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This Standard is the result of many hours of effort by those volunteers on The NELAC
Institute (TNI) Quality Systems Committee and Radiochemistry Expert Committee. The TNI
Board of Directors wishes to thank these committee members for their efforts in preparing
this Standard as well as those TNI members who offered comments during the voting
process.

This Standard supplements Module 2, Quality Systems General Requirements, and may be
used by any organization that wishes to implement a program for the accreditation of
environmental laboratories.
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Quality Systems for Radiochemical Testing

1.0 RADIOCHEMICAL TESTING
1.1 Introduction

This Standard contains detailed quality assurance (QA) and quality control (QC) requirements for

environmental testing jnvolving radiochemical measurements. The evaluation of laboratories for this

discipline is in conjunction with a quality system as specified in the general requirements module. Bob's 8/29/2014 6:19 AM

Adherence to quality systems requirements will ensure that all quality control procedures specified Deleted: activities

in this module are being followed.
1.2 Scope

Essential quality assurance and quality control requirements for laboratories undertaking the
examination of environmental samples by radiochemical analysis are defined in this Standard.
Radioanalytical determinations involve detection of the radioactive emissions of the analyte (or
indicative decay progeny) and tracer isotopes, often following their chemical separation from the
sample matrix.

This Standard employs terms, definitions, and requirements from other documents, such as the

Safe Drinking Water Act (SDWA)1, Clean Water Act?, or the Multi-Agency Radiological Laboratory |

Analytical Protocols (MARLAP) Manual®. Additional quality assurance and quality control

requirements (e.g., Measurement Quality Objectives (MQOs)) as indicated in a method, regulation, |

or contract, or as established in the laboratory’s quality system (if there are no established

mandatory criteria), shall also be applicable and met by laboratories. BobS 2/5/2015 10:08 AM
Deleted: management plan

1.3 Terms and Definitions

The relevant definitions from TNI, Volume 1, Module 2, Section 3.0 apply. Definitions related to this
document, which are used differently or do not exist in the above references, are defined below.

1.3.1 Additional Terms and Definitions
Activity, Absolute: Rate of nuclear decay occurring in a body of material, equal to the number of
nuclear disintegrations per unit time.
Note: Activity (absolute) may be expressed in becquerels (Bq), curies (Ci), or disintegrations per
minute (dpm), and multiples or submultiples of these units.

BobS 9/22/2014 10:14 AM
Activity, Areic: Quotient of the activity of a body of material and its associated area. Deleted: or

Activity, Massic: Quotient of the activity of a body of material and its mass; also called specific
activity.

'42US.C. §300f et seq. (1974), see http://www?2.epa.gov/laws-regulations/summary-safe-drinking-water-act.

233 U.S.C. §1251 et seq. (1972), see http://www2.epa.gov/laws-regulations/summary-clean-water-act. Jan 3/24/2015 7:53 PM

P EPA 402-B-04-001A (July 2004), Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP). Deleted: 2004. EPA 402-B-04-001A, July.
Available at: http://www.epa.gov/radiation/marlap, Jan 3/24/2015 7:50 PM

Deleted: www.epa.gov/radiation/marlap.
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Activity, Volumic: Quotient of the activity of a body of material and its volume; also called activity Deleted: Rev 12.1- 5-309-12-
concentration. llona Verrips Taun..., 3/19/2015 11:37 AM
Deleted: 14

Note: In this module, unless otherwise stated, references to activity shall include absolute activity,
areic activity, massic activity, and volumic activity.

Activity Reference Date: The date (and time, as appropriate to the half-life of the radionuclide) to
which a reported activity result is calculated. BobS 2/5/2015 3:53 PM
Deleted: Time

|

Note: The sample collection date is most frequently used as the Activity Reference Date for

environmental measurements, but different programs may specify other points in time for correction BobS 2/5/2015 3:52 PM
of resuls for decay and ingrowth.

