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PJLA … 





NIST Traceability … What is Needed? 

• What do I need to do to support a claim of traceability? To support a 
claim, the provider of a measurement result or value of a standard must 
document the measurement process or system used to establish the claim 
and provide a description of the chain of comparisons that were used to 
establish a connection to a particular stated reference. There are several 
common elements to all valid statements or claims of traceability: 

–  a clearly defined particular quantity that has been measured  
– a complete description of the measurement system or working standard used to 

perform the measurement  
– a stated measurement result or value, with a documented uncertainty  
– a complete specification of the stated reference at the time the measurement 

system or working standards compared to it  
– an internal measurement assurance program for establishing the status of the 

measurement system or working standard at all times pertinent to the claim of 
traceability  

– an internal measurement assurance program for establishing the status of the 
stated reference at the time hat the measurement system or working standard 
was compared to 



General Requirements in ISO 17025 

• The general requirements for traceability in 
ISO/IEC 17025:2005: 
– 5.6.1 All equipment used for tests and/or 

calibrations, including equipment for subsidiary 
measurements (e.g. for environmental conditions) 
having a significant effect on the accuracy or 
validity of the result of the test, calibration or 
sampling shall be calibrated before being put into 
service. 

 



General Requirements in ISO 17025 

• It is an obligation of the laboratory to justify the need for 
calibration. In ISO/IEC 17025:2005, the further traceability 
requirement for calibration laboratories is: 

 
– 5.6.2.1.1 For calibration laboratories, the programme for calibration 

of equipment shall be designed and operated so as to ensure that 
calibrations and measurements made by the laboratory are traceable 
to the International System of Units (SI) (Système international 
d'unités). 

 



General Requirements in ISO 17025 

• For reference standards the traceability requirements 
of ISO/IEC 17025:2005 are: 
– 5.6.3.1 The laboratory shall have a programme and 

procedure for the calibration of its reference standards. 
Reference standards shall be calibrated by a body that can 
provide traceability as described in 5.6.2.1. Such reference 
standards of measurement held by the laboratory shall be 
used for calibration only and for no other purpose, unless it 
can be shown that their performance as reference 
standards would not be invalidated. Reference standards 
shall be calibrated before and after any adjustment. 

 



General Requirements in ISO 17025 

• Clause 5.6.2.1.1 in ISO/IEC 17025:2005 further 
states that “When using external calibration services, 
traceability of measurement shall be assured by the 
use of calibration services from laboratories that can 
demonstrate competence, measurement capability 
and traceability”.  

• For equipment and reference standards that must be 
calibrated, the ILAC policy is that they shall be 
calibrated by: 
 



ILAC Policy ... 
1) An NMI whose service is suitable for the intended 

need and is covered by the CIPM MRA. Services 
covered by the CIPM MRA can be viewed in 
Appendix C of the BIPM KCDB which includes the 
range and uncertainty for each listed service.  
– Note 1: Some NMIs may also indicate that their service is covered by the 

CIPM MRA by including the CIPM MRA logo on their calibration certificates, 
however the fixing of the logo is not mandatory and the BIPM KCDB remains 
the authoritative source of verification. 

– Note 2: NMIs from Member States participating in the Metre Convention may 
take traceability directly from the BIPM. The KCDB provides an automatic 
link to the relevant BIPM calibration services (including the range and 
uncertainty). Individual calibration certificates issued by the BIPM are also 
listed. 

 



ILAC Policy ... 

2) An accredited calibration laboratory whose service is 
suitable for the intended need and is covered by the 
ILAC Arrangement or by Regional Arrangements 
recognised by ILAC.  
Note 3: Some calibration laboratories indicate that their service is covered by the 

ILAC Arrangement by including the ILAC laboratory combined mark or the 
accreditation symbol of the ILAC and/or regional MLA full member 
accreditation body on the calibration certificate and this may be taken as 
evidence of traceability. 

 



ILAC Policy ... 
 3a) An NMI whose service is suitable for the 

intended need but not covered by the CIPM 
MRA. In these cases the accreditation body 
shall establish a policy to ensure that those 
services meet the relevant criteria for 
metrological traceability in ISO/IEC 
17025:2005 and that the calibration 
certificate includes statements concerning 
measurement uncertainty and traceability.  

