-waste-or—set ap fromtrare—earth pet rafent ulqsuct 1uauufa\_tures, other

rare earth downstream users (3.5) and rare earth end-of-life recyclers

Note |1l to entry: This includes end-of-life lamp phosphors, catalysts, tailings (3.20), or other wafte materials
contdining rare earths.

3.15
rare|earth oxide
compound that contains only rare earths and oxygen

Note [ to entry: Generally, the formula for a rare earth oxide is RE,0, whefe'x is 2 and y is 3.
Note 2 to entry: Three of the rare earth oxides have different formulae,specifically CeO,, Pr;0,; anfl Tb,0-.

3.16
radip frequency identification
RFID
use df a device applied to or incorporated into a preduct for the purpose of identification gnd tracking
using radio waves

Note [l to entry: The device is commonly referred.to as an “RFID tag”.

3.17
separation plant
plant that receives purified mixed.rare earth concentrate (3.11) either directly from hydrometallurgical
plants (3.7) or from traders (3:25) and separates the feed material into several purifiedl rare earth
matdrials (3.12) that are purchased by downstream users (3.5)

Note |l to entry: The products‘are purchased to produce metal, alloys, magnets, ceramics, catalysts,|etc.

3.18
shiptto-party
perspn or busingss that receives goods or materials

3.19

company that produces and provides rare earth ares (3.10), rare earth concentrates (3.11) icompounds,

metals, alloys or solutions for its customer

Note 1 to entry: It includes the mines, beneficiation plants (3.1), hydrometallurgical plants (3.7) and traders (3.25)
of rare earth materials (3.12).

3.20

tailings

materials left over from various processes, such as mining, beneficiation, hydrometallurgical or solvent
extraction

©1S0 2021 - All rights reserved 3
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3.21

transit time

time taken between the receipt of raw material or products and the shipment of processed material or
products

Note 1 to entry: The transit times for rare earths passing through beneficiation plants (3.1) and hydrometallurgical
plants (3.7) can have a duration of days. However, the time from when rare earths enter a blending/broker/
logistics facility or a separation plant (3.17) to when the rare earths leave can have a duration of several months,
for example:

— when warehousing products with limited demand;

—  when raaTe earths enter a separation plantand emerge as a separated product in the product warehouse|after
significant processing times.

Note 2 to entfy: Long processing hold times (transit times) complicate the determination of a complete maferial
mass balancd over short time spans (e.g. less than three months).

3.22
traceability
ability to trgce the origin, processing history, application, distribution or placetef materials or prodlucts
under consigleration

3.23
traceability data
information|that can build effective links between nodes (3.8) in the.rare earth supply chain

EXAMPLE Company name, product name, batch number, ex-factory date (the date on which an item left the
company'’s faftory), shipment mass, shipment composition.

3.24
traceability system
system or process that is designed to follow mniaterial through all phases of manufacturing and
distribution|

3.25
trader
broker
blender
business, organization or entity((3.6) that receives rare earth-bearing materials and passes it qn, in
whole or in|part, to a purchaser, either as-received or after blending with other rare earth-bearing
materials frpm other parties

Note 1 to entty: Traders @&o-not change the nature of the rare earth products.
Note 2 to entfy: Trader's operate at various stages of the rare earth supply chain [e.g. as intermediaries betfween

hydrometallufgical plants (3.7) producing purified mixed rare earth concentrate (3.11) and rare earth separation
plants (3.17)]\

3.26

unique identifier

Ul

unique company name, government-issued identifier or alphanumeric code that identifies a node (3.8)
in the rare earth supply chain

4 © IS0 2021 - All rights reserved
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4 Planning a traceability system

4.1 General

To plan an effective traceability system, each node of the supply chain shall:
a) establish the boundaries and applicability of the traceability system to define its scope;
b) establish the objectives of the traceability system;

c) identify relevant regulatory and policy requirements to be considered by the traceability system
T cquest that bupply Chaim courter parties pr ovideevidence that Lhcy are Tmgeting these
requirements;

d) ensure the effective operation of the traceability system by:

1) implementing and maintaining the traceability system requirements(in-accordanice with this
document;

2) assigning responsibility and authority for ensuring that the tracéability system ronforms to
the requirements of this document;

3) allocating adequate and appropriate resources to-carry out commitment$, including
competences needed, training of personnel and monitoring of the implementation of the
traceability system.

