Quality Control that AddsValue
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University, Chair: AARST/ANSI Radon
Measurement Systems Quality Assurance
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Why QA?

A Because it SAVES YOU
TIME and MONEY

A QA Is required for LEGAL
DEFENSIBILITY

A Allows you to understand
the limits of your different
measurement systems

A Without QA, you might as
wellliterally make up num
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Measurement Error

Difference From the Truth

A always high or always low
A Systematit like static electricity on the scale
A
Error
A Sometimes high, sometimes low, Random
A Some precision error is unavoidable; there will alw
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QA In Dally Life-Temp

A Temperature of your chilaschool or no school?
AMI t1 gate or donot mitig

AYour oquali1ity systemo

thermometers in a kitchen drawer

A One Is an old mercury thermometer, and your :
measurement QC Is to shake the mercury dow

Al'f yvou di dnot, ewau woul
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Dalily Life Bias Check

A That old thermometer keeps reading high, so
put both In your armpit at the same time

A The newer thermometer IS a better estimate o
the truth

A How far from the truth 1s that old thermometer
AWhat os t he di ffer ence
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Relative Percent

A the 2 thermometers are a degree off

A Is this important? The only way to judge how
Important is to know how much off from the
truth this difference would be

A Easlesfor us to think in proportions, so use %
A% of the otrutho so ¢

A Relative Percent Ertor
A DifferenceNEWthermometer
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CRM Cross Checks

(verifying calibration still good, and CRM1 unbiase

A Between & months after calibration

A Simultaneous deployment with a CRM2 that w
calibrateavithin the past 12 months gt at
the same time as CRM1

ACRM2 1 s the Dbetter e:c
difference Is divided by CRM?2

A Relative Percent =

ICRM1-CRM2|/CRM?2
just like 2 thermometers under your tongue, when you |
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CRM Cross Checks(Verifications)

*
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CRM Cross Checks(Verifications)

+

Relative Percent =

| CRM1-CRM2 | /CRM?2

AARSTNRPP
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Frequency Distribution (Histogram)
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What do theseRPErrors rmear??

~._Frequency Distribution (Histogram)
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Criteria for CRM Cross Checks(Verifications

CRM2 Warning Limit Control Limit
concentration: RPE: RPE:
>=4.0 pCi/L 28% 36%
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Criteria for CRM Cross Checks

CRM2 Warning Limit |Control Limit RPE:
concentration: RPE:
>=4.0 pCi/L 28% 36%
<4.0 and >=2.0 50% 67%
PCI/L
< 2 pCi/L n/a Absolute value of the

AARSTNRPP

difference between
CRM1 and CRM2 <=
1.0pCi/L, or both are
reported as less than
the MDC
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CRM1 Cross Check Control Chart (CRM2 recently calibrated)
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Back to Temp QC

ANow | have two ol d ¢t
know which one Is better, so | use therml, ant
|t shows a high temp
cool

A | pull out therm2 and put that under her tongut
at the same time, and thénsi\half a degree
higher than therm2. Is my kid cheating?

A | try it again, and this time they are half a degr
off but now therm2 is higher!

A What does this mean?
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2 Types of Error

A always high or always low
A Systematrt like static electricity on the scale

A (/7 f we di dnot sharank e
and If our CRM built up background and
was reading high)

Error

A Sometimes high, sometimes low, Random

A Some precision error Is unavoidable; there w
always be
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CRM Comparison Checks
(assessing imprecision, aka wiggl
A Every 10 48hour measurement

A Simultaneous deployment of CRM1 and CRM
A If identical including calibration schedtdeplicate

AAverage I s the Dbest ¢
difference Is divided by their average

A Relative Percent Difference =
ICRNT _CPRPN2I/Avieraae

Just like 2thermometersundery o ur t ongue, wh €
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CRM Comparison Checks(duplicates If

identicalincl calibration schedule)
il

AARST-NRPP
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CRM Comparison Checks(duplicates
If Identicalincl calibration schedule)

Relative Percent Difference =
| CRM1-CRM2 | /Average

Frequency Distribution (Histogram)
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S
E: Comparison Check (Duplicate if identical) RPD Control Chart
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Back to Temp QC

A Which old therm1 or therm?2 is better calibrate

A You can calibrate your own thermometers usir
theintergalacticallgcognized natursdandards
of an ice water bath and boiling watexarth

sea level _
S

\.'

ﬁ‘) _
A We have to use a Standard Test Atmosphere
Radon (STAR) to calibrate methods
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Good QA = Common Sense

Al f |t doesnot make S e
Al f you donot | og 1t

A melinda.ronchattista@nau.edu
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