R BobS 2/5/2015 3:52 PM
Deleted: r
BobS 2/5/2015 3:52 PM
Deleted: time
BobS 2/5/2015 3:53 PM

Batch, Preparation: A Preparation Batch is composed of one (1) to twenty (20) environmental
samples of the same quality system matrix that are prepared together with the same process and
personnel, using the same lot(s) of reagents, with a maximum time between the start of processing
of the first and last sample in the batch to be twenty-four (24) hours.

Note: Preparation Batches are only applicable for tests that require physical or chemical
preparation that affects the outcome of the test. BobS 2/5/2015 3:53 PM
e o ) Deleted: b
Batch, Radiation Me_asurements (RMB): A Radiation Measuremeqts Batch is c_omposed Qf one BobS 2/5/2015 10:13 AM
(1) to twenty (20) environmental samples that are counted directly without preliminary physical or
chemical processing that affects the outcome of the test (e.g., non-destructive gamma
spectrometry, alpha/beta counting of air filters, or swipes on gas proportional detectors). The BobS 2/3/2015 10:59 AM
samples in an RMB share similar physical and chemical parameters, and analytical configurations Deleted: and/or analyzed

(e.g., analytes, geometry, calibration, and background corrections). The maximum time between BobS 2/5/2015 3:54 PM
the start of processing of the first and last sample in an RMB is fourteen (14) days. Deleted: b

Critical Value: Value to which a measurement result is compared to make a detection decision
(also known as critical level or decision level). BobS 9/24/2014 2:15 PM
Deleted: Baich—/Analyticat: For Module6;

g d
I Testinag—the Ivtical
9:

|

Note: The Critical Value is designed to give a specified low probability a of false detection in an

Y

analyte-free sample, which implies that a result that exceeds the Critical VValue, gives high bateh s reserved for processes thatdo
confidence (1 - a) that the radionuclide is actually present in the material analyzed. For radiometric p eapping that affacte tha out of

methods a is often set at 0.05.

Detection Limit (DL) for Safe Drinking Water Act (SDWA) Compliance: Laboratories that
analyze drinking-water samples for SDWA compliance monitoring must use methods that provide
sufficient detection capability to meet the detection limit requirements established in 40 CFR 141.
The SDWA DL for radioactivity is defined in 40 CFR Part 141.25(c) as the radionuclide
concentration, which can be counted with a precision of plus or minus 100% at the 95% confidence
level (1.960 where o is the standard deviation of the net counting rate of the sample).

Measurement Quality Objective (MQO): The analytical data requirements of the data quality
objectives are project- or program-specific and can be quantitative or qualitative. Measurement
Quality Objectives are measurement performance criteria or objectives of the analytical process. BobS 2/5/2015 3:58 PM

Examples of quantitative MQOs include statements of required analyte detectability and the

uncertainty of the analytical protocol at a specified radionuclide activity, such as the action level. BobS 2/5/2015 3:57 PM

Examples of qualitative MQOs include statements of the required specificity of the analytical W
protocol, e.g., the ability to analyze for the radionuclide of interest given the presence of
interferences.
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Minimum Detectable Activity (MDA): Estimate of the smallest true activity that ensures a
specified high confidence, 1 - B, of detection above the Critical Value, and a low probability 8 of
false negatives below the Critical Value. For radiometric methods 8 is often set at 0.05. BobS 2/5/2015 3:57 PM

Deleted: critical value...ritical Value,

Note 1: The MDA is a measure of the detection capability of a measurement process and as
such, it is an a priori concept. It may be used in the selection of methods to meet specified
MQOs. Laboratories may also calculate a “sample-specific’ MDA, which indicates how well the

BobS 2/5/2015 3:58 PM

Deleted: critical value

measurement process is performing under varying real-world measurement conditions, when
sample-specific characteristics (e.g., interferences) may affect the detection capability. However,
the MDA must never be used instead of the Critical Value as a detection threshold.

Note 2: For the purpose of this Standard, the terms MDA and minimum detectable concentration
(MDC) are equivalent.

x v

Jest Source: A radioactive source that is tested, such as a sample, calibration standard, or
performance check source. A Test Sourcem | fr f radioactivit

n rmine th raction kgroun r a short-term kground ch

Uncertainty, Counting: The component of Measurement Uncertainty attributable to the random
nature of radioactive decay and radiation counting (often estimated as the square root of observed
counts) (MARLAP3). Older references sometimes refer to this parameter as Error, Counting Error or
Count Error (c.f., Total Uncertainty).

