1.7.1	Calibration	Comment by Paul Junio: Lots of non-regulation language

	This section of the module specifies the essential elements that shall define the procedures and documentation for initial calibration with second source verification and continuing calibration verification for methods that use calibration models including, but not limited to, average response factor or linear or quadratic regression, to ensure that the data shall be of known quality for the intended use. Calibration requirements for analytical support equipment are specified in Module 2. This Standard does not specify detailed procedural steps (“how to”) for calibration but establishes the essential elements for selection of the appropriate technique(s). This approach allows flexibility and permits the employment of a wide variety of analytical procedures and statistical approaches currently applicable for calibration. If more stringent standards or requirements are included in a mandated method or by regulation, the laboratory shall demonstrate that such requirements are met. If it is not apparent which Standard is more stringent, then the requirements of the regulation or mandated method are to be followed.	Comment by Yuen, Kelvin: TNI created a guidance document called TNI Guidance on Instrument Calibration (GUID-3-110-Rev0).to help everyone understand and implement the calibration requirements in 12/2018. Should we reference the guidance document in this section? 

Also, the guidance document should be updated accordingly based on the changes we finalize here.	Comment by Michelle Wade: I don't think we need to reference the document, but we definitely need to update it after changes have been made.	Comment by Michelle Wade: Should we use section or clause?

1.7.1.1	Initial Calibration

	Samples shall be associated with an acceptable initial calibration. If the initial calibration is not acceptable, corrective actions shall be performed and all associated samples re-analyzed. If re-analysis of the samples is not possible, data associated with an unacceptable initial calibration shall only be reported with appropriate data qualifiers.	Comment by TNI Meeting PC: An acceptable initial calibration must be established before analyzing samples.

Rethink “associated with” to make it clearer.

Associated with – implies the one that you used.  

“traceable”  “linked”

“Most recent calibration curve”

Sample results not just samples

Check with QSEC wording	Comment by Michelle Wade: Calculated using	Comment by Michelle Wade: Determined by instead of calculated using

Sample results shall be determined using an acceptable initial calibration: 

	The following items are essential elements of initial calibration:	Comment by TNI Meeting PC: Reword

“needed to document”	Comment by Michelle Wade: Control of records module 2 4.13.3.f

a) The most  recent initial calibration analyzed prior to the analytical batch shall be used. If the most recent initial calibration is not acceptable, corrective actions shall be performed and all affected samples re-analyzed. If re-analysis of the samples is not performed, data associated with an unacceptable initial calibration shall only be reported with appropriate data qualifiers;	Comment by Michelle Wade [2]: Remove the unacceptable language because corrective actions are addressed elsewhere or potentially move it to a different spot.	Comment by Michelle Wade [2]: Nonconforming work addressed in module 2.

b) the details of the initial calibration procedures including calculations, integrations, acceptance criteria, and associated statistics shall be included or referenced in the method SOP. When initial calibration procedures are referenced in the test method, then the referenced material shall be retained by the laboratory and be available for review;	Comment by TNI Meeting PC: Remove – doesn’t add anything to the standard.
	Comment by Michelle Wade: May be in conflict with revised language to QS SOP requirements.  Revisit	Comment by Michelle Wade [2]: Documentation required.  Not part of a valid calibration more of record/SOP issue and addressed in module 2.	Comment by Paul Junio: Make sure is consistent with future “SOP” language	Comment by Paul Junio: Already required, redundant 
	Comment by Michelle Wade: This clause is utilized to exclude precalibrated instruments (primarily HACH) – take back to committee to discuss how we really feel about this.
c) sufficient raw data records shall be retained to permit reconstruction of the initial calibration (e.g., calibration date, method, instrument, analysis date, each analyte name, and analyst’s initials or signature; concentration and response, calibration curve or response factor; or unique equation or coefficient used to reduce instrument responses to concentration);	Comment by TNI Meeting PC: What does sufficient mean?	Comment by Michelle Wade: “raw data” replace with “data”	Comment by TNI Meeting PC: Remove?  Too many words

Guidance document?