4.2 | Documented information

Organizations shall retain:
a) documented information required by this,document;

b) 4Jdditional information that is deteymined as being necessary to meet the objectiives of this
ocument, which makes it effective in tracing the movement of rare earths materials [through the
gupply chain.

4.3 | Counterparties

Nodgs shall determine-their positions in the supply chain by identifying their swipply chain
counfterparties.

Nodgs shall redquire that supply chain counterparties participating in the traceability system
demg¢nstrate an‘awareness of the following elements of the traceability system:

a) the ohjectives;

b) théeregulatory and policy requirements;

c) the controls.

They shall retain documented information as evidence of conformance.

4.4 Unique identifier (UI)

Each node should have a Ul within the rare earth supply chain if the node supplies or receives rare
earth materials to or from a counterparty.

Uls should be recognized by all nodes in the rare earth supply chain.
If a node operates at several different locations or has different types of businesses within the rare

earth supply chain, then each node location or business shall have a unique UL

© IS0 2021 - All rights reserved 5
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5 Operation of traceability system

5.1 General

The traceability of rare earth materials and products should be facilitated by:

a) product segregation in which the identity of shipments is preserved;

b) balancing of inputs and outputs of nodes.

It shall consist of:

a combi

unique
supply ¢

determf
documsd

NOTE If
of each comp

5.2 Prim

A primary p
mine.

NOTE A

upstream comnterparties.

5.3 Mass

The mass of
node in the

If there is an imbalance in the input.ahd output masses, the explanation for the imbalance sh4
documented.

Mass baland
Transit time

NOTE1 M
rare earth pr]

NOTEZ M

nation of record keeping and sharing of data between counterparties;

dentification and labelling of rare earths materials as they flow between nodes)withi
hain;

ning controls to be applied to counterparties in order to satisfy the requirements i
nt.

h shipment is broken up into smaller components, the identity and passage‘through the supply
pnent can be traced.

ary producer

roducer should only supply rare earth ores or materjals that it has produced from its|

node that is at the upstream termination of the supply chain (e.g. a rare earth mine) will nofj

balance

TREO or total rare earth elemént' (TREE), or any defined TREO/TREE subset, enter
supply chain should balance the.mass leaving the node over a given time period.

e should be determined over a timescale appropriate to operations within the node.
s within a npde.should be considered.

bss balance)is an effective measure for the establishment of a traceability system within a ng
pduction=It is also a key measure for quality management within a node.

hss.balance data are usually kept as confidential information by the node. For example, sour

n the

this

chain

own

have

ing a

11 be

de of

res of

materials/co

v ditioc and antaning foaharaahonte Af e dyinte o ditine ava oAl ot divuland it h
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non-disclosure agreement between the seller and the buyer.

NOTE 3

Due to dynamic and continuous production processes and time lags, inaccuracies can occur for mass

balance within a node of rare earth production. It is possible that imbalances will only be checked by a rare earth
node over a significant time period of time (e.g. several months).

NOTE 4

imbalance is when material either enters or is extracted from a warehouse or other storage facility.

5.4 Identification

Each shipment of material containing rare earths shall have:

a) aUl

6

An example of an imbalance is a waste stream containing rare earth materials. Another example of an
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nformation concerning the origin of the rare earths;

c) other parameters that will allow downstream businesses to identify the origin of rare earths and
verify that the shipment has not been tampered with.