OR 
 



ILAC Policy ... 
• 3b) A calibration laboratory whose service is 

suitable for the intended need but not covered 
by the ILAC Arrangement or by Regional 
Arrangements recognised by ILAC. In these 
cases the accreditation body shall establish a 
policy to ensure that those services meet the 
relevant criteria for metrological traceability 
in ISO/IEC 17025:2005 and that the 
calibration certificate includes statements 
concerning measurement uncertainty and 
traceability. 
 



ILAC Policy ... 

• Laboratories that have demonstrated traceability of 
their measurements through the use of calibration 
services offered according to 1) or 2) above have 
made use of services that have been subject to 
relevant peer review or accreditation.  In the situation 
where 3a) or 3b) applies, this is not the case and the 
laboratory must therefore ensure that appropriate 
evidence for claimed traceability and measurement 
uncertainty is available and the accreditation body 
shall assess this evidence. Further guidance is 
found in Annex A. 



General Requirements in ISO 17025 

5.6.2.1.2 There are certain calibrations that currently cannot be 
strictly made in SI units. In these cases calibration shall 
provide confidence in measurements by establishing 
traceability to appropriate measurement standards such as: 
– the use of certified reference materials provided by a competent 

supplier to give a reliable physical or chemical characterization of a 
material; 

– the use of specified methods and/or consensus standards that are 
clearly described and agreed by all parties concerned. 

      Participation in a suitable programme of inter laboratory 
comparisons is required where possible. 

 



ILAC Policy ... 

4)Clause 5.6.2.1.2 can only be applied in the 
case in which the laboratory has demonstrated 
that the policy 1) to 3) cannot reasonably be 
met. It is the responsibility of the laboratory 
to choose a way to meet 5.6.2.1.2 and to 
provide evidence that 5.6.2.1.2 is met. This 
evidence shall be documented and the 
documentation shall be assessed by the 
accreditation body.  

  
 



ILAC Policy ... Testing 

• The ILAC Arrangement in testing covers both 
testing laboratories accredited to ISO/IEC 
17025:2005 as well as medical laboratories 
accredited to ISO 15189:2012. In ISO/IEC 
17025:2005, the requirements for traceability 
in testing laboratories are: 
 



ILAC Policy ... Testing 

   5.6.2.2.1 For testing laboratories, the requirements given in 
5.6.2.1 apply for measuring and test equipment with 
measuring functions used, unless it has been established that 
the associated contribution from the calibration contributes 
little to the total uncertainty of the test result. When this 
situation arises, the laboratory shall ensure that the equipment 
used can provide the uncertainty of measurement needed. 

     NOTE  The extent to which the requirements in 5.6.2.1 should be followed 
depends on the relative contribution of the calibration uncertainty to the 
total uncertainty. If calibration is the dominant factor, the requirements 
should be strictly followed. 

 



ILAC Policy ... Testing 

5)If the calibration of instruments used in testing 
contribute significantly to the overall uncertainty, the 
same policy for traceability applies (as detailed under 
1) to 4) above). 

6)If a calibration is not a dominant factor in the 
testing result, the laboratory shall have quantitative 
evidence to demonstrate that the associated 
contribution of a calibration contributes little 
(insignificantly) to the measurement result and the 
measurement uncertainty of the test and therefore 
traceability does not need to be demonstrated. 
 



ILAC Policy ... Testing 
• In ISO/IEC 17025:2005 the further 

requirement for traceability for testing 
laboratories is: 

   5.6.2.2.2 Where traceability of measurements 
to SI units is not possible and/or not relevant, 
the same requirements for traceability to, for 
example, certified reference materials, agreed 
methods and/or consensus standards, are 
required as for calibration laboratories (see 
5.6.2.1.2). 
 



ILAC Policy ... Testing 

ISO/IEC 17025:2005 5.6.3.2 Reference materials: 
• Reference materials shall, where possible, be traceable to SI 

units of measurement, or to certified reference materials. 
Internal reference materials shall be checked as far as is 
technically and economically practicable. 

• At present, the ILAC Arrangement does not cover the accreditation of 
reference material producers (RMPs).  At the regional level, APLAC & IAAC 
operate MRAs for RMPs and a number of countries operate systems for the 
accreditation of RMPs, and the number of accredited RMPs is therefore 
increasing  



ILAC Policy ... RMPs 

• The ILAC policy in regard to traceability 
provided by RMPs is: 

7)The values assigned to reference materials included in 
the BIPM KCDB or produced by an accredited RMP 
under its accredited scope of accreditation to ISO 
Guide 34:2009, in combination with ISO/IEC 
17025:2005, are considered to have established valid 
traceability (see ILAC General Assembly resolution 
ILAC 8.12). 
 



