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Calibration vs.
calibration verification:
ICAL, ICV and CCV
explained.
Three standards, three different questions. Treat them as one check

and your calibration record stops answering the auditor.
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S U M M A R Y

The initial calibration builds the model. The initial calibration verification checks it against an

independent source, and the continuing calibration verification checks that it still holds during

the run. This paper sets out the purpose, source, timing and limits of each under EPA SW-846, the

2016 TNI standard and DoD QSM 6.0, and works a twenty-analyte CCV through the percent drift

rule.

T HE SHORT VERSION

Three standards, three questions.

The sequence is loaded and the curve looks clean. Three standards sit near the top of the run, at similar

concentrations, scored with similar arithmetic. It is easy to read them as three passes at one check.

An environmental GC/MS sequence usually opens with exactly these three: the initial calibration (ICAL),

the initial calibration verification (ICV) and the continuing calibration verification (CCV). Each one

answers a different question. Each one closes a different gap in the evidence that a reported result is

correct.

FIGURE 1  Where each standard sits in an analytical sequence

The ICAL builds the model, the ICV checks its standards against a second source, and the CCV

checks it still holds.
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Under Method 8260D, ICV recovery must fall within 70–130%, and CCV drift within 20%.02

If more than 20% of compounds fail the CCV, stop and correct before you run samples.03
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ICAL, ICV and CCV side by side.

ICAL ICV CCV

Question answered What is the concentration-

response model?

Were the calibration standards

made correctly?

Is the model still

valid during this

run?

Standard source Calibration stock Second source: different

manufacturer or independently

prepared lot

Same source as the

ICAL

Level Five or more levels across

the range

Within the calibration range Near the midpoint

of the ICAL range

When Before any samples;

repeated when verification

fails

After each ICAL, before samples Each analytical

period or batch

Typical limit RSD, r² or RSE, plus percent

error at each level

70–130% of expected (8260D) ±20% drift or

difference (8260D,

QSM 6.0)

Limits shown are from EPA SW-846 Method 8260D and DoD/DOE QSM 6.0. The determinative method and your lab's
accreditation program set the limits that apply to a given analysis.

The initial calibration builds the model.

The ICAL sets the model that turns response into concentration. Its criteria test that model: the RSD of

the response factors, or r² for a regression, and the error each standard shows when back-calculated

against the curve.

Method 8000D requires at least five levels for a linear model. It limits the percent error of each

standard to 30% [1]. The 2016 TNI standard requires a measure of relative error in every calibration:

either RSE, or the relative error of the lowest and midpoint standards [3]. Insights 02 covers the ICAL in

more depth.

What the ICAL cannot test is whether its own standards were made correctly. A dilution error that runs

through the whole stock gives a perfect-looking curve with the wrong slope.

The initial calibration verification checks the stock.

The ICV closes that gap. It comes from a second source, independent of the calibration stock, and is

quantitated against the new curve. If the curve and the second source agree, the standards behind the

curve are confirmed.

Method 8260D asks for a standard from a second source to the calibration standard. It sets the limit at

70–130% of the expected concentration, and samples should not be analyzed for analytes that fail [2].

The 2016 TNI standard requires every initial calibration to be verified with a standard from a second

manufacturer. A separate lot shown to be independently prepared also qualifies [3].
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So the second-source claim has to hold up on paper. If your records cannot show a different

manufacturer or a documented independent lot, the ICV cannot confirm the stock.

The continuing calibration verification checks the run.

The CCV asks a third question: is the curve built this morning still valid this afternoon? Detector

response drifts with source contamination, column aging and temperature. The CCV uses the same

source as the ICAL on purpose, so any difference reflects the instrument and leaves the standards out

of it.

Method 8260D requires a CCV at the start of each twelve-hour analytical period, near the midpoint of

the ICAL range. A compound is in control when its percent difference or drift is 20% or less [2].

