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Quality Control

Quality control (QC) tests demonstrating the
performance of the modified method, including
the following:

— Initial precision and recovery

— Analysis of blanks

— Matrix spike/matrix spike duplicate analysis
— Ongoing precision and recovery

— Quality control sample

— Method detection limit



Analytical Batch

Method blank
Seven samples
Method blank
Three samples
Matrix spike/Matrix spike duplicate
Four samples
Method blank
Six samples
. Matrix spike/Matrix spike duplicate
Ongoing precision and recovery



Analytical Batch

a. Three blanks
b. Five calibration standards
c. Ongoing precision and recovery (OPR)

Verified



Contamination Control

contacts the sample is metal free and free

from any material that may contain mercury



Contamination Control

* Minimize exposure

e Clean work surfaces
 Wear gloves

e Use metal-free Apparatus

 Avoid sources of contamination



System calibration

1. Bubbler system calibration

purge Hg from the bubbler and to desorb Hg from
the traps in a sharp peak => The calibration must
contain a minimum of 5 non-zero points and the
results of analysis of three bubbler blanks.

» Analyze the standards beginning with the lowest
concentration and proceeding to the highest.



System calibration

1. Bubbler system calibration

0lanks. e result for any method blank is founc
to contain > 0.50 ng/L (50 pg) Hg, the system is out

of control.

» Calculate the calibration factor (CFx) for Hg in each
of the five standards using the mean bubbler-
blanksubtracted peak height or area.



System calibration
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Where:
A, = peak height or area for Hg in standard

Agg = mean peak height or area for Hg in bubbler blank
C,= mass in standard analyzed (ng)

X

Calculate the mean calibration factor (CFm), SD calibration

factor, RSD of the calibration factor,
where RSD = 100 x SD/CFm.

If RSD < 15%, calculate the recovery for the lowest standard
using CFm. If the recovery of the lowest standard is Iin the

range of 75-125%, the calibration is acceptable.



System calibration

2. Flow-injection system calibration

LA - Ay
SN Y

Where:

A, = peak height or area for Hg in standard

Az = mean peak height or area for Hg in calibration blanks
C,= concentration of standard analyzed (ng/L)




Calibration curve

no greater than a factor of 10 and no less than a factor of 2.

» RSD < 15%. The calibration factor for any calibration point at a
concentration greater than 100 ng/L must be within £15% of the

average calibration factor for the points at or below 100 ng/L.

» The calibration factor for any point <0.5 ng/L must be within

25% of the average calibration factor for all points.

» Our calibration curve : 0.5, 1, 5, 10, 25, 50 ng/L



Analysis of blanks

contamination at levels that could affect data quality
 System blanks

demonstrate that flow injection systems are free
from contamination at levels that could affect data

quality



Analysis of blanks

samples for Hg analyses are free from contamination
« Method blanks
demonstrate that the analytical system is free from

contamination that could otherwise compromise

sample results



Analysis of blanks

transport activities
 Equipment blanks

demonstrate that the sampling equipment is free
from contamination

e Bottle blanks

verify the effectiveness of the cleaning procedures



Criteria for Performance

Quality Control Acceptance Criteria for Performance Tests in EPA Method 1631
Table 2

Acceptance Criteria Section Limit (%)

Initial Precision and Recovery (IPR) 9.2.2
Precision (RSD) 9.2.23

Recovery (X) 90223

Ongoing Precision and Recovery (OPR) 9.5.2

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 9.3
Recovery

Relative Percent Difference (RPD)




Initial precision and recovery

1. Analyze four replicates of the IPR solution (5 ng/L)

2. Using the results of the set of four analyses, compute
the average percent recovery (X), and the standard
deviation of the percent recovery (s) for Hg

3. Compare s and X with the corresponding limits for initial

precision and recovery. (79 — 121% (Accuracy) and 21%
RSD (Precision))



Ongoing precision and recovery

acceptable precision and recovery is being

maintained within each analytical batch



Ongoing precision and recovery

analyzed at the end of an analytical sequence or

at the end of each 12-hour shift



Ongoing precision and recovery

of samples and blanks may proceed. If,
however, the concentration is not in the

specified range, the analytical process is

not in control.



Initial Precision and Recovery (IPR) and
Ongoing Precision and Recovery (OPR)

solutions

OPR solutions at a concentration of 5 ng/L Hg in
reagent water. IPR/OPR solutions are prepared
using the same amounts of reagents used for
preparation of the calibration standards.



Matrix spike/matrix spike duplicate analysis

sample in 10) from a given sampling site or, if for compliance

monitoring, from a given discharge.