ILAC Policy ... RMPs 

8)The values assigned to reference materials covered by 
entries in the JCTLM database are considered to have 
established valid traceability. 

9)The majority of reference materials are produced by 
nonaccredited RMPs. These can be considered as 
critical consumables and the laboratory shall 
demonstrate that each reference material is suitable 
for intended use as required by clause 4.6.2 in 
ISO/IEC 17025:2005 or ISO 15189:2007. 
 



Annex A 
•  Section 2 does not imply any hierarchy in the 

“quality” of traceability between options 1), 2), 
and 3a) and 3b). Each provides an acceptable 
route to establishing the traceability required 
by ISO/IEC 17025. 

• However, when setting their traceability 
policy, accreditation bodies should encourage 
laboratories to make best use of these  (note: 
internationaly recognized) services whenever 
they are available. 
 



Annex A 
• When traceability is established through either 

3a) or 3b) of the policy ( ex: NMIs calibrating 
outside CIPM MRA, labs calibrating outside 
scope, labs not accredited at all):  
1. The accreditation body that must address this 

situation in its policy for traceability 
2. The laboratories will then need to comply with 

this policy 
3. Peer evaluators will assess the effectiveness of 

this policy during peer reviews in the regions  



Annex A 
• Appropriate evidence for claimed metrological traceability 

may include but not be restricted to: 
 

– Records of calibration method validation (5.4.5) 
– Procedures for estimation of uncertainty calculations (5.4.6) 
– Documentation for traceability of measurements (5.6) 
– Documentation for assuring the quality of calibration results (5.9) 
– Documentation for competence of staff  (5.2) 
– Documentation for accommodation and environmental conditions (5.3) 
– Audits to the calibration laboratory (4.6.4 and 4.14) 

 



ISO/IEC 17025 & ILAC P14 
ISO/IEC 17025:2005 (clause 5.10.4.1 b) and ILAC-
P14:12/2010 (section 6.1) establish three options which apply 
to calibration organizations when reporting the results of 
calibrations performed. These options are as follows: 
        a) Report the measurement result and its associated uncertainty of     
measurement. 
        b) Report the measurement result and a statement of compliance with 
an identified metrological specification or clauses thereof. 
        c) Report the measurement result, its associated uncertainty of 
measurement and a statement of compliance with an identified metrological 
specification 
 

      If used for calibration – only a) and c) can be given. 
     If used for testing – b) can be applied, a) and c) encouraged. 
 



General Requirements for RMs - APLAC TC012 
Onus on the laboratories : 
• Full records of identity, lot number, and source of each RMP 
• Documentation of certified values includes: mode of 

establishing metrological traceability of assigned values, 
instructions on storage and use, homogeneity and stability, and 
expiration dates 

• Matrix of reference materials should match application or 
effects accounted for 

• Uncertainties of assigned values and verification of RMs 
appropriate for the test methods and contributions, if 
significant, included in estimation of the  total measurement 
uncertainties. 

 



General Requirements for RMs - APLAC TC012 

Onus on the laboratories (cont’d): 
• If standard test method specifies a particular 

RM for calibration, the lab using it has deemed 
to meet the ISO/IEC 17025 requirements 

• Reports should state the method used 
• Also if a regulation specifies a particular RM 

the laboratory has met the traceability 
requirement by using it 
 
 



RMs from NMIs or DIs - APLAC TC012 

• CRMs from an appropriate National Metrology Institute 
(NMI) or Designated Institute (DI) are acceptable the the 
certificates include means of establishing traceability to SI  or 
a reference and the uncertainties of the certified values 

• ILAC “appropriate” means participation in BIPM ILCs or, for 
chemicals, CIPM  Consultative Committee for Amount of 
Substance (CCQM) 

• Laboratories using CRMs from NMIs and DIs should check 
the certificates carefully 

• Give the large number of chemicals, concentration, and 
matrices … other producers many have to be used ….  