NOTE Specific requirements are defined in 5.7 and Clause 6.

5.5

Blending and mixing

The shipment information for blended or mixed materials shall include the following elements, which

arer

epresentative of the shipment:

a)
b) {
c {
5.6

Recy]
(see

The

he UI of each source;
he percentage of the total mass for each source;

he TREO content or a defined subset of the TREO content.

Recycled rare earth material

cled rare earth material should be treated in the same mannef<as material sourced
b.1).

mass of input or outputs, or both, of recycled rare earthUmaterial should be included

balanpce of each node (see 5.3). Transaction information shallbe retained as evidence of cor

5.7

5.7.1

A no
the ny

5.7.2

5.7.2
a) |
b) 3
c)
d) {

Transactions

General

e shipping rare earth materials or products shall retain and transmit transaction inf
ode’s outgoing shipments.

Transaction information

.1 Transaction information between supply chain nodes shall comprise:
JI of the node(s) sefiding the shipment;

| unique serialshipment number;

hipmentname, mass and composition;

hipment dispatch date;

e) |

'rom a mine

in the mass
formance.

brmation on

JI-0f each node that supplied rare earths that are contained in the shipment;

f) Ul of the transportation company;

g) Ul of the node(s) that will receive the shipment.

5.7.2.2 Transaction information on outgoing shipments shall be supplied to the ship-to-party using
one or more of the following:

a) direct printing on packaging;

b) label(s) in plain text;

c) data matrix code;

d) RFID tag.
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These shall be affixed to or physically accompany the shipment.

5.7.2.3 The shipper shall additionally provide the transaction information to downstream supply
chain counterparties by hard copy or electronic means.

A node receiving shipments should:

a) review the transaction information found on packaging, labels, etc. accompanying the shipment
with the transaction information provided by the shipper separately by hard copy or electronic
means;

b) notify t] ying
the shipment and that provided separately;

c) record further flow of the rare earth product produced from the supplier materials and let the
record ¢f these products be accessible to the supplier under a non-disclosure agreement.

5.7.2.4 Transaction information on incoming shipments, as defined in Tables 1 to 5, shall be retdined

by the ship-fo-party (see 6.1 to 6.5).

Each node shall retain transaction information for each shipment:

a) until the material in the shipment is further processed plus one year;

b) until the material in the shipment is sold to end-user(s) plus one.year;

c) foratle

or whicheve

5.7.2.5 Tr
in Tables 1
should:

a) beretaij
b) be madj

To facilitate
between thd

6 Information transmitted with shipments between adjacent nodes

6.1 Mine

6.1.1 For amine that1s shipping ore 1n either bulk or packages to a remote location, the tracea

st two years;

I is greatest.

hnsaction information identified as confidential by a node, including information reqj
0 5, may be excluded from disclosureito’any other node. However, confidential inform

ned by the node in control ofithe confidential information;

e available for review by.-counterparties to fulfil the objectives of the traceability syste

ir relevant counterparties.

hired
htion

m.

the review of confidéntial information, nodes should implement non-disclosure agreenpents

data in Table 1 shall, by physical or electronic means:

a) accomp

b) be sent

any the shipment;

directly to the ship-to-party;

c) besecurely stored by both the mine and the ship-to-party.

bility

6.1.2 Each separate ore shipment shall be accompanied by the detailed shipping information
described in Table 1.

Ores from d

ifferent mines that are shipped together should be kept separate and not blended.
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If any ore that originated from a mine other than the reporting mine has been blended into the material

of the shipment, then the contributing mine’s:
a) traceability data shall be declared;
b) Ul shall be stated;

c¢) mass and analysis data shall be included for the shipment.

