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1. Standardization




- Standardization

Importance of standardization in e-waste management

» Sets a level playing field.
» Ensures safe and sustainable management of WEEE.

» Assists treatment operators in fulfilling the requirements of the WEEE Directive without placing
unnecessary administrative burdens on operators of any size, including small and medium sized
enterprises (SMEs).

» Gives additional guidance to operators.

» Covers the collection and logistics of WEEE to allow proper treatment.

Standards are required to requlate
collection, sorting, handling, storage,
transportation, treatment and disposal of
WEEE.

- WEEE




- Standardization

Where the norms and standards (N&S5S) sit in the

grand scheme of things
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- Standardization

Elements of N&S

The norms and standards are within the legal integration with the aims around
coordinating all laws as a command and control mechanism.

REGULATIONS
Protocol

Conformity
NORMS & P Assessment Training
Standards

STANDARDS

Guidance Auditor
Document Handbook




- Standardization

Norms and Standards Characteristics
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- Standardization

International standards

» CENELEC

» European Standard

» https://www.cencenelec.eu/areas-of-work/cen-cenelec- W curopean Standards.
Tor Waste Blectricat and

topics/environment-and-sustainability/clc-tc-111x-environment/ s o

(Weee)

» ISO

International Organisation for Standardisation

CENELEC

» E-Stewards

Standard for Responsible Recycling and Reuse of Electronic Equipment
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Conformity Assessment

Elements of a conformity assessment scheme
Conformity assessment procedure
Types of conformity assessments

Particularities in e-waste management




- Conformity Assessment
Elements of a conformity assessment scheme

Why WEEE conformity assessments?

- Assuring a level playing field through equal
requirements for the operation

- Requirement in customer contracts could result
in a competitive advantage

- Demonstrate "best in class” to facilitate
cooperation with public institutions




- Conformity Assessment

Which main documents which might be needed?

Process Documents

Handbook/Guidance document: Supports the audit process

Conformity Assessment Body: Organizational regulations

Audit protocol: Basis document for the audit

Special forms: e.g., for downstream monitoring, mass flow reporting etc.
Assessment of conformity: When is conformity with N&S given?

Appeal procedures

Auditor profile: Education, experience...

Code of conduct: Impartiality, confidentiality....

Training curriculum: Content, duration, examination....

Certification and re-certification: Procedure, expiration of certificate....
Contract: Content, duration, expiration

Requirements: Types of company which can apply for the certificate
Certification and re-certification: Procedure, expiration of certificate....

Contract: Content, duration, expiration

12




- Conformity Assessment
Design features of the audit protocol (1/4) qq

Aim of the protocol

Translation of the standard requirements into a handy and easy-to-understand
conformity assessment procedure.

Design features

The order of the aspects to be checked should follow the natural process of the
conformity assessment

Start understanding document plant tour compilation of material flow summiat]rgland
the company review findings control feedback



- Conformity Assessment
Design features of the audit protocol (2/4) qq

Design features

No checklist with yes/no questions. Each aspect must be answered with description,
assessment and, in some cases, proof of evidence.

Assessment of whether compliance is given or if it results in a critical or minor
deviation as regards to the N&S.

Critical deviation Minor deviation

The situation encountered does not comply
with the standard, but is not directly or
indirectly related to operational or
environmental risks.




- Conformity Assessment
Design features of the audit protocol (3/4) «

Design features

Questions in the protocol are directed towards the auditor who must reformulate
the question in some cases.

Question in the protocol Question to the auditee
Is a procedure in place to verify that How do you ensure that the informal
informal workers engaged in workers you work with are legal?
dismantling are registered on any
required database? How is this documented?

This will be trained




- Conformity Assessment
Design features of the audit protocol (4/4) «

Design features

The final result of the audit is a clear number of critical and minor deviations. This
will help the company to improve their business performance and the compliance
with the N&S.