The 2016 TNI standard requires calibration verification at the start and end of each analytical batch,

with exceptions for some internal standard methods [3]. DoD/DOE QSM 6.0 sets the CCV limit for GC/MS

organics at ±20% of the true value. It widens that to ±50% for the end-of-batch CCV [4].

P ERCENT DRIFT

% Drift = 100 × ( Ccalculated − Cexpected ) / Cexpected

Used for regression calibrations. For average response factor calibrations, the equivalent is percent difference

between the CCV response factor and the mean ICAL response factor.

A CCV worked through the drift rule.

Method 8260D adds a rule for multi-analyte methods. If more than 20% of the compounds in the ICAL, or

of those to be reported, exceed the 20% limit, you must take corrective action before samples are

analyzed [2]. The chart below is a twenty-analyte volatiles CCV.
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FIGURE 2  CCV percent drift by analyte, ±20% limit shaded

3 of 20
ANALYTES OUTSIDE ±20%

15%
SHARE OF COMPOUNDS FAILING

20%
8260D THRESHOLD FOR STOPPING
THE RUN

Illustrative CCV results constructed for this article.

3 of 20 analytes exceed 20%, which is 15% of the list. That sits exactly on the threshold. Under Method

8260D, the sequence may go on without corrective action for the whole run.

A passing run can still carry failing analytes.

The three failing analytes are a separate matter. Carbon tetrachloride is biased high, while bromoform

and naphthalene are biased low. Each must be handled under the method and your lab's qualification

rules before any of its results are reported.

One more failure and the whole run stops.

When the CCV fails.

When a CCV fails, the 2016 TNI standard allows corrective action and then a second, immediate

verification. If that second CCV also fails, the lab performs a new initial calibration before analyzing

new samples [3]. QSM 6.0 adds that the second CCV must run within one hour, with no samples in

between [5].

−30% −20% −10% 0% +10% +20% +30%

Vinyl chloride
1,1-Dichloroethene
Methylene chloride

trans-1,2-DCE
cis-1,2-DCE
Chloroform
1,1,1-TCA

Carbon tetrachloride +23.6%
Benzene

1,2-Dichloroethane
Trichloroethene

Toluene
Tetrachloroethene

Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene

Bromoform −22.4%
Naphthalene−26.9%

W HITE PAPER · CALIBRATION VS. CALIBRATION VERIFICATION

W LTR, INC. · WHITE PAPER · 2026 05 / 07



Any data reported against a failed CCV must be qualified. TNI allows two exceptions where the bias

cannot change the conclusion. The first is non-detects when the CCV is biased high. The second is

results above a regulatory limit when the CCV is biased low [3].

Outside those two cases, a result reported against a failed CCV carries a qualifier.

A review checklist.

Where WLTR fits.

In most labs, ICAL, ICV and CCV results sit in separate reports, reviewed at separate times. Tying each

reported result back to the calibration and verification evidence behind it is manual work.

WLTR is calibration data integrity infrastructure for regulated analytical laboratories. For each analyte,

it derives nine calibration regression models: average response factor, plus linear and quadratic fits

across four weightings each. It scores every model against fifteen ICAL parameters, including RSE. All

of it is computed orthogonally to the CDS, under U.S. Patent 12,038,448 B2 [P].

Confirm the ICAL passed.

RSD or r², plus relative error at the low and mid standards, or RSE.

01

Prove the ICV is second source.

Different manufacturer, or a separate lot with documented independent preparation.

02

Check ICV recovery per analyte.

Do not quantitate failing analytes until resolved.

03

Check CCV timing.

Bracket every period or batch as the method and program require.

04

Count CCV failures.

Apply the 20% of compounds rule where the method uses it.

05

Trace each failing analyte.

Every result is qualified, reanalyzed or covered by a documented exception.

06
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C A L I B R A T I O N  V E R I F I C A T I O N

Detect calibration failures before audit exposure.

See ICAL, ICV and CCV results for every analyte in one record, evaluated against your method's

limits.

GET COMPLIANCE GAP ASSESSMENT WLTR.TECH
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