6.1.3 If a mine delivers its ore or an in situ generated leach solution directly to a proximate

beneficiation or hydrometallurgical plant that is wholly owned by the mine, then:

a) the requirements of Table 1 do not apply;
b) the requirements of Table 2 or Table 3, or both, shall be met.
NOTH There can be operations where ore from two or more mines are consolidated to form a single
shipment.
Table 1 — Data transmitted with shipments between a mine shipping unprocessed ¢re and its
customer
tem Traceability Description Required Optional Example
data
Name and address of V Any REH Co., Smith
Shipper Mine company Creek, AB, CA
Company Ul v 0799364123453
Company UI2 v 4620694787620
Ore 1 Mass (dry), t V 45t
Mass fraction (d5)%) 0
TREOP v 7%
Compapy U2 v 0829364173456
O}i'.e in y Ore 2 Mass (dry), t Vv 5t
shipmen Mass fraction (as %) J 5 0
TREOP 0
Company UJ? v 0629364443453
Ore 3 Mass (dry), t v 10t
Mass fraction (as %) o
TREOP v 8%
Material . I .
4 o Brief description Vv Coarse ore in bulk
escription
Shipment UI for shipment v 5629609077289
number
) Total dry mass of
Shipment ) material in shipment, t v 60t
Quantity -
Mass of TREO in N 42t
shipment, td ’
i Date of shipment v 2019-02-18
Shipment - - -
Packaging methods v FIBC in Container
a Ul of the company contributing ore to the shipment.
b Analysis of the TREO content of shipment (or a defined subset of the TREO content).
¢ Ifthere are more than three ore sources, additional rows may be added.
d  Total TREO mass in shipment, i.e. sum of TREO mass content in ores.

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=4b4acb56f440f80ba25de715db99103d

ISO 23664:

2021(E)

Table 1 (continued)

Item Traceability Description Required Optional Example
data
) Name and address of J Speedyshipping, Inc.
Transportation company Geigerville, ON, CA
company
. Company Ul N 0889366123451
Destination
Name and address of NG REEupgrade LLC,
Ship-to-party company Latown, SK, CA
Company Ul V 0889374123856
a Ul of the ¢ompany COMIbUTITE OTE TO tE SITIPIET.
b Analysis pf the TREO content of shipment (or a defined subset of the TREO content).
¢ Ifthere aye more than three ore sources, additional rows may be added.
d  Total TREO mass in shipment, i.e. sum of TREO mass content in ores.
6.2 Beneficiation plant
6.2.1 For g beneficiation plant that is shipping packaged mineral concentrates, the traceability dqta in
Table 2 shall, by physical or electronic means:
a) accomphpny the shipment;
b) be sent{irectly to the ship-to-party;
c) besecufely stored by both the mine and the ship-to-party.
6.2.2 To the maximum extent possible, ore and concentrate should be treated without blending.
If a beneficiption plant processes a blend of ores from more than one mine and the resulting mineral
concentrate|contains materials from more than‘one mine, then:
a) each or¢ source shall be declared;
b) the confributing mine’s Ul shall be stated;
c) the per¢entage of the TREO ¢ontent of the shipment from each mine shall be declared, as in Table 2
If a beneficigtion plant deliversits mineral concentrate directly to a proximate hydrometallurgical plant
that is wholly owned by the beneficiation plant, then the requirements of Tables 2 and 3 shall be njet.
NOTE1 There can be beneficiation plants receiving ore from two or more mines either as a blend for as
separate ore hipments:
NOTE 2  Blending is strongly discouraged. By not blending, beneficiation plants will facilitate the tracing pf the

resulting mir

eral concentrate to the originating mine using the transaction information in Table 2

10
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Table 2 — Data transmitted with shipments between a beneficiation plant shipping mineral
concentrate and its customer

Item Traceability Description Required Optional Example
data
Beneficiation Name and address of J REEupgraders LLC,
Shipper plant company LaLutown, SK, CA

Company Ul Vv 0889374123856

Source 1 Company Ul Vv 3810383974750
Contribution to
FRESrassin 7 50%

shipment, as mass
fraction (as %)