Uncertainty, Expanded: The product of the Standard Uncertainty and a coverage factor, k, which
is chosen to produce an interval about the result that has a high probability of containing the value
of the measurand (c.f., Standard Uncertainty).

Note: Radiochemical results are generally reported in association with the Total Uncertainty or the
Counting Uncertainty. Either of these estimates of uncertainty can be reported as the Standard
Uncertainty (one-sigma) or an Expanded Uncertainty (k-sigma, where k > 1).

Uncertainty, Measurement; Parameter associated with the result of a measurement that
characterizes the dispersion of the values that could reasonably be attributed to the measurand“,

JestSource |

semkow 2/9/2015 1:36 PM

BobS 1/20/2015 1:14 PM

{

BobS 1/20/2015 1:14 PM

semkow 2/9/2015 1:36 PM

Deleted: - -

Moved down [1]: Test Source: A
radioactive source that is tested, such as a
sample, calibration standard, or performance
check source. A test source may also be free
of radioactivity, such as a test source
counted to determine the subtraction
background, or a short-term background
check. .

Deleted: .

Deleted: Measurement Quality Objective
(MQO): The analytical data requirements of
the data quality objectives are project- or
program-specific and can be quantitative or
qualitative. Measurement quality Quality
objectives Objectives are measurement
performance criteria or objectives of the
analytical process. Examples of quantitative
MQOs include statements of required
analyte detectability and the uncertainty of
the analytical protocol at a specified
radionuclide activity, such as the action level.
Examples of qualitative MQOs include
statements of the required specificity of the
analytical protocol, e.g., the ability to analyze
for the radionuclide of interest given the

1.3.2
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Deleted: Uncertainty... Parameter (241 )
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| eleted: Uncertinty.... nestmatc 51
| BobS 1/21/2015 12:46 PM
Deleted: Counting Uncertainty: The

component of measurement uncertainty
| attributable to the random nature of

Uncertainty, Standard;: An estimate of the Measurement Uncertainty expressed as a standard )
deviation (c.f., Expanded Uncertainty). !

Uncertainty, Total: An estimate of the Measurement Uncertainty that accounts for contributions
from all significant sources of uncertainty associated with the analytical preparation and
measurement of a sample. Such estimates are also commonly referred to as Combined Standard
Uncertainty or Total Propagated Uncertainty, and in some older references as the Total Propagated
Error, among other similar terms (c.f., Counting Uncertainty).

Exclusions and Exceptions

The elements of this module apply to techniques used for the purpose of measuring or monitoring
radioactivity, or techniques used to demonstrate compliance with regulations pertaining to
radioactivity. The laboratory shall comply with corresponding sections of Module 4 in cases where radioactive decay and radiation counticieI™
technique-specific QA/QC, is not defined by Module 6 (e.g., Mass Spectrometry [ICP-MS, TIMS] or IR b's 8/8/2014 5:50 PM

Kinetic Phosphorimetry), or by the respective reference method (e.g., calibrations, calibration

Deleted: may choose to

4 BIPM, JCGM 100:2008, Evaluation of measurement data - Guide to the expression of uncertainty in measurement,

B semkow 2/9/2015 1:42 PM
Deleted: Quality Assurance/Quality Control

GUM (1995 with minor corrections), Joint Committee for Guides in Metrology, Available at:
http://www.bipm.org/en/publications/guides/gum.html.

(-..A/QC)

= Jan 3/24/2015 7:55 PM

Deleted: ,...GUM ...1995 with minor [
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verifications, determinations of detection statistics, or method-specific quality controls). The
| laboratory shall identify in their quality system how and when they are complying with the

requirements and elements of Module 4 and Module 6, as applicable.
1.4 Method Selection
Refer to Volume 1, Module 2, Sections 5.4.2, 5.4.3, and 5.4.4.
1.5 Method Validation
1.5.1 Validation of Methods
a) Prior to their acceptance and institution, methods for which data will be reported shall be

validated across the range of physical and chemical parameters (e.g., density, Test Source
composition, and analytical configurations),and activities that will be encountered in samples.

