Proposed Changes and additions to MS-PC

Dear reviewers,
The following series of definitions are the result of work to begin harmonization and improvements to
both:
e ANSI/AARST MS-PC Performance Specifications for Instrumentation Systems Designed to
Measure Radon Gas in Air, and
e ANSI/AARST MS-QA Radon Measurement Systems Quality Assurance.

The initial phase of this work entails updates and harmonization for MS-PC.
Access to read these standards is publicly available for free at https://standards.aarst.org

REQUESTED PROCESS AND FORM FOR

FORMAL PUBLIC REVIEW COMMENTS
Submittals (MS Word preferred) may be attached by email to StandardsAssist@gmail.com or submitted in
paper form by fax to (913) 780-2090

1) Do not submit marked-up or highlighted copies of the entire document.

2) If a new provision is proposed, text of the proposed provision must be submitted in writing. If modification of
a provision is proposed, the proposed text must be submitted utilizing the strikeout/underline format.

3) For substantiating statements: Be brief. Provide abstract of lengthy substantiation. (If appropriate, full text
may be enclosed for project committee reference.)

REQUESTED FORMAT
Title of Public Review Draft: MS-PC Proposed Updates 01-2020

* Name: Affiliation:
e Clause or Subclause:
e Comment/Recommendation:
¢ Substantiating Statements:
e [ ]Check here if your comment is supportive in nature and does not require substantive changes in the current
proposal in order to resolve your comment.
Repeat the five bullet items above for each comment.

MS-PC 2015 MS-QA 2019
* Public review for updating MS-PC
ContinuousRadon-Moniter (CRM)——an—electronic | Continuous Radon Monitor (CRM): An electronic
devicethat device that

{H—is—capable—of —providing—reviewable—numeric | (1) is capable of automatically recording a retrievable

rreasurerments-of radon-concentration-averaged | time series of numeric measurements of radon
overtirmeintervatsof Hhourorless; concentration averaged over time intervals of 1 hour

or less;

{2)—has-aminimum-detectable-concentration{MBCG} | (2) has a minimum detectable concentration (MDC) of
efno-greaterthan148Ba/m’{4-pCitk)forat-heur | no greater than 148 Bq/m? (4 pCi/L) for a 1-hour
FReasurernent and measurement; and

(3) has a calibration factor of at least 2 counts per

hour per 37 Bg/m? (0.054 counts per hour [cph] per

Ba/m-or2 Ci/b). Bg/m? or 2 cph per pCi/L).
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* Public review for updating MS-PC

6.3 Charcoal Adsorption Device (CAD) Methods:
This class of device employs a material such as
activated charcoal that adsorbs radon from the air.
The amount of radon adsorbed depends on the
design of the device, the type of material ehareoat,
the exposure time and the radon concentration,
temperature and relative humidity in the
surrounding air. This class of device can provide an
accurate representation of the average radon
concentration during the exposure period if there are
no large changes in radon concentration or the
environment (e.g., temperature, humidity) during the
exposure. Because of the half-life of radon and the
time it takes for radon to adsorb, they are typically
limited to exposure durations from 2 to 7 days.
Calibration of a charcoal adsorption system is
accomplished through exposures of representative
sets of devices in a STAR for various time periods and
different values of temperature and humidity.
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% Public review for updating MS-PC
Use this in both standards:
Lower Limit of Detection, Counting Technology
(LLDcr) Methods (CRM, ATD and CAD): The
smallest net count rate at which there is 95%
confidence that a signal above background is
detected (true positive). The blank count rate and
blank counting time are determined by counting a
blank sample in the laboratory. For this standard,
and for devices that rely on independent event
counting technology, this equation by Currie (1968) is
used.

LLDcr = 2.71/ts + 3.29(Ro/ts + Ru/ts)"

(2)
where LLDcr = Lower Limit of Detection (cpm)
for counting technology methods
ts = Sample counting time (min), or for ATDs,
the area of sample scanned (mm?)

Ry = Background or blank count rate (cpm), or
for ATDs, the blank sample track density
(tracks/mm?)

tp = Background or blank counting time (min),
or for ATDs, the area of blank sample scanned
(mm?)

Note—The LLD for ATD counting systems can use
the same formula by using the areas of the plastic
counted for blanks and field exposed detectors as
surrogates for the background and sample counting
times. For CRMs, the sample counting time is the
time spent making a radon measurement; the
background count rate and counting time are
determined when measuring an atmosphere free of
radon, such as nitrogen or aged air. For CADs, the
sample counting time is the time spent counting the
sample in the laboratory.




* Public review for updating MS-PC

# Use this in both standards:

Lower Limit of Detection, Non-Counting
Technology (LLDncr) Methods: The EIC method
does not count detected radioactive decay events,
but the LLD for such methods is calculated to
provide the same assurance: the smallest signal at
which there is 95% confidence that a signal above
background is detected (true positive). EIC methods
use the difference between the two voltage
measurements (final subtracted from initial with the
uncertainty in each voltage determination being
independent of both the concentration and one
another). Therefore, the combined variance is given
by the sum of the variances in both the initial and
final voltage, which follows the traditional root-
sum-of-the-squares of sample standard deviations
of both measurements. Assuming that both voltage
determinations have equal variances, and using the
square of sample standard deviation as the variance,
results in the combined standard uncertainty in the
net voltage of:

Uncertainty in net voltage loss = /sfi + 555

(3)

If both voltage determinations are assumed to have
equal variances (s2), then the uncertainty in net
voltage loss given by the combined uncertainty of
the two analyses is given by vZ * s,
If the mean background voltage loss my, is zero, as
there should be zero voltage loss in EICs stored with
the sensitive plastic prevented from discharge using
a "keeper cap,” this reduces to:

LLDncr= 3.29*VZ * s, or the familiar

LLDNCT: 4.65% Sy

(4)
(5)

% Add "Batch” to MS-PC definitions

% Public review for updating MS-PC

Batch: The set of material that is considered to be
homogenous regarding characteristics that
determine the calibration relationship. For example,
activated carbon is prepared and sold in batches,
which are then used by laboratories to construct
devices with that carbon; a single plastic melt is sold
to laboratories who manufacture many ATDs from
that batch.



http://goldbook.iupac.org/S05911.html

% Add "Blanks” to MS-PC definitions

* Public review for updating MS-PC

Blanks: A type of quality control (QC) check that
quantifies detector response due to factors other
than the measurement itself. Blanks are devices
deployed to measure effects on the measurement
result from anything other than the environment
tested, i.e., effects caused during storage, shipping,
handling and transport. The purpose of blanks for
in-control operations is to verify and document the
lack of influence of factors encountered outside the
measured environment; their records are necessary
to support data validity.

% Add "Blind” to MS-PC definitions

* Public review for updating MS-PC

Blind: A type of performance test of the analytical
capability of a method in which a sample is not
identified as a performance test to the analyst.

% Add "Calibration” to MS-PC definitions

% Public review for updating MS-PC

Calibration: To adjust or determine or both, the
response or reading of an instrument or device
relative to a series of conventionally true values (U.S.
DOE 2011).

% Add "Performance Test” to MS-PC definitions

% Public review for updating MS-PC
Performance Test: A Performance Test, or blind
performance test, is a blind spike in which the radon
concentration reported by the device user or
laboratory is compared by an independent party,
such as a chamber or proficiency program, to the
established chamber concentration in which the
device was exposed. Performance Test criteria
historically includes an absolute IRE of no more
than 25%. Independent verification is a
demonstration of quality that is valuable to third
parties such as certification bodies (State or private)
and consumers.




