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Guidance on the Application of Accreditation Criteria for the Competence of Forensic Units in the Field of Trace Evidence Analysis
China National Accreditation Service for Conformity Assessment
(CNAS)
Foreword
Trace evidence analysis is one of the accreditation fields of CNAS for forensic units (hereinafter referred to as analysis unit). Investigation in many litigation cases, accidents and incidents requires examination or comparison of certain substances related to the cases or accidents. These substances are very varied and their quantity available for the examination or comparison is very small. Commonly seen substances include paint, glass, fiber, paper, ink, rubber, grease, cosmetics, adhesives, metals, wood, mud, explosives, mineral oil or accelerants and plastics etc., which are referred to collectively as trace evidence or non-biological trace evidence in forensic science/expert testimony.
This application guidance is a further interpretation of CNAS-CL08:2018 “Accreditation Criteria for the Competence of Forensic Units” by CNAS based on the features of this field and does not add to or reduce the requirements in the Criteria. This document is laid out in a way that application guidance is presented against specific clauses of CNAS-CL08:2018 “Accreditation Criteria for the Competence of Forensic Units”. Therefore, the chapter numbers are not consecutive.
This application guidance shall be used in parallel with CNAS-CL08:2018 “Accreditation Criteria for the Competence of Forensic Units”.
This application guidance replaces CNAS-CL29:2014 “Guidance on the Application of Accreditation Criteria for the Competence of Forensic Units in the Field of Trace Evidence Analysis”.
Guidance on the Application of Accreditation Criteria for the Competence of Forensic Units in the Field of Trace Evidence Analysis
1 Scope
This application guidance applies to CNAS accreditation of forensic units engaged in trace evidence analysis.
2 Normative references
This application guidance has mainly referenced relevant contents of CNAS-CL08:2013 “Accreditation Criteria for the Competence of Forensic Units”.

3 Terms and definitions
This application document uses relevant terms and definitions given in CNAS-CL08:2018 “Accreditation Criteria for the Competence of Forensic Units”.
Sample: specimen of known source
Exhibit: sample of unknown source whose type and properties need be analyzed through test to judge its source. 
The trace eveidence sample submitted to the analysis unit for analysis is normally a trace substance exchanged or transferred between 2 or among more objects, some not even visible to the naked eye. It is difficult to extract it from the scene directly. Only the entire or part of the object carrying the trace substance will be sent for testing. This object is also called exhibit.
4 General requirements
4.1 Impartiality
4.2 Confidentiality
4.3 Independence
5 Structural requirements
6 Resource requirements
6.1 General

6.2 Personnel
6.2.2 Trace evidence analysis personnel shall have a bachelor or better degree in the field of physio-chemical analysis or related specialty.
The authorized signatory shall have a bachelor or better degree in the field of physics, chemistry or related specialty and have 3 or more years’ analysis work experience in this field after obtaining qualifications as a trace evidence analyzer and have the intermediate or higher technical title in this specialty.
6.2.7 The analysis unit shall develop the training plan based on personnel posts. Content of the training shall at least include (but not limited to):
——Principles, operation and daily maintenance of such analysis instruments as scanning electron microscope, infrared spectrometer, chromatograph, mass spectrometer etc.;
——analysis methods and relevant technical standards; 
——safeguading relevant equipment;
——knowledge related to chemical safety, protection and rescue.
Under the following circumstances, the analysis unit need re-train the relevant analysis personnel:

——taking up a new post of trace evidence analysis;
——having left the analysis post for more than 1 year;
——changes to the analysis methods or technical standards;
——changes to key equipment.
6.2.8 The analysis unit shall conduct at least one onsite witness of analyzers and personnel involved in the analysis work every 2 years. Taking into account of the work post, the content of onsite witness shall involve such key technical processes as extraction of the exhibit, operation of instruments, data analysis and result judgement. 
6.3 Facilities and environmental conditions
6.3.1 The analysis unit shall confirm that the testing facilities and environment shall not cause side effect on the test results. The analysis unit shall have the corresponding conditions for instruments and equipment with special requirements, e.g. requirements of the scanning electron microscope for surrounding magnetic field and mechanical vibration and requirements of the infrared spectrometer for humidity.
6.3.4 b) The analysis unit must effectively segregate the trace samples that migrate and spread easily prior to their treatment, e.g. the handling and preservation of unknown volatile samples like gasoline and shall ensure that it is free from contamination by known gasoline samples. Relevant premises must be equipped with corresponding safeguarding facilities. 
d) The analysis unit shall allocate corresponding safety protection facilities, such as personal protection equipment, smoke alarm, eyebath and emergency sprinklers and extinguishers etc.
6.3.6 The analysis unit shall have measures and a documented procedure for safe treatment and disposal of toxic and harmful substances and have facilities for safe treatment and disposal of harmful wastes.
6.4 Equipment
6.4.1 The analysis unit shall have the analyzing instrument needed for analysis and the corresponding equipment needed for separation, treatment and preparation of the sample.
6.4.3 The analysis unit shall establish work instructions for equipment operation with regard to important equipment having impact on analysis results, e.g. scanning electron microscope/K-ray energy disperse spectroscopy, infrared spectrometer, chromatograph, mass spectrometer etc. Relevant instruments and equipment shall be managed and maintained by specially-assigned people.
Attention shall be paid to the particular requirements such as environment and safety in the process of preparation storage and use of the reagents and reference materials. 
6.4.4 With regard to special instrument and equipment that cannot be verified or calibrated, the analysis unit shall establish a set of functional verification methods and determine the procedure and frequency of verification based on the instructions of the manufacturer. After being calibrated or verified, the instruments and equipment shall be validated as to whether they meet the requirements of analysis and relevant standards and specifications. Corresponding verification and management procedure shall be developed for instruments and equipment brought to the site for use. 
6.4.8 All the reagents prepared by the analysis unit shall be labeled with the necessary information like composition, concentration, preparation date and validity period as applicable. 
6.4.13 The analysis unit shall retain complete records on the use of instruments. Such records shall include adequate information, e.g. time of use, user, test contents, instrument status etc. to enable traceability to the status of instrument and implementing personnel where possible.
6.5 Measurement traceability
6.6 Externally provided product and service
6.6.2 a) When externally provided test service is needed, the analysis unit shall first choose from accredited forensic units. When it is necessary to subcontract the testing service to non-forensic laboratories, the analysis unit shall take into account of the legal provisions and requirements on the impartiality of forensic testing as well as the technical competence requirements, e.g. avoidance of organization and personnel related to the case.
    c) The analysis unit shall ensure that the purchased chemical reagents that have impact on the analysis results such as the extraction reagents like accelerant residues and explosive residues meet the analysis requirements and shall ensure through inspection means that the reagent blank will not affect the test results.
7 Process requirements
7.1 Contract review
7.1.1 j) When destructive test of the sample is to be performed, the entrusting party shall be notified and gives written consent. The written consent of the entrusting party shall be obtained with regard to the retention time or handling of the sample or sample extract remaining after analysis.
7.1.7 The analysis unit shall limit access of sample-sending personnel into areas likely to contaminate the sample.
7.2 Method selection, verification and validation
7.2.1 Method selection and verification
7.2.1.3 If the model of instruments and equipment leads to the difference of operating conditions from the recommended (authorized) method, corresponding work instructions shall be developed.
7.2.1.4 The trace evidence analysis shall adopt non-destructive analysis of the sample as far as possible. When several methods are to be used on the same sample and the sample quantity is small, non-destructive test shall be done first followed by destructive test. If it is necessary to separate, extract or prepare the sample sent to the analysis unit for testing, the testing methods adopted shall include detailed requirements on separation, extraction or preparation of the sample.

7.3 Sampling
7.3.2 When the unknown sample is trace substance transferred among objects, the foreign substances attached to the exhibit may be more than one kind and the analysis unit shall test all the attached substances by position and category and indicate the sampling and testing positions through graphic presentation or photo-taking.
7.4 Handling of exhibits/samples
7.4.3 When the exhibits are attached to other objects (carrier), apart from the exhibits, the carrier itself may also have important evidence value. Therefore, it is necessary to take a complete picture of the carrier before the exhibit is found, separated and extracted from the carrier.

7.4.4 The preservation and disposal method for hazardous materials like gunpowder, explosive, gasoline, thinner shall meet the relevant national provisions on the management of such hazardous materials.

7.5 Records/files
7.6 Evaluation of measurement uncertainty
7.7 Ensuring the validity of results
7.7.1 The quality control activities of the analysis unit shall also include (but not limited to) the following content:
——quality control over the supplies and reagents that may affect the results of analysis, that can be used for analysis after their indicators are confirmed as compliant with the test requirements;  
——testing of the same exhibit/sample by 2 or more staff respectively;
——testing of the same exhibit/sample by use of 2 or more methods respectively;

——use of reference materials for periodic result verification.
k) When the analysis unit uses retained exhibits/samples as blind samples to test different personnel, is must ensure:
——the homogeneity of the sample meets quality control requirements; 
——the characteristics of the sample is adequately stable during the testing period. 
7.7.2 During the validity of the accreditation certificate, the proficiency testing activities attended by the analysis unit shall cover the analysis objects within the accredited competence scope, and if the analysis object is unable to participate in proficiency testing, it shall at least do one interlaboratory comparison.
7.8 Appraisal document
7.8.2 General requirements for the analysis document
7.8.2.1 The trace evidence analysis document shall contain panoramic pictures of the sample or exhibit and, where necessary, pictures of the sampling positions and sampling situation.

7.9 Complaints

7.10 Nonconforming work

7.11 Control of data and information management

8 Management system requirements

8.1 Options

8.2 Management system documentation (option A)

8.3 Control of management system documents (option A)

8.4 Control of records (option A)

8.5 Actions to address risks and opportunities (option A)

8.6 Improvement (option A)

8.7 Corrective action (option A)

8.8 Internal audit (option A)

8.9 Management review (option A)
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