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Overview: The Role of Quality Assurance in Water Quality Assessment

•Why quality assurance matters

•Comparability and compatability

•Producing credible data

•Quality control in the field

•Accuracy and precision

•Internal and external laboratory quality control



Why quality assurance is important for water quality monitoring

Inaccurate data could lead to incorrect management actions, 
such as:

•Lack of appropriate pollution controls

•Inadequate treatment for drinking

•Delayed or inadequate conservation or remediation

Resulting in:

•Potential risks for water users

•Potential damage to the aquatic ecosystem



Always strive for quality

•Errors can be introduced at all stages of 
sampling and analysis

•Data are not credible if their quality cannot be 
assured

•Quality assurance plans and the associated 
procedures  help to assure monitoring data



Quality assurance and sharing and water quality monitoring data

Data coming from several sources 

and shared in a single database or 

combined for assessments must be:

•Credible

•Comparable

•Compatible



Credible data

Credible data can be believed and can be 
defended

Achieved by:

•Using recognised or standardised methods, e.g. 
ISO (see www.iso.ch), APHA, DIN

•Applying quality assurance

•Demonstrating the level of confidence in the data, 
e.g. by providing standard deviations or 
confidence limits



Water quality assessments need comparable and compatible data

Important when sharing environmental data between organisations or combining 

data from different sources

Units of measurement must be reported
• e.g. µg/l or mg/m3 or mg/l  ?

Data should be reported in comparable units
• e.g. mg kg-1 wet weight versus mg kg-1 dry weight

Methods should not be confused
• e.g. Total P or   PO4-P

Significant figures only should be reported:

Can you really measure to 0.000001 mg/l ?

Accurate georeferencing ensures comparability and continuity



Sources of variability in water quality monitoring data

•Inappropriate sampling 

location

•Inadequate sampling 

protocols

•Inadequate sample handling, 

transportation and storage

•Inadequate quality control in 

sample preparation and 

analysis

•Poor data management and 

analysis

Set objective/s

Preliminary  surveys

Monitoring design

Field operations

Laboratory operations

Data storage

Data analysis and 
presentation

Interpretation and 
assessment

Management action

Quality control and assurance
Programme redesign



Every monitoring programme should have an associated quality programme

Quality control (QC) consists of a series of technical activities to control 

the quality of the data generated

Quality assurance (QA) is the management system that ensures that 

quality control is working as intended

•A formal QA/QC programme is written as a Quality Assurance Plan

Quality control samples are extra samples taken during the sampling 

and analytical process

Approximately 10–20% of the total resources needed for a monitoring 

programme should be devoted to quality assurance, i.e. financial, 

technical and personnel



Field Sampling: Sources of Error

Variations in sampling procedures can affect the results 
obtained

Errors may be introduced during:

•collection

•preservation

•transportation

•storage

Procedures for sampling operations should be carefully 
documented (Standard Operating Procedures), including 
necessary precautions in the field



To ensure a valid field sample

•Appropriate location of sampling sites and 

stations

•Appropriate sample container

•Correct method of collection

•Appropriate sample fixation/preservation

•Careful field technique

•Cleansing/rinsing of sampling equipment 

between sample sites and/or sampling trips



How many quality control samples are needed in field operations?

Equipment blanks:

•one per type of sampling device per sampling trip, and

•at least one for every 20 samples collected for any particular analysis 
(not necessary for disposable or dedicated equipment)

Field blanks:

•one per sampling trip

Field duplicates/replicates:

•governed by statistical analyses to be applied but at least one per 
sampling event



Laboratory internal quality control

Used for continuous assessment of the quality of the results of individual 

analytical procedures

Used to check:

•Precision is the likelihood of the method giving the

same value if the same sample was analysed more

than once. Precision can be expressed as the

standard deviation. Checked with replicates.

•Accuracy is the nearness of the measured value

to the true value. Checked with standards and

performance evaluation/external quality control



Quality control samples in laboratory analyses

Types of Quality Control samples used in laboratory analysis

•Blanks used to assess potential contamination

•Spikes used to obtain percentage recovery and therefore 

accuracy

•Replicates (duplicates) used to determine the analytical 

precision



Reporting results –uncertainties and errors

•Random errors can be 
minimised but not eliminated –
they can be reduced by 
repeating a measurement and 
taking an average

•Systematic errors are often 
caused by malfunction in 
equipment –they are hard to 
detect and cannot be helped by 
repetition

•Errors or uncertainties can be 
quantified by the standard 
deviation



External Quality Control (EQC)

A way of establishing the accuracy of analytical methods and procedures

•Compares the results of analyses made in one laboratory with the 
results obtained by others conducting the same analysis on the same 
material

Objectives:

•To assess accuracy in participating laboratories

•To improve inter-laboratory comparability

•To obtain laboratory accreditation



External Quality Control (EQC)

1. The reference laboratory sends out sets of specimens with known and unknown 

concentrations of analytes to all of the participating laboratories

2. Each participant analyses the specimens for the specified analytes and reports the 

results to the reference laboratory

3. The reference laboratory reports on the performance of the participating laboratories 

Unsatisfactory performance in a laboratory should lead to:

• Examination of the analysis procedure(s) to determine the cause of the poor 
performance

• Checking of the IQC programme to identify inadequacies

• Correction of any deficient processes

We are looking for resources to restart GEMS/Water Performance Evaluation exercises



Reporting of results

•Data must be examined to determine whether the results are fit to 

report

•Information which may have a bearing on interpretation should be 

included, such as:
•Information relating to the nature of the sample 

•The analytical procedure which was applied

•Change of method and/or accuracy from previously reported data

•Reports should include reference to:
•All calibration and quality control data

•Any problems that were encountered during the study (e.g. rejected analytical 
batches, loss of sample, etc.). 



Key messages

•Reliable and accurate data inform better assessment and 

management

•Errors can be introduced at all stages of sampling and 

analysis

•Data are not credible if their quality cannot be assured

•Quality assurance plans and the associated procedures help 

to minimise errors



Thank you for listening

Please feel free to ask questions