Four levels will be distinguished:

- Level 1: Conform; no critical and maximum 10 minor deviations

- Level 2: Close to conform; 1-3 critical deviations or more than 10 minor deviations.
- Level 3: On the way; 3-6 critical deviations

- Level 4: Not conform: more than 6 critical deviations.



- Conformity Assessment R
Structure of the audit protocol o
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- Conformity Assessment
Conformity assessment procedure (1/2)

Preparation

Scope » Objective
» Waste streams (inputs & outputs)
* Processes

Planning « Time planning
* Role and task assignment
» Procedures and techniques

Pre-audit meeting /
Second pre-audit
meeting

Company registration

Permit, license

Environmental management plans
Environmental impact assessment report
SOPs

Quantities

Processes

Report from government visits

Annual report




- Conformity Assessment

Conformity assessment procedure (2/2)
Implementation

Opening meeting * Information about purpose of the audit
* Introduction of the team
» Definition of the scope of the audit
» Schedule
» Security and company policy issues
» Confidentiality issues

Questioning, document < Work through the audit protocol
review and evidence » Ask questions, check answers
gathering » Request documentation (manuals, reports, monitoring data, work
instructions, procedures, training schedules etc.),
» Review documentation against N&S

Site tour » See following slides
Exit meeting * Questions & document review coming up from the site tour

» Preliminary findings to the company
* Next steps and deadlines




- Conformity Assessment
Types of conformity assessments

Testing

« Involves evaluating a product or service against specified requirements through various testing
methods.

e Calibration

« This is the process of verifying the accuracy of measurement instruments.

mmmm INSpection

« Involves examining products, processes, or services to ensure they meet specified requirements.

e Certification

« Certification of management systems.
 Product certification.
e Certification of individuals.

Greenhouse gas emission identification and quantification

« Involves assessing emissions on accordance with 1ISO 14065.

s ENvironmental verification

« This assesses compliance with environmental standards and regulations.




Conformity Assessment

Particularities in e-waste management

The management of WEEE involves specific practices and technologies aimed at maximising the
recovery of secondary materials, while minimising environmental and health impacts.

Sound management includes [lls]ElEpie=1alelsNe) felelal ol ga s SN M uE ERINNN ensuring
compliance with established standards and regulations.

Importance of Conformity A - Continuous Stakeholder Adaptation to Local

The effective
management of WEEE
relies on both voluntary
technical standards and
mandatory regulations.
These standards help
ensure efficiency in the
treatment processes
and protect human
health and the
environment from the
toxic substances found

in e-waste.

This process involves
demonstrating that
WEEE recycling facilities
meet the requirements
set by national and
international standards.
It includes activities
such as testing,
inspection, and
certification, which are
essential for verifying

compliance.

Independent entities
conduct the
certification process to
confirm that companies,
products, or services
comply with specific
standards. This
independence is crucial
for maintaining
impartiality and
credibility in the

assessment process.

To maintain conformity
over time, ongoing
surveillance activities
are necessary. This
ensures that facilities
continue to meet the
required standards
throughout their

operation.

The proposed conformity
assessment mechanism
aims to build trust
among all stakeholders
in the WEEE value
chain, including
consumers, retailers,
and regulatory
authorities, by ensuring
equitable adoption of
standards and
compliance with

regulations.

Need for conformity
assessment mechanisms
to be tailored to the
specific realities of the
country, in this case,
Peru, to effectively
address local challenges
in e-waste

management.

21




3. Tools and Techniques

Tools and instruments

Audit techniques

Code of conduct




-Tools and Techniques

Procedures

* * * & &

* * * *

Clarification of audit scope and brief

Pre-audit moeting with auditoe

Second pre-audit meeting to clarify points and logistics (optional)
Audit team meeting (optional)

Audit

. Opening mooting

. Site tour

. Questioning, documentation review, consolidation of findings
. Exit meooting

Draft Audit report

Final Audit report

Audit findings Action Plans

MNext audit

g

Environmental
Auditing =~




-Tools and Techniques
Techniques for conformity assessments
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-Tools and Techniques
Techniques for auditing WEEE recycling companies

Office part
Verification method Audit of WEEE recycling companies

Review of » Verification of documentation: complete? plausible? up to date? well
documents/records illustrated?