Where applicable, the activity range shall include zero activity.

b) The laboratory shall validate the method in each quality system matrix for which it is applicable
| by demonstrating the method’s detection capability, precision, bias, Measurement Uncertainty,

and selectivity using the procedures specified in Sections 1.5.2 through 1.5.5.

| c) The laboratory shall perform validation for each method for which documented data is not
available to demonstrate that the above requirements are met. For reference methods,
published data, if available, may be used to satisfy these requirements.

d) The laboratory shall record the quality system matrix used in the initial method validation and
retain all supporting documentation for the initial study in a readily retrievable format for the
lifetime of the method.

e) For all methods, the validation must comply with Volume 1, Module 2, Sections 5.4.5.1 through
5.4.5.3.

f) The laboratory shall document the results obtained, the procedure used for the validation, and
a statement as to whether the method is suitable for the intended use.

g) The laboratory shall analyze for all methods, whenever available, externally-produced quality
control samples from a nationally- or internationally-recognized source (i.e., a national

metrology institute, accredited TNI proficiency test (PT) provider, an accredited,1ISO 17043° PT

provider, an accredited JSO/IEC Guide 34° provider, or from an ANSI N42.22" compliant PT

provider). The laboratory shall evaluate the results of these analyses on an ongoing basis to
determine its ability to produce acceptable data.

Note: The use of non-TNI accredited PT providers is strictly for method validation purposes, and not
for laboratory accreditation.

3 1SO Guide 17043:2010, Conformity assessment - General requirements for proficiency testing; International
Organization for Standardization and International Electrotechnical Commission. Available from: http://www.iso.org/.
°ISO Guide 34:2009(E), General requirements for the competence of reference material producers; International
Organization for Standardization and International Electrotechnical Commission. Available from: http://www.iso.org/.
7 ANSI N42.22-1995, American National Standard - Traceability of Radioactive Sources to the National Institute of
Standards and Technology (NIST) and Associated Instrument Quality Control, Institute of Electrical and Electronics
Engineers, 1995 (2005). Available at: http://ieeexplore.ieee.org/.
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Detection Capability

a) The laboratory shall establish the detection capability for each method/matrix combination.
Detection Capability may refer to the Critical Value, MDA, or SDWA DL (terms defined in |

Section 1.3.1). semkow 2/9/2015 2:08 PM
! Deleted: ¢
b) The laboratory shall document the procedure used to determine the detection capability. N BobS 2/5/2015 3:58 PM
c) The procedure a laboratory uses to determine the detection capability of a method must comply | e /9/1M
with the specific requirements of Volume 1, Module 6, Sections 1.5.2.1 and 1.5.2.2. S :
d) Method validation documentation shall include identification of software used for detection Gl semkow 2/9/2015 1:52 PM
capability calculations and the software must conform to the requirements in Volume 1, Module
2, Section 5.4.7.2. l BobS 1/21/2015 12:48 PM

. . Moved up [2]: The laboratory shall record
MDA, (see definition in Volume 1, Module 6, Section 1.3.1) | the quality system matrix used in the initial

method validation and retain all supporting
documentation for the initial study in a

X ; dily retrievable format for the lifetime of
relevant for the intended use of the data (see Volume 1, Module 2, Section 4.4). The laboratory :ﬁ: ,;’étfofva @ formatfor fhe Tletime

shall determine MDAs using the protocol specified in mandated. methpds. If no prqtocol is specified, semkow 2/9/2015 1:52 PM

the laboratory shall select a procedure that reflects instrument limitations and the intended -~ -
L Deleted: Minimum Detectable Activity (

application of the method.

semkow 2/9/2015 1:52 PM

The laboratory shall utilize a method that is capable of providing an MDA that is appropriate and

a) Unless specified otherwise in the mandated method protocols, the laboratory shall include all Deleted: )
sample-processing steps of the analytical method in the determination of detection capability.

b) The laboratory shall initially determine the detection capability of each method for the analytes
of interest jn a quality system matrix free of target analytes and interferences at levels that
would impact the results. BobS 2/2/2015 6:37 PM
Deleted: in each method

c) The laboratory shall determine the detection capability each time there is a change in the test
method, or when there is a change in instrumentation, that affects the analytical detection
capability.