The concentration of the spike in the sample shall be determined as

1-5 times the background concentration of the sample or at 1-5

Lowest Ambient Water Quality Criterion for Mercury and the Method Detection Limit and

tl mes th e M L | N Ta b | e Minimum Level of Quantitation for EPA Method 1631

Method Detection Limit (MDL)
Lowest Ambient Water and Minimum Level (ML)
Metal Quality Criterion"

MDL® ML®

Mercury (Hg) 1.3 ng/L 0.2 ng/L 0.5 ng/L

. Lowest water quality criterion for the Great Lakes System (Table 4, 40 CFR 132.6).
The lowest Nationwide criterion is 12 ng/L (40 CFR 131.36).

. Method detection limit (40 CFR 136, Appendix B)

. Minimum level of quantitation (see Glossary)




Matrix spike/matrix spike duplicate analysis

additional sample aliquots with identical amounts of the
spiking solution and analyze these aliquots to determine

the concentration after spiking (A)

(A-B)

% R = 100
where:

A = Measured concentration of analyte after spiking
B = Measured concentration of analyte before spiking
T = True concentration of the spike




Matrix spike/matrix spike duplicate analysis

criteria. If the results of both the spike and the OPR

test fall outside the acceptance criteria, the analytical

system is judged to be not in control, and the results
may not be reported or used for permitting or

regulatory compliance purposes

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Recovery

Relative Percent Difference (RPD)




Quality control sample

produce the standards used routinely.

The QCS should be analyzed as an
independent check of system
performance.



uality control sample
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ORMS-5: Elevated Mercury in River Water

Product documentation

= OBMS-S (EQE. 150 KB)
ORMS-5 is a river water spiked with inorganic mercury, The material is packaged in 30 ml glass ampoules stabilized with 0.5% BrCl.

Table 1: Certified
quantity value

Element pg/fg

Hg 26.2 £ 1.3

The certified value was derived gravimetrically and comoboratad with two methods of analysis: cold vapour isotope dilution inductively coupled plasma mass
spectrometry (ID-ICP-MS) and flow injection cold vapour atomic absorption spectrometry (CWV-AAS). The certified value is the unweighted mean of the
results + the expanded (k=2) uncertainty (Licgp). The results generated by each of these methods were judged to be independent.

The expanded uncertainty in the certified value is aqual to Uppy = ku,, where u, is the combined standard uncertainty calculated according to the ICGM
Guide and k is the coverage facton It is intended that Ugp encompasses the uncertainty of every factor that reasonably contributes to the total uncertainty
of the measurand. A coverage factor k=2 is usaed to give an uncertainty interval that contains roughly 95% of the underying distribution. The value of uc is
determined from the combined uncertainties of the methods (uchzr) as well as uncertainties associated with homogeneity (uhom -

Intended use

This CRM is intended for the calibration of instruments and evaluation of metheds for the determination of marcury.

Date of issue: September 2011
Date of expiry: September 2021
Revisad: March 2016 (aditorial updata)

* Report a problem or mistake on this page

Date maodified: 2016-12-13




Method Detection Limit

shall achieve an MDL that is less than or equal to the

MDL (0.16 ng/L @ NCU)

Lowest Ambient Water Quality Criterion for Mercury and the Method Detection Limit and
Minimum Level of Quantitation for EPA Method 1631

Method Detection Limit (MDL)
Lowest Ambient Water and Minimum Level (ML)

. storion
Metal Quality Criterion MDL® MLO

Mercury (Hg) 1.3 ng/L 0.2 ng/L 0.5 ng/L

Lowest water quality criterion for the Great Lakes System (Table 4, 40 CFR 132.6).

The lowest Nationwide criterion is 12 ng/L (40 CFR 131.36).
Method detection limit (40 CFR 136, Appendix B)
Minimum level of quantitation (see Glossary)




Data Analysis and Calculations

An_ﬁﬂﬂ
CF xV

[Hg] (nglL) =

where:
A, = peak height (or area) for Hg in sample

Agy = peak height (or area) for Hg in bubbler blank
CF,_ = mean calibration factor (Section 10.2.2.5)

V = Volume of sample (L)

We can use this formula to calculate for concentration

of Hg in method blanks, field blanks, and reagent blanks



Data Analysis and Calculations

(A, - Agp) X Vita

CF,.. V sample

[Hg] (ng/L) =

where:

A, = peak height (or area) for Hg in sample

A sg = mean peak height (or area) for Hg in system blanks

CF,, = mean calibration factor (Section 10.3.2.6)

V., = volume (mL) used for standards - volume (mL) reagent used in standards
Visampie = Volume (mL) of sample - volume (mL) reagent used in sample