Feed sourceb.c

Source 2 Company Ul Vv 0496366123483
Contribution to
TREO mass in N 20 %

shipment, as mass
fraction (as %)2

Material REE minergl filter cake

description Brief description V
Shipment UI for shipment v 646831003756
number
. Mass of material in
Shipment . shipment, t v 20t
Quantity -
Mass of TREO in J 10t
shipment, td
Shipment Date of shipment N 2019-02-27
Packaging methods v FIBC in cornjtainer
Transportation |Name and-address of N Speedyshipping, Inc.
company company Geigerville, ON, CA
Desthnati Company Ul v 0889366123451
estination
Ship-to-party Name and address of J REOdissolyers LLC,
company Lutown, SK, CA
Company Ul v 0449374123856

a  Hstimated percentage.contribution of the stated feed source to the TREO content (or a defined subsef of the TREO
contgnt) of shipment.

b Feed source camrefer to a mine shipping ore to the beneficiation plant or another beneficiation flant shipping
conc¢ntrate that iseombined with the reporting plant material.

¢ Ifthere aremore than two feed sources, additional rows may be added.

d  Total/TREO mass in shipment, i.e. sum of TREO mass content in feed sources.

6.3 Hydrometallurgical plant

6.3.1 For a hydrometallurgical operation shipping purified mixed rare earth concentrate to a trader
or directly to a separation plant, the traceability data in Table 3 shall, by physical or electronic means:

a) accompany the shipment;
b) be sent directly to the ship-to-party;

c) besecurely stored by both the hydrometallurgical operations and the ship-to-party.
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6.3.2 To the maximum extent possible, ore and concentrates should be hydrometallurgically treated
without blending.

If a hydrometallurgical plant processes a blend of ores, mineral concentrates or in situ leach solutions,
and the purified mixed rare earth concentrate contains materials from more than one mine,
beneficiation plant, or in situ leach operation, then:

a) each source shall be declared;
b) the Ul of contributing source(s) shall be stated;

c) the percentage of the TREO content (or a defined subset of the TREO content) of the shipment from
each sofirce(s) shall be declared, as in Table 3.

6.3.3 If a hydrometallurgical plant delivers its purified mixed rare earth concentrate directly| to a
proximate separation plant that is wholly owned by the hydrometallurgical plant, then:

a) therequirements of Table 3 do not apply;
b) the requiirements of Table 5 shall be met.

NOTE1 There can be a hydrometallurgical plant receiving ore or concentrates as a blend or as seplarate

shipments.
NOTE 2  Blending is strongly discouraged. By not blending, hydrometallurgical plants will facilitatp the
tracing of the resulting purified mixed rare earth concentrate back to the'originating mine using the transgction
information in Table 3.
Table 3 (— Data transmitted with shipments between a hydrometallurgical plant shipping
purified mixed rare earth concentrate and its customer
Item Tra(iieazlt:llty Description Required Optional Example
Hydrometal- |Name and address of N REEleacher LLC,
Shipper lurgical plant |company Ceriumville, NU, CA
Company Ul v 0799366123453
Source 1 Soufce™ Ul v 7572390110012
TREDO in shipment, 0
mass fraction (as %)? v 50 %
Source 2 Sourceb Ul V 6389602628002
Feed source< TREO in shipment
) 0,
mass fraction (as %)2 v 30%
Source 3 Sourceb Ul v 7834890306013
TREO in shipment, o
mass fraction (as %)? v 20%

a  Estimated contribution of stated feed source to TREO (or a defined subset of TREO content) in the purified mixed rare
earth concentrate shipment.

b Feed source can refer to a mine that is shipping ore to the hydrometallurgical plant or a beneficiation plant that is
shipping mineral concentrate to the hydrometallurgical plant.

¢ Ifthere are more than three feed sources, additional rows may be added.

d  Total TREO mass in shipment, i.e. sum of TREO mass content in feed sources.
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