Remove sufficient or “eg” 

Are the items all that we see need to be there.  Include RE and RSE.  

“a minimum” or “including but not limited to”

Is analyst really needed to reconstruct the calibration?

Required records for initial calibration?  Should this go somewhere else? Change order?


d) the laboratory shall use the most recent initial calibration analyzed prior to the analytical batch, unless otherwise specified by the method;	Comment by TNI Meeting PC: acceptable

e) standards used for calibration shall be traceable to a national standard, when commercially available;	Comment by Paul Junio: ISO 17025:2017, 6.5.2 deals with this. Redundant?	Comment by TNI Meeting PC: redundant to 5.6.2 V1M2 of 2016 TNI Rev 2.1

e)	the laboratory shall have a written procedure addressing removal and replacement of calibration standards. The procedure shall comply with the following requirements: 	Comment by Michelle Wade: 

i 	The laboratory may remove individual analyte calibration levels from the lowest and/or highest levels of the curve. Multiple levels may be removed, but removal of interior levels is not permitted except as noted in ii below.
	Comment by TNI Meeting PC: except as noted below
ii.	The laboratory may remove an entire single standard calibration level from the interior of the calibration curve when the instrument response demonstrates that the standard was not properly introduced to the instrument, or an incorrect standard was analyzed. A laboratory that chooses to remove a calibration standard from the interior of the calibration shall remove that particular standard calibration level for all analytes. Removal of calibration points from the interior of the curve is not to be used to compensate for lack ofpoor or erratic instrument response due  to the lack of maintenance or repair to the instrument.	Comment by TNI Meeting PC: inconsistent language – editorial revisions for consistency

remove last sentence???

iii.	The laboratory shall adjust the LOQ/reporting limit and quantitation range of the calibration based on the concentration of the remaining high and low calibration standards.	Comment by Paul Junio: Needed?	Comment by TNI Meeting PC: Word smith?  Can be confusing to analyst…	Comment by Michelle Wade: Quantitation or calibration range?

iv. 	The laboratory shall ensure that the remaining initial calibration standards are sufficient to meet the minimum requirements for number of initial calibration points as mandated by this Standard, the method, or regulatory requirements.	Comment by Paul Junio: Most stringent?

v. 	The laboratory may replace a calibration standard provided that:

a.	the laboratory analyzes the replacement standard within twenty-four (24) hours the next working day of the original calibration standard analysis for that particular calibration level;level; as long as no changes have been made to the instrument.	Comment by TNI Meeting PC: Does this invalidate samples?

Why 24 hours?  Should it maybe be “if no changes have been made to the instrument” “prior to the end of the next work day”  “tie it to analytical event”  prior to the next “CCV”, “prior to next ICAL”

Tie it to analytical event rather than a timeframe.

“reprocess” – requanting it? Reanalyzing it? 

Replace a single analyte standard – but it doesn’t change when ICAL was ran.  Requant ICV.  

Practical example?  Guidance document??? 

Maybe problematic? Do we need to reinject the ICV?  

Can this flow better?  

“b” is redundant to ii above

EPA 8000

b. 	the laboratory replaces all analytes of the replacement calibration standard if a standard within the interior of the calibration is replaced; and	Comment by Michelle Wade: Redundant with ii above?

c.	the laboratory limits the replacement of calibration standards to one calibration standard concentration.

vi.	The laboratory shall document a technically valid reason for either removal or replacement of any interior calibration point;	Comment by Michelle Wade [2]: Technically valid is called out specifcially in the guidance document. 	Comment by TNI Meeting PC: Any point	Comment by Michelle Wade: i. allows dropping low or high.  Shouldn't need to provide reason

vii.    The laboratory shall  recalculate all data associated with the calibration after the calibration point has been removed or replaced.

f)	for regression or average response/calibration factor calibrations, the minimum number of non-zero calibration standards shall be as specified in the table below unless the method allows for ;less points; 
	Comment by Michelle Wade: Maybe add ISE as a footnote	Comment by TNI Meeting PC: Take into account that some inorganic methods may not need as many points.