Required Detection Limit for Drinking Water Compliance (see definition in Section 1.3.1)

Laboratories performing radiochemical testing of drinking-water samples for SDWA, compliance |

monitoring shall meet the requirements of 40 CFR 141.25(c). These laboratories shall use only semkow 2/9/2015 1:53 PM
approved methods that provide sufficient detection capability to meet the detection limit

requirements established in 40 CFR 141.25(c). The detection capability shall be expressed in terms N semkow 2/9/2015 1:53 PM
of the DL, as defined in Section 1.3.1 instead of Method Detection Limit (MDL) as defined in 40 CFR | F
Part 136, Appendix B.
Evaluation of Precision and Bias Deleted: detection limit

semkow 2/9/2015 1:53 PM
The laboratory shall compare results of precision and bias measurements determined during w
validation with criteria established by method, regulation, or contract, or as established in the semkow 2/9/2015 1:54 PM
laboratory’s quality system (if there are no established mandatory criteria). | m
BobS 2/4/2015 8:51 AM

Deleted: management plan

a) The laboratory shall utilize a method that provides precision and bias data for each of the
analytes of interest that is appropriate and relevant for the intended use of the data (see
Volume 1, Module 2, Section 4.4). Precision and bias shall be characterized across the range
of activities that brackets those applicable in samples, including zero activity.

|
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b) The laboratory shall process the validation samples through the entire measurement system for
each analyte of interest and shall evaluate precision and bias in each relevant quality system
matrix.

c) The laboratory shall determine the precision and bias of a method each time there is a change
in the test method that affects the performance of the method, or when a change in
instrumentation occurs that affects the precision and bias.

d) Where there are no established criteria, the laboratory shall develop acceptance criteria for
| precision and bias based on one or more of the following:

| i)
| if)

intended use of the data;
applicable regulations;

| iii) guidelines jn publications such as MARLAP3, JThe Forum on Environmental Measurements
Validation and Peer Review of U.S. Environmental Protection Agency Radiochemical

| Methods of Analysisg, and/or The Fitness for Purpose of Analytical Methods, A Laboratory
Guide to Method Validation and Related Topics®.

154 Measurement Uncertainty

a) All radiochemical measurement results shall be reported with an estimate of [[otal Uncertainty
expressed either as a standard deviation (i.e., a Standard Uncertainty) or a multiple thereof
(i.e., an Expanded Uncertainty).

1) Total Uncertainty shall be documented by the laboratory’s quality system consistent with
the GUM’, the recommendations in the MARLAP® Volume Il Chapter 19, or other
equivalent approaches. \

ii) For purposes of compliance with the SDWA, or in order to comply with specific
requirements established by method, regulation, or contract, or as established by the
laboratory’s quality system (if there are no established mandatory criteria), laboratories may
report the Counting Uncertainty in lieu of the Total Uncertainty as specified in the
appropriate method, regulation or contract, and as documented in the laboratory’s Quality
System,

b) The report shall clearly specify the type of uncertainty reported. The report shall:

i) express the uncertainty in the same unit of measurement as the measurement result
| unless the report clearly states otherwise;

I i)

ii) indicate whether the uncertainty is the Standard Uncertainty (i.e., “one-sigma”) or an
Expanded Uncertainty (e.g., “k-sigma”); and

indicate whether the uncertainty is a lotal Uncertainty or Counting Uncertainty;

I iv)

for Expanded Uncertainties, indicate the coverage factor (k) or the level of confidence.

¥ Validation and Peer Review of U.S. Environmental Protection Agency Radiochemical Methods of Analysis; EPA
Forum on Environmental Measurements (FEM), FEM Method Validation Team, FEM Document Number 2006-01,
September 29, 2006. Available at: http://www.epa.gov/fem/pdfs/radiochemmethod validity guide.pdf.

