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Topics

• The Water Testing Journey: From Sampling to Reported 

Result

• Analytical Method Measurement of Uncertainty: From 

Validation to Result Interpretation

• QA/QC as the Foundation of Reliable Results
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Typical Laboratory ‘Jargon’
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• SRN/SRA, COA, COC, QA/QC interpretive 

reports, EDD’s

• Suites or Packages

• LOR, MDL

• UT, LL, ST

• Spikes (matrix vs. surrogate), RPDs, Blanks

• LCS

• MB



right solutions. right partner. © Copyright 2022   |   ALS Limited

PFAS Water Analytical Testing Roadmap
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Extraction

Concentrating sample using 

SPE to reach part-per-trillion 

(ppt) detection levels.

Analysis

Triple Quadrupole LC-

MS/MS

Review

Data review ensuring 

Isotope Dilution recoveries 

and QA/QC meet method 

limits.
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• Laboratories request extra containers to 

ensure technical reserve or immediate re-

analysis if instrument issues occur.

• While three are provided, the lab typically 

uses only one container for the primary 

extraction process

• Because only a portion of the total volume 

is tested, field sampling must ensure the 

water is representative of the source.

First Step in Defensible Data - Representative Water Sampling
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PFAS Sample Extraction -

Solid Phase Extraction (SPE)

Cartridge Loading: Passing the sample 

through a sorbent bed to selectively bind 

PFAS molecules.

Matrix Cleanup: Washing away interfering 

salts and organic matter.

Elution: Using organic solvents to release 

the target analytes for instrumentation.
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Low Level Results Need High Level Confidence
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• After extraction, the sample is 

introduced into LC-MS/MS for 

compound specific measurement.

• Before reporting, the laboratory reviews 

the data to confirm that the result can be 

supported with confidence.
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Why the Range Around a Number Matters
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Uncertainty is not "Error". It is a statistical range 

where the true value resides with high confidence.

Support interpretation near Reporting Limit (RL)

Statistical Basis

Calculated using a coverage factor (k=2), providing a 95% 

confidence interval for every reported result.
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From Precision Data to an Initial Uncertainty Estimate
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The uncertainty % is a scientifically derived from a method validation dataset
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Interpreting Results Close to the Reporting Limit

11© Copyright 2022   |   ALS Limited

A result near the RL should be interpreted as a low-level detected value with appropriate uncertainty context, 

rather than relying on the single reported number.

Parameter Value

Reporting Limit (RL) 1.0 ng/L

Reported Result 1.1 ng/L

Method Uncertainty ± 22%

Uncertainty Range 0.86 – 1.34 ng/L
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Understanding the ALS UoM Report
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QA/QC
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QA – quality assurance

&

QC – quality control

=

Confidence

Note: the quality of the analysis is only as 

good as the quality of the sample taken.
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What is QA/QC?
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• QA (Quality Assurance) and QC (Quality Control) are the processes used to measure the 

quality of our testing.
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— Blanks (five types)

— Duplicates (two types)

— Lab Control Samples

— Matrix Spikes

— Surrogates

— Trip Spikes

• 6 major parameters
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Important term – Analytical Runs

Note: Some analyses require additional LCS

— Method Blank: 1 in 20

— Primary Samples: 15 in 20

— Duplicates: 1 in 10

— Matrix Spike: 1 in 20

— Lab Control Sample: 1 in 20
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Major QC Parameters: Blanks
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= An analyte free matrix taken through ‘the process’ to monitor potential contamination -

targeting several key areas

• Laboratory Reagent/Instrument Blanks

• Laboratory Method Blanks

• Field Blanks

• Rinsate Blanks

• Trip Blanks
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Major QC Parameters: Duplicates (Dups)

17© Copyright 2022   |   ALS Limited

= A lab or field split taken through the entire process. This is used to monitor reproducibility or 

precision

• Frequency: 1 in 10 samples

Results are reported & evaluated in Relative Percent Difference (RPD)

• Lab duplicates measure the sum of laboratory variation plus sample variation 
(heterogeneity)

• Field Duplicates measure the variation of sampling area
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Major QC Parameters: Duplicates (Dups)
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• ALS Acceptance Criteria:

Both results<10 x LOR No RPD Criteria

Highest result is 10-20 x LOR RPD <50%

Highest result is >20 x LOR RPD <20%

EXAMPLE:

Standard Pb LOR = 0.001 mg/L

Regular Sample Result = 0.011 mg/L

Duplicate Sample Result = 0.016 mg/L

RPD = (Difference/Average) x 100

= (0.005/0.0135) x 100

= 37.04%

CONCLUSION:

RPD must be </= 50%, duplicate is deemed to pass as the calculated RPD is 37.04%.

= A lab or field split taken through the entire process. This is used to monitor reproducibility or 

precision
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Major QC Parameters: Laboratory Control Sample (LCS)
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= A known concentration standard taken through the entire analytical process.  It is used to 

monitor accuracy

• Frequency: 1 in 20 samples

• Reported in % recovery

Note that not all compounds will give 100% recovery  e.g. some SVOCs
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Major QC Parameters: Matrix Spike (MS)
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= A laboratory split spiked with target analytes prior to sample preparation/analysis. This is used 

to monitor method interference and accuracy in a given sample matrix.

• Frequency: 1 in 20 samples

• Key Notes: 

 If sample concentration is >4x spike concentration, results may not be accurate  

 It is best to choose samples which are not highly impacted for MS.

 Some matrices will not recover spikes. 

Results are reported in Percent Recovery (generally between 70-130%)
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Major QC Parameters: Surrogates
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= Compounds similar in composition and behaviour to the target analytes but not commonly found 

in the environment e.g. Toluene with an extra proton added (Deuterated). This is used to 

measure sample preparation and analysis plus matrix interference

• Key Notes: 

 Reported in % recovery. Acceptable recovery is generally between 70-130%.

 Surrogates are only generally used for Organics for ‘target analysis’ of specific 

compounds (i.e. not TPH/TRH).

 High contamination levels may negate ability to report surrogate recoveries
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Major QC Parameters: Trip Spikes
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= Laboratory spiked sample sent to the field. These assess losses in transit or due to field 

practices (e.g. chilling) or even holding times.

• Key Notes: 

 Analysis cost is charged for both the trip spike and trip spike control

 Generally only used for BTEXN

 Must be returned back to issuing laboratory

 Recoveries are calculated by the consultant

• Waters: Spiked with a known concentration samples e.g. 20 µg/L BTEX

• Soils: Corresponding Trip Spike Control retained/analysed as additional sample
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Understanding QC sample requirements

• Whole bottle extractions: SVOCs, PFAS or Oil & Grease in waters

= Minimum of 3 extra bottle for every 20 primary samples

Primary Matrix Spike

+ +

Duplicates

= Minimum of 2 extra bottle for every 10 primary samples 

Primary Duplicate

+ +

Matrix Spike
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QC and QCI 

Reports

• Completely automated/not subject to human error
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• Assesses QA/QC parameters

• Higher standard than guidelines demand

• Highlights QA/QC breaches that might require 

commentary during reporting.

• Exceptions: They do not assess field QC e.g. field 

dups or blanks.
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QC Report
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QC Report
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QCI Report

27© Copyright 2022   |   ALS Limited



right solutions. right partner.

QCI Report
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Questions?