We need to reevaluate this table.

Very organic/8000 centric (the whole section)

“unless otherwise specified by the method”

Data quality objective of the method

Need both an organic and inorganic section?? 

Does the RE/RSE requirement make this still be necessary.

Range of the calibration.  

Is more standards a “more stringent requirement”?

Consider where the SIRs were – inorganic/metals don’t necessarily fit this mold.  Many Not Valid SIRs – go back and look at this too.
	Comment by Yuen, Kelvin: Standard Methods 1020B.11.b and 4020B.2.a specify that initial calibration be performed with at least one blank and three calibration standards of the analyte(s) of interest for linear curves, at least 5 concentrations of standards for nonlinear curves. Since the reference methods allow for flexibility, should we apply the same statistical basis of 3 degrees of freedom to inorganic methods? 
	Type of Calibration Curve
	Minimum Number of Calibration Standardsb	Comment by Michelle Wade: 5.5.5.2.2.1.j 2003 NELAC – minimum number 2 if method doesn’t specifiy

	Threshold Testinga
	1

	Average Response
	4

	Linear Fit
	5

	Quadratic Fit
	6


aThe initial one-point calibration shall be at the project-specified threshold level.
bFewer calibration standards may be used only if equipment firmware 
or software cannot accommodate the specified number of standards. Documentation detailing that limitation shall be maintained by the laboratory.
	Comment by Paul Junio: Follow the method… if not in method then…
g)	the lowest calibration standard shall be at or below the lowest concentration for which quantitative data are to be reported without qualification;

h)	the highest calibration standard shall be at or above the highest concentration for which quantitative data are to be reported without qualification, except as addressed in p) ;below.	Comment by TNI Meeting PC: LDR/LCR
Look at method defined

i)	sample results shall be quantitated from the initial calibration and may not be quantitated from any continuing calibration verification unless otherwise required by regulation, method, or program;	Comment by TNI Meeting PC: Allowed by any method?

CLP requirements	Comment by Michelle Wade: Doesn't hurt to leave it there

j)	criteria for the acceptance of an initial calibration shall be established  and met, (e.g., correlation coefficient or relative standard deviation); 	Comment by TNI Meeting PC: And met?

k)	the laboratory shall use and document a measure of relative error in the calibration for calibrations including average response, linear or quadratic fits;
	Comment by Michelle Wade [2]: Need to clarify that other types of calibrations do not require the error calculation (ex. Slope for ISE)	Comment by TNI Meeting PC: Newer methods of 600 methods have a “read back standard”.  Not the same as RE/RSE.  Look at wording of the EPA methods. PFAS 500 as well.

ISE??????

	Comment by Michelle Wade: Come back to this	Comment by Yuen, Kelvin: The draft EPA 1633 method introduces response ratios (RR) to for each compound calibrated by isotope dilution. Something to consider when we update this section.	Comment by Michelle Wade [2]: Maybe add something specific for calibrations otber than average response, linear or quadratic
	i.	for calibrations evaluated using an average response factor, the determination of the relative standard deviation (RSD) is the measure of the relative error;

	ii.	for calibrations evaluated using correlation coefficient or coefficient of determination, the laboratory shall evaluate relative error by either:

		a.	measurement of the Relative Error (%RE)

		 	Relative error is calculated using the following equation:




xi	=	True value for the calibration standard
x’i	=	Measured concentration of the calibration standard

This calculation shall be performed for two (2) calibration levels or to the criteria in the reference method: the standard at or near the mid-point of the initial calibration and the standard at the lowest level. 