* EURACHEM Guide. 2014. The Fitness for Purpose of Analytical Methods, A Laboratory Guide to Method Validation
and Related Topics. Available at: http://www.eurachem.org/.
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in the laboratory’s quality management
plan (if there are no established
mandatory criteria), laboratories may
report the counting uncertainty in lieu of
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c) .The results of the precision evaluation in Section 1.5.3 shall be compared to the uncertainty
estimates as a check on the validity of the uncertainty evaluation procedures. BobS 2/3/2015 8:50 AM
Deleted: .c).
i) The experimentally-observed standard deviation from the initial precision evaluation at
any testing level shall not be statistically greater than the maximum Standard Uncertainty
of the measurement results at that level, although it may be somewhat less. If the Bob's 8/8/2014 6:07 PM
experimentally-observed standard deviation at each testing level statistically exceeds the

Standard Uncertainty, then the uncertainty estimate should be re-evaluated. ‘ BobS 2/5/2015 4:09 PM

Deleted: s

i) A comparison of the experimentally-observed precision evaluation need not be performed BobS 2/5/2015 4:09 PM

for measurements that are required to be reported only with Counting Uncertainty per

Section 1.5.4 a) .
| Bob's 8/8/2014 6:08 PM
1.5.5 Evaluation of Selectivity
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a) The laboratory shall qualitatively evaluate selectivity, if applicable, by addressing the following Deleted: s

sample and matrix characteristics: BobS 2/5/2015 4:09 PM

Deleted: uncertainty

||

i) the effect of matrix composition on the ability of the method to detect analyte;

ii) the ability of the method to chemically separate the analyte from the interfering analytes;
and

ii) spectral and instrumental interferences.

b) The evaluation of selectivity may be accomplished by testing matrix blanks, spiked matrix
blanks, worst-case samples, or certified reference materials. If applicable, a qualitative
selectivity statement shall be included in the SOP.

1.6 Demonstration of Capability (DOC)
1.6.1 General

a) An individual who prepares and/or analyzes samples must have constant, close supervision |

until a satisfactory initial DOC is completed (see Section 1.6.2). Bob's 8/8/2014 6:12 PM
Deleted: performs any activity involved
b) Thereafter, an ongoing DOC (Section 1.6.3) is required. | with preparation and/or analysis of

c) In cases where an individual has prepared and/or analyzed samples using a method that has
been in use by the laboratory for at least one year prior to applying for accreditation, and there
have been no significant changes in instrument type or method, the ongoing DOC shall be
acceptable as an initial DOC. The laboratory shall have records on file to demonstrate that an
initial DOC is not required.

d) All demonstrations of capability shall be documented. All data applicable to the demonstrations
shall be retained and readily available at the laboratory.

1.6.2 Initial DOC
An initial DOC shall be made prior to using any method and at any time there is a change in

instrument type, personnel or method; or any time that a method has not been performed by the
laboratory or analyst in a twelve (12) month period.
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a) analyst(s) involved in preparation and/or analysis;
b) matrix;
c) analyte(s), class of analyte(s), or measured parameter(s);
d) identification of method(s) performed;
e) identification of laboratory-specific SOP used for analysis, including revision number;
f) date(s) of analysis;
g) summary of analyses, including information outlined in Section 1.6.2.2.
1.6.2.2  If the method, regulation or contract does not specify an initial DOC, the following procedure is
acceptable. It is the responsibility of the laboratory to document that other approaches to initial
DOC are adequate.
a) Prepare four (4) Test Samples gconsistent with Section 1.7.2.3. The analyst shall also prepare
four (4) blank samples of clean quality system matrix in which no target analytes or Bob's 8/8/2014 6:14 PM

interferences are present at activities that will impact the results of a specific method. Deleted: The analyte(s) shall be diluted in
a volume of clean quality system matrix (a
b) Where gamma-ray spectrometry is used to identify and quantify more than one analyte, the sample in which no target analytes or
Test Sample shall contain gamma-emitting radionuclides that represent the low (e 241Am) interferences are present at activifies that
v p 9 g p -9 ) will impact the results of a specific method)

medium (e.g., °'Cs), and high (e.g., ®*°Co) energy range of the analyzed gamma-ray spectra. sufficient to p

As indicated by these examples, the nuclides need not exactly bracket the calibrated energy BobS 3/3/2015 9:46 AM
range or the range over which nuclides are identified and quantified.
c) The samples shall be prepared and analyzed according to the method. BOb //014 61 P fiod activi
eleted: at a laboratory specified activity

d) Using all of the results, calculate the mean recovery of the spiked samples and the blank BobS 3/3/2015 9:57 AM
results in the appropriate reporting units and the standard deviations of the population sample
(in the same units) for each parameter of interest. When it is not possible to determine mean BobS 3/3/2015 9:57 AM
| and standard deviations, the laboratory shall assess performance against established and Deleted: s

documented criteria. I Bob's 8/8/2014 6:16 PM

Deleted: , such as for presence/absence
and logarithmic values

|

e) Compare the information from (d) above to the corresponding acceptance criteria for precision
and accuracy specified by method, regulation, or contract, or as established py the laboratory’s
quality system (if there are no established mandatory criteria). If all parameters meet the BobS 2/4/2015 9:15 AM
acceptance criteria, the analysis of field samples may begin. Deleted: in

BobS 2/5/2015 10:08 AM
Deleted: management plan

f)  When one or more of the tested parameters fail at least one of the acceptance criteria, repeat
the test for the parameters that exceed acceptance criteria. If test results fall outside
acceptance criteria again, this confirms there is a general problem with the method and or
measurement system. If this occurs, locate and correct the source of the problem and repeat
the test for all parameters of interest.

||

g) When an analyte not currently found on the laboratory’s list of accredited analytes is added to
an existing accredited method, an initial DOC shall be performed for that analyte. When
analytes are added to gamma-ray spectrometry, this is not required.
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1.6.3.1

1.6.3.2

1.7

1.71

Ongoing DOC

The laboratory shall have a documented procedure describing ongoing DOC that includes
procedures for how the laboratory will identify data associated with ongoing DOCs. The analyst(s)
shall demonstrate ongoing capability by routinely meeting the quality control requirements specified
by the method, regulation, or contract, or as established by this Standard and by the laboratory’s
Qguality system (if there are no established mandatory criteria). If the method has not been
performed by the analyst in a twelve (12) month period, an initial DOC (Section 1.6.2) shall be
performed. It is the responsibility of the laboratory to document that other approaches to ongoing
DOC are adequate.

This on-going demonstration may include one of the following:

a) Agcceptable performance of blank(s) and sample(s) that have known, accepted values, single
blind to the analyst;

b) Another initial DOC;

c) At least four (4) consecutive spiked samples (e.g., batch laboratory control samples) each with
levels of precision and accuracy consistent with those specified in the method scope; and four
(4) consecutive blank samples, each with activity consistent method performance specified in
the method scope (e.g., generally activity less than Critical Value). The laboratory shall tabulate
or be able to readily retrieve four (4) consecutive passing LCS and four (4) consecutive blank
samples for each method for each analyst each year. The laboratory shall specify acceptable
limits for precision and accuracy prior to analysis.

d) A documented process of reviewing ongoing QC samples by an analyst or a predefined group
of analysts relative to the quality control requirements specified by the method, regulation, or
contract, or as established by this Standard, or by the laboratory’s guality system (if there are

no established mandatory criteria). This review should be used to identify patterns for
individuals or groups of analysts and identify the need for corrective action or retraining as
necessary; or

e) [f a) through d) are not technically feasible, then analysis of real-world samples with results
within predefined acceptance criteria (as defined by the laboratory or method) shall be
performed.

Technical Requirements
Instrument Set-up, Calibration, Performance Checks, and Background Measurements'®

This section addresses requirements for the proper set-up, calibration, calibration verification, and
instrument performance checks of radiation measurement systems, as well as the requirements for
subtraction background measurements and short-term background checks.

These requirements ensure that the measurements will be of known and appropriate quality for
meeting regulatory and contractual requirements and for supporting decision making. This sgction
does not specify detailed procedural 