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Microbiology & PCR Laboratory Evaluation Checklists - Working Thermometers
Section IV. Guidance Documents, Chapter II. Growing Areas, .15 Evaluation of
Laboratories by State Shellfish Laboratory Evaluation Officers Including
Laboratory Evaluation Checklists, NSSP Laboratory Evaluation Checklists
The requested action is to adopt modified working thermometer language for these
two NSSP laboratory evaluation checklists items. The modification is to remove
the word “calibrated” and add thermometer accuracy requirements.
There are currently no NSSP accuracy criteria established for Liquid-in-Glass
thermometers. This proposal establishes uncertainty requirements that should be
considered prior to purchase since all thermometers and temperature recording
devices are not created equally.
Quality Assurance and Standardization are integral to the validity of the NSSP
laboratory. For thermometers there are several factors that influence temperature
readings; therefore, controlling thermometer accuracy will impact thermometer
standardization across NSSP laboratories.
A thermometer’s accuracy is a product of its manufacturing uncertainty,
measurement uncertainty and environmental uncertainty which all must be
considered and evaluated by the purchaser.
Only thermometers that are
manufactured accurately and are found fit for purpose for the NSSP laboratory
should be purchased.
Some Liquid-in-Glass thermometers are manufactured with accuracies (> 0.2ºC)
that are greater than the water bath temperature limit of ±0.2°C; these thermometers
should not be purchased for the NSSP laboratory. As stated in Reference #4, NIST
Monograph 150 “the accuracy attainable is principally limited by the characteristics
of the thermometer itself.” Therefore, a working thermometer’s accuracy should be
assessed prior to purchase.
Calibration is performed post purchase.
Calibration quantifies only the
temperature measurement uncertainty at the single temperature point assessed.
Calibration without also considering the manufacturing uncertainties of the
thermometer is inaccurate: generating a false security for accuracy.
Calibration values are only accurate at the environmental conditions found within
the calibration laboratory; when total immersion thermometers are immersed to the
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test temperature being measured with the emergent stem at ambient temperature. In
the NSSP laboratory, the emergent stem is not at ambient temperature. This creates
environmental uncertainty which invalidates the calibration certificate and
requires experience and knowledge in generating an accurate stem correction. An
inaccurate stem correction compounds the degree of error in the final temperature
reading.
The current NSSP practice of calibrating an inappropriate thermometer against the
undefined calibration standard (NIST, ASTM, Primary, Secondary, etc) and then
using this thermometer incorrectly in the laboratory environment negates any
assurance received by having a calibration certificate. This practice would not be
legally defensible.
NSSP Quality Assurance and Standardization would be better served to establish
manufacturing accuracy requirements that only allow for the use of appropriate
working thermometers. These working thermometers will then be verified against a
calibrated standards thermometer, that is traceable to NIST in section 1.4.24.

14. Cost Information

Savings: Calibration costs per thermometer: $125 for the first point and $60 for
each additional point. Most lab are locked into local calibration facilities, within
driving distance of their labs, if their thermometers are mercury. Postal hazard
restrictions prohibit mercury thermometers being shipped in the mail.
none
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