
Chemical Source Apportionment  
under the WFD

Sean Comber, R Smith, A Thornton, Sean Comber, R Smith, A Thornton, 
R Mistry, K Georges, M Gardner, P 
Daldorph, B Ellor, K. Murrell,
B. CrabtreeT Heaney, E Smith, 
N