* Includes: permits/authorizations, SOPs, material flow documentation,
delivery notes, export documents, contracts, guidelines, quality and
safety management manual, health and safety certificates, chemical
analysis results, training, correspondence, photos, etc.

Interviews » Clear questions

» The questions in the checklist are questions to the auditor! Questions need
to be reformulated.
* Interviews with employees during plant tour

25




- Tools and Techniques
Techniques for auditing WEEE recycling companies

Site tour

Observations

Random
checks/sample
collection

Guiding question: What does the company process and what needs to be looked
at/considered?

Walk through the material flow: Receiving, handling, storage, storage,
processing, delivery) and focus on critical materials and flows

Visual check of incoming material, containers, workplaces, material feed,
vehicles, conveyors, quality of intermediate and outgoing fractions
(hazardous/non-hazardous), storage of hazardous waste

Ask to see what has not been shown

Verify the use of PPE according to activities

Verify emergency exits, signs, accessibility

etc...

Visit to the surroundings and additional facilities (material scale, radioactivity
measurement, etc.)

Look behind the curtains!

Storage and labeling of problematic fractions

Quality of disassembly and separation of fractions

Occasionally on-site measurements (e.g., of mercury)
26




-Tools and Techniques
Techniques for auditing WEEE recycling companies

Site tour

Verification method | Audit of WEEE recycling companies

Photographs » Documentation of good and bad practices (deviations from the N&S)
» No pictures of faces of people

Specific notes » Additional Information
« Bring paper and pen to write down things you may ask later, etc.
» OQutside of the checklist: Specific comments or statements




-Tools and Techniques
Interrogation techniques

The audit protocol is a tool for auditors Example:
for a structured, complete and common * Question in the audit protocol:
audit procedure. (4.1.3.1) Are temperature

exchange equipment stored and
transported upright and
adequately protected?

The questions to the auditee shall be
formulated differently from the question
asked in the protocol and shall invite the
auditee to provide information and a
description based on which the auditor
can assess compliance with the N&S

* Question to the manager:
How are temperature exchange
equipment stored and transported?

28




- Tools and Techniques

Interrogation techniques

Ask mostly open-ended rather than
closed-ended questions.

Auditors should be persistent in
asking questions and reflect
critically on the answers given by
the auditee. If the answer is vague,
follow up with a follow-up
question.

Questions in the protocol that are
not related to the documents, but
need to be assessed during the site
visit, should be marked in advance
in the checklist and asked during
the site visit.

Example:

Protocol question: (4.1.2.3) Is storage of not
fully decontaminated WEEE protected from
weather either under a roof or by using a
weatherproof covering?

Question to the manager: Based on which
criteria do you know that WEEE is not fully
decontaminated?

Manager's reply: We separate hazardous and
non-hazardous electronic waste.
Supplementary question to the manager: How
do you distinguish between these two
categories?

Manager's reply: We separate them according
to our QMS SOP.

Follow-up question to the manager: ... And
where is this SOP? ... What is the basis for this
distinction? ... ... Is this SOP available in the
reception area? Is it known to the workers? ...
etc. ....

29




-Tools and Techniques
Site visit

Normally, the auditee guides the plant
tour and usually shows the good things
and does not put the spotlight on what
they think is not so good. To identify
minor or critical deviations, it is
important to move around the facility at
some point quite independently (with
the company's consent, of course).

Prohibited activities should not be asked
during the office portion of the audit but
should be checked during the site visit.

Example:

The auditor sees a closed drum in the storage
area that was not shown by the manager during
the site visit. The auditor should ask the
auditee, "Can you open this barrel?”

Example :

Protocol question: (4.1.1.1) Are all facilities

and collection setups suitable for all types of

WEEE received and stored and do they provide

adequate consolidation and storage space?

