
Juan Manuel Ponce Romero
Cranfield University

http://www.dream-cdt.ac.uk

Using Big Data to improve 
ǘƘŜ ¦Y²LwΩǎ /ƘŜƳƛŎŀƭǎ 

Investigation Programme



Using Big Data to improve the UKWIRôs 

Chemicals Investigation Programme
Juan Manuel Ponce Romero

Residential

Commercial

Industrial

Surface runoff

Some substances can 
be transferred into 
agricultural land

Some pollutants can 
pose an environmental 

ƘŀȊŀǊŘΧ

Χ ŀƴŘ ŀƭǎƻ ŀ ƘŀȊŀǊŘ ǘƻ 
humans

WWTPs are the 
receptors of these 

effluents

Large amounts of 
biosolidsare generated



Using Big Data to improve the UKWIRôs 

Chemicals Investigation Programme
Juan Manuel Ponce Romero



Å UKWIR

Å National Chemicals Investigation Programme (CIP)

Å 160 WWTWs

Å £25 M

Image: Gardner et al. 2012

70determinants

64trace contaminants

ÅTrace metals

ÅPharmaceuticals

ÅPolycyclic aromatic hydrocarbons (PAHs)

ÅEmerging organic pollutants

ÅRegulated organic pollutants
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Phase I Phase II Phase III

Å2010 ς2013
ÅIdentification of 

relative risk
ÅPrioritisation
ÅSources

ÅIn progress
ÅAssess WWTPs 

performance

ÅSources 
investigation

Gardner et al., 2012; UKWIR, 2012
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Phases of the CIP



Objectives of the CIP:

ÅFacilitate the design of effective, proportionate, and justifiable 
control measures
ÅValuable platform for policy development
ÅQuality technical basis that companies can use for approaching 

future environmental quality requirements
ÅDifferentiate between measures that can justifiably involve 

treatment and those that require other strategies
ÅProvide Regulatory Agencies with a demonstrable technical 

rationale by which justify its proposed actions

UKWIR, 2012
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What the CIP has demonstrated so far:

Å¢ǊŀŎŜ ŎƻƴǘŀƳƛƴŀƴǘǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƛƴ ²²¢²ǎΩ ŜŦŦƭǳŜƴǘǎ Ŏŀƴ 
exceed existing or proposed EQS values
ÅFor the majority of the hazardous chemicals, tenfold dilution in 

the receiving water will ensure compliance with EQS
ÅIn some cases, the dilution is not enough to comply with EQS. 

Additional management options to be considered (source control, 
substance substitution, tertiary treatment, optimisation of 
ǇǊƻŎŜǎǎŜǎΧύ

Gardner et al., 2012
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Gaps of the CIP (I):

ÅLarge and diverse measurements
ÅLack of context for the measures
ÅUnknown repercussion of the presence of some of the chemicals
Å Influence of a chemical or a group of chemicals on others
ÅData generated in 2011
ÅCan we extract more valuable information from it?

Gardner et al., 2012
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Just an exampleé



UK Census 2011

Å Female population proportion?
Å Age of the female population?
Å Other factors?

What information do we need?

Using Big Data to improve the UKWIRôs 

Chemicals Investigation Programme
Juan Manuel Ponce Romero



Big Data gives the ability to extract more value from data 
analysis at higher volumes, velocities, varieties, or veracities.

http://www.ibmbigdatahub.com/infographic/extracting-business-value-4-vs-big-data

Big Data gives the ability to extract more value from data 
analysis at higher volumes, velocities, varieties, or veracities.

Higher amounts of 

information allows a more 

holistic understanding

The use of different types 

of information allows a 

broader understanding of 

the subject

Higher velocity in the 

transfer or the analytics 

allows a better response 

and decision making, in 

real time

Improving data veracity 

provides a more accurate 

and consistent 

information
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After Checklandand Holwell(1998, p.106)
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