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NORTHUMBRIAN WATER

• Northumbrian Water Group supplies 3.5 

million people with drinking water and sewage 

services across two areas – North East 

England and Essex and Suffolk

• Scientific Services operate 5 laboratories 

across the UK – Newcastle, Horsley, 

Chelmsford, Cork & Levenmouth

• Accreditation includes drinking water, 

effluents, soils, sludge and air sampling and 

analysis 

• Around 1.5 million tests each year



WHAT IS  AQC?
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INTRODUCTION
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WHAT IS AQC?

Analytical quality 
control (AQC), 

sometimes know as 
internal quality 

assurance (IQA) 

A sample of a known 
concentration that is 

taken through the 
entire analytical 

process

Required by 
regulatory bodies 

such as UKAS, DWI 
and Environment 

Agency (for MCERTS)

Used to demonstrate 
a method is ‘in control’ 

and performance is 
within any regulatory 

limits



WHAT DO WE DO WITH THE DATA?
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WHAT IS AQC?

• AQC results are plotted on Shewhart charts

• Limits established from initial performance testing 

• Current data used to periodically review limits

• Bias and standard deviation (SD) within any regulatory 
targets

• Bias and SD not significantly different to initial performance 
data (annual F & t tests)
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WHAT ARE SHEWART CHARTS?
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WHAT IS AQC?
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WHEN DO WE ACCEPT A RESULT?

• The AQC result(s) need to lie between 

the 2 SD limits for results to be 

reported

• One AQC result may be outside 2 SD, 

but two consecutive will lead to the 

analysis being repeated

• One AQC result outside the 3 SD 

limits means that results will not be 

reported

• Any AQC results outside 4 SD are 

considered an outlier and not included 

in chart limit production
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WHAT IS AQC?
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THE EVOLUTION OF 

AQC WITHIN 

NORTHUMBRIAN 

WATER



A TIMELINE OF IMPROVEMENTS

Bespoke software 

(AqcTools) 
implemented
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THE EVOLUTION OF AQC

Data from L4L 
automatically plotted 
using Excel for high 

throughput methods

2008 2014

Charts printed after 
manual entry into Excel 

and plotted by hand

1995

Data extracted from 
Lab database (LIMS) 
for chart production

1997

Links for LIMS 
(L4L) 

introduced

2006

Hand drawn 
charts on graph 

paper

1990

Deterioration logs 
& annual F & t tests 

introduced

1998

UKAS 
accreditation 

granted

1992

Development & 
preparation of 

software started

2010



WHERE ARE WE NOW?

11



All 
determinands
use L4L which 

in turn plots 
data onto 
electronic 

charts

Limits 
periodically 

reviewed, only 
updated if 

significantly 
changed

All failures 
created 

automatically 
and 

prepopulated

More visible 
if failures or 
chart limits 

haven’t been 
reviewed

Automatically 
checked 

against initial 
performance 

and regulatory 
targets

BESPOKE SOFTWARE
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WHERE ARE WE NOW?



13

WHERE ARE WE NOW?

Paperwork

Deterioration logs

Annual F & t tests

Transcription errors

Manual chart production



What’s in store for the future…

ON THE HORIZON
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WHAT’S IN STORE FOR THE FUTURE

• Review of AQC frequency 

• F & t test document – unified approach to AQC stats across the water 

industry

• Remote Sampler (field PDA) – Daily AQC for Chlorine

• Drinking Water regulations change – operational sampling and online 

monitors

• System suitability – included within AQC software?

• Microbiology?
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ON THE HORIZON



THANK YOU 
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