Questions during the tour at the plant (in the

reception area):

*  What types of WEEE can you receive under
your permit?

» Based on which criteria do you differentiate
in storing the different types of WEEE?

» Can | have a look at your storage area?

30




-Tools and Techniques
Proof of proper downstream treatment

Revision the output documentation

Which fractions are registered? Do they match with the incoming devices
and materials?

Where are the fractions sent to?
Is there a clear indication of the recipient (name of company, address)?
Is it a dealer or a processing company?

Does the processing company have the necessary authorizations and
technologies to treat the fraction?

Does the recycler know what happens to his fractions in the downstream
operation




-Tools and Techniques
Code of conduct

The Code of Conduct provides specific rules and guidelines governing individuals’ actions within an
organisation, often addressing compliance with laws and organisational policies.

Key elements of a Code of Conduct include:
» [[L=F-{gia's Importance of honesty and ethical behaviour in all actions.
» (0131 8)\413"H Requires individuals to maintain impartiality and avoid conflicts of interest.

> (®elpiileSIsEVIAH Need to protect sensitive information and not disclose it without propser
authorisation.

> Ensures that individuals possess the necessary skills and knowledge to perform their
duties.

> Encourages adherence to high standards of conduct and respect the laws and
regulations.

> INLeloI0 11031114 Individuals are held responsible for their actions and decisions.
> Promotes a culture of respect among colleages, clients, and stakeholders.




Global examples: Different Set-ups of conformity assessments systems

| coombia | Peu | _ Ghana Egypt

Model
CA system holder
Type

Auditors

Contracts with
auditors

Standard Applied

Accreditation

Training

National Normalization Body

Icontec Inacal
3rd party / voluntary
Icontec Inacal

WEEE recycler

NTP 900.064 (general)
NTP 381.100
(treatment)

NTC 6352-1 (logistics)
NTC 6352-2 (treatment)
yes

Training of auditors Training of auditors
2022 2023

Government

Environmental
Protection Agency

Waste Management
Regulatory Authority

3rd party / mandatory

WMRA &
e external consultants

National authority

National Technical
Guidelines for
Environmentally Sound
WEEE Management

National Technical
Guidelines on
Environmentally Sound
e-waste Management

no

Training of auditors Training of trainers
2021 2023

33
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Structural set-up in Switzerland

One Conformity Assessment Body for each PRO

Both Conformity Assessment Bodies are independent
third-party institutions

SENS Conformity Assessment Body: composed by
consultants from multiple companies (private)

SWICO Conformity Assessment Body:
Previously: scientists and engineers from Empa (public)

Now: Consultants (ex empa) from one company (private)

Close cooperation between the Conformity Assessment
Bodies for mutual benefit is assured by a Joint
Technical Commission

The Joint Technical Commission is formed by the
Auditors from the two Conformity Assessment Bodies
and one representative of each PRO

Take-back system
for ICT and CE

SWICO

Conformity Assessment Body Swico

dss’ 5

5 auditors

\ 4

Joint technical commission

ﬂ\

Conformity Assessment Body Sens
carbotech = [yl -
Or

r IPSOELD | Ahaco - 6 auditors

SZNS

Take-back system
for household appliances and PV



http://carbotech.ch/

References

Ardoz Garcia, D. & Werner, F. (2024). Conformity Assessment Schemes for WEEE recycling facilities. Sustainable Recycling Industries
(SRI). Available:

CENELEC (2017). European Standards for Waste Electrical and Electronic Equipment (WEEE). Available:

International Standardization Organization (ISO) (2019). “ISO in Brief”. Available:



https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.sustainable-recycling.org/reports/conformity-assessment-schemes-weee/
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/AreasOfWork/CEN-CENELEC_Topics/Environment%20and%20Sustainability/Quicklinks%20General/Documentation%20and%20Materials/weee-brochure.pdf
https://www.iso.org/publication/PUB100007.html