Accredited Providers of RMs - APLAC TC012 

• ILAC resolution 2005 – accreditation of RMPs to 
ISO Guide 34 with ISO/IEC 17025  to be included 
under ILAC MRA 
– ILAC working on it 
– APLAC – MRA for RMP in established 2007 – 

assess to ISO Guide 34 and ISO/IEC 17025 
• RMPs accredited by APLAC MRA signatories are 

considered competent, use of their CRMs is 
considered to meet traceability requirements.  
Laboratories using these CRMs not required to verify 
competence or the CRMs produced 

 
 

 



Accredited Providers of RMs - APLAC TC012 

• When CRMs are available from NMIs or DIs 
AND accredited RMPs .. Laboratories may 
chose the most appropriate source that meets 
their need. 

• Factors include: matching matrices, analyte 
concentrations, measurement uncertainties of 
assigned values, costs, and the need to have 
certain results traceable to a particular NMI or 
DI … 



 Producers other than NMIs, DIs, or 
Accredited RMPs- APLAC TC012 

• For these producers RMs and CRMs 
laboratories need to verify: 
– Assigned values are reliable 
– Materials are sufficiently homogeneous and stable 

for use 
• Extent of verification depends on producers 

information, the nature of the RM/CRM and 
certified properties. 



Producers other than NMIs, DIs, or 
Accredited RMPs- APLAC TC012 

• Laboratories should use two independent sources of 
RMs when available. 

• As far as practicable verify the materials values agree 
within specified limits that are suitable for the 
application 

• If another source is not available use a second lot 
from same source (less preferred) 

• If these are not possible, consider using methods 
based on physical/chemical properties – melting 
point, boiling point, IR etc to confirm identity and 
purity 



Commercial Chemicals and Standard 
Solutions - APLAC TC012 

• Laboratories use commercial chemicals to prepare 
“standard solutions”.  Some purchase these 
commercially.  These are often not certified and 
traceability is not provided by suppliers 

• If these have a significant effect on the uncertainty – 
laboratories should have a defined system and 
procedure for verifying the standard solutions or 
calibration mixtures whether produced in-house or 
purchased. 



Traceability & Testing 

• PJLA Policy PL-2 
• While written with an emphasis on calibration 

activities ... Reinforces impact on testing 
organizations as described in ISO 17025 
– Testing organizations must demonstrate 

traceability to the SI through an unbroken chain 
supported by objective evidence. 

– If traceability to SI not applicable – traceability to 
applicable & accepted reference 
standards/materials produced by a competent 
supplier 

 



Traceability & Testing 

– Must have documented procedures for verification, 
transportation and storage of reference 
standards/materials 

– If organization chooses to reference traceability on 
reports etc. it must note how it is traceable to the 
SI or the standards/materials. 

– Example: “The test results published in this report 
were obtained using equipment capable of 
producing results that are traceable to NIST and 
through NIST to the International System of Units 
(SI)”  - or equivalent/same intent 



Traceability & Testing 

• PJLA requires external calibration sources to 
be accredited or deemed competent by an NMI 
that is a CIPM signatory (ex. a NIST 
Certificate of Traceability issued to State Labs) 

• PJLA recognizes the accreditation of other 
ILAC/APLAC MRA signatories – lab to have 
current certificates and scopes on file 

• Use of non-accredited providers – requires 
extra work ... 
 



Traceability & Testing 

• Non-accredited, external calibration providers 
approved on a case by case basis – PJLA 
Assessors and HQ 

• Laboratory/organization solely responsible for 
verifying the traceability of the provider or the 
calibrations provided 

• Copies of all documents provided by 
laboratory to PJLA along with a completed 
LF-123 Form – available from PJLA HQ 



Traceability & Testing 

• All documents and records to be available to 
PJLA assessors and/or staff 

• PJLA reserves right to reject a claim 
• If traceability can not be established/supported 

– initiate removal of affected tests etc. from 
the scope 

• Laboratories/organizations should reference 
NIST or other NMI web sites for information 
required to established traceability 
 



So Far: Questions? ... 
Discussion?... Comments? 

 



Let’s Review some Certificates 

• What follows are some calibration and CRM 
certificates and supporting information 
regarding the organization as a 
vendor/supplier. 

• Based on the information on the previous 
slides, will they be appropriate and fit for use 
for the evident purpose and would they be 
adequate to meet the requirements for 
traceability? 
 













































Smolder Test 



NIST SRM 1196 

2 Cartons  
(400 cigarettes) 
$248 







Questions? ... Discussion?... 
Comments? 
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