The Relative Error at both of these levels shall meet the criteria specified in the method. If no criterion for the lowest calibration level is specified in the method, the criterion and the procedure for deriving the criterion shall be specified in the laboratory SOP. 

or,

b.	measurement of the relative Standard Error (%RSE)

	Relative Standard Error is calculated using the following equation:





xi 	=	True value of the calibration level i
x’i	=	Measured concentration of calibration level i
p	=	Number of terms in the fitting equation
			(average = 1, linear = 2, quadratic = 3)
n	=	Number of calibration points

The RSE shall meet the criterion specified in the method. If no criterion is specified in the method, the maximum allowable RSE shall be numerically identical to the requirement for RSD in the method. If there is no specification for RSE or RSD in the method, then the RSE shall be specified in the laboratory SOP. 

	l) 	when test procedures methods are employed that specify allow calibration with a single calibration standard and a zero point (blank or zero, however specified by the method), the following shall occur:
	Comment by TNI Meeting PC: Procedure vs. method  - equating

Specify v. allow

Move up?
	Comment by Michelle Wade: Move up to below f.	Comment by Paul Junio: Intent was reference methods	Comment by Michelle Wade: Doesn't hurt to leave I and ii in...
i.	The zero point and single calibration standard within the linear range shall be analyzed at least daily and used to establish the slope of the calibration. 

ii.	To verify adequate sensitivity, a standard shall be analyzed at or below the lowest concentration for which quantitative data are to be reported without qualification. This standard shall be analyzed prior to sample analysis with each calibration and shall meet the quantitation limit criteria established by the method. If no criteria exist the laboratory shall specify criteria in the SOP;	Comment by TNI Meeting PC:  Quantitative is not sensitivity

m)	for analysis of Aroclors which use a linear through origin model (or average response factor) the minimum requirement is to perform an initial multi-point calibration for a subset of Aroclors (e.g., a mixture of 1016/1260) and to use a one-point initial calibration to determine the calibration factor and pattern recognition for the remaining Aroclors; follow method requirements for calibration.	Comment by TNI Meeting PC: Move up?

New congeners method. Chlordane, Toxaphene


n)	Initial Calibration Verification (ICV): All initial calibrations shall be verified with a standard obtained from a second manufacturer or a separate lot prepared independently by the same manufacturer;manufacturer; when available.	Comment by TNI Meeting PC: Remove second manufacturer?
Second manufacturing event?	
Second lot number?

Do we need a second source???

	Comment by Michelle Wade: Absolutely need a second source.  As written gives options for either or.	Comment by Paul Junio: When available?

o) 	for those methods where reporting non-detected analytes based on successful completion of a sensitivity check is allowed (similar to threshold testing but only for non-detects) the requirements of this Standard shall not prohibit the practice;

p)	some methods allow data within the linear range of the instrument, but above the daily calibration, to be reported without qualification. For these methods, the laboratory shall establish the upper reporting limit through analysis of a series of standards. The upper reporting limit is equal to the concentration of the highest standard meeting the method limits for accuracy. The laboratory shall establish linearity annually and check it at least quarterly with a standard at the top of the linear working range, or at the frequency defined by the method. The laboratory shall dilute samples with results above the linear calibration range or qualify the over-range results as estimated values. 	Comment by Michelle Wade: Simplify this potentially	Comment by Yuen, Kelvin: This refers to the linear dynamic range (LDR) or linear calibration range (LCR) specified in older EPA methods such as 245.1, 200.7, 200.8, 300.0, 345.1, 365.1. Should we mention these methods as examples for clarification?	Comment by Michelle Wade: Quarterly needed?  200.8 doesn't require an annual verification	Comment by Yuen, Kelvin: EPA 245.1, 200.7, 200.8 state that LDR should be verified annually, while EPA 300.0, 345.1 and 365.1 specify that LCR must be verified every six months.	Comment by Paul Junio: Wrong location

1.7.1.2	Continuing Calibration Verification (CCV)

	The validity of the initial calibration shall be verified prior to sample analyses by a continuing calibration verification with each analytical batch. The following items are essential elements of continuing calibration verification.

	a) 	The details of the continuing calibration procedure, calculations and associated statistics shall be included or referenced in the method SOP.

	b) 	Calibration shall be verified for each compound, element, or other discrete chemical speciesanalyte, except for multi-component analytes such as Aroclors, chlordane, total petroleum hydrocarbons, or toxaphene, where a representative chemical, related substance or mixture can be used if the method allows.
	Comment by Tony Francis: Change to analyte? Definition might cover. Remove “such as?” Use an “e.g.,” Leave as multi-component? Keep representative chemical, related substance or mixture?	Comment by Michelle Wade: Allow for a high but require a mid level
	c)	The concentration of at least one the calibration verification standard per analytical run shall be equal to or less than half the highest level in the calibration..	Comment by Tony Francis: Prevents use of high level CCV? Often method dependent. Whichever is more stringent? Looking for half the concentration? Or median of the standards used? Decide what we mean.

	d) 	Instrument continuing calibration verification shall be performed at the beginning and end of each analytical batch, and at the frequency defined in the method except:	Comment by Robert Wyeth: Section d deemed acceptable

i.	if an internal standard is used, calibration verification shall be performed at the beginning of each analytical batch, and at the frequency defined in the method;

ii. 	a second source initial calibration verification that passes the continuing calibration verification criteria may be used in place of a continuing calibration verification standard; 

iii.	a laboratory control sample (LCS) may be used in place of a continuing calibration verification (but not as a replacement for a failing CCV) for methods where the calibration goes through the same process as the LCS (using the continuing calibration verification acceptance criteria).

	e)	Sufficient raw data records shall be retained to permit reconstruction of the continuing instrument calibration verification. (e.g., method, instrument, analysis date, each analyte name, concentration and response, calibration curve or response factor, or unique equations or coefficients used to convert instrument responses into concentrations). Continuing calibration verification records shall explicitly connect the continuing calibration verification data to the initial calibration.	Comment by Michelle Wade: Covered via V1M2 - records?  The last sentence in my mind may still be important and should maybe be kept.  	Comment by Michelle Wade: Remove E.g. just in case it misses something

	f)	Criteria for the acceptance of a continuing instrument calibration verification shall be established. If the continuing instrument calibration verification results obtained are outside the established acceptance criteria, the following steps shall be taken:

1. if a cause for the calibration verification failure is identified that impacts only the calibration verification sample (e.g. a missed autosampler injection), then analysis may proceed if a second calibration verification sample is analyzed immediately and the result is within acceptance criteria. Samples analyzed previously shall be considered valid if bracketed by a passing calibration verification sample (refer to 1.7.1.2.d). The cause for the failure of the first calibration verification result shall be documented;
	Comment by Michelle Wade: What does immediately mean?
Immediately implies right after the failing CCV what if samples have ran.  What about the end of the batch, etc.	Comment by Michelle Wade: Middle bracketing CCV caught after the fact means your just SOL.
1. if the cause for the calibration verification failure is not identifiable or has impacted other samples, then corrective action shall be performed and documented. Prior to analyzing samples, the laboratory shall demonstrate acceptable performance after corrective action with calibration verification or a new initial calibration shall be performed. Samples analyzed prior to the calibration verification failure shall be reanalyzed or the results qualified if calibration verification bracketing is required (refer to 1.7.1.2.d);

1. Data associated with an unacceptable calibration verification shall be qualified if reported, and shall not be reported if prohibited by the client, a regulatory program or regulation. Data associated with calibration verifications that fail under the following special conditions shall still be qualified, but may use a different qualifier:

a.	when the acceptance criteria for the continuing calibration verification are exceeded high (i.e., high bias) and there are associated samples that are non-detects, then those non-detects may be reported. Otherwise, the samples affected by the unacceptable calibration verification shall be re-analyzed after a new calibration curve has been established, evaluated and accepted; or

b.	when the acceptance criteria for the continuing calibration verification are exceeded low (i.e., low bias), those sample results may be reported if they exceed a maximum regulatory limit level. Otherwise the samples affected by the unacceptable verification shall be re-analyzed after a new calibration curve has been established, evaluated and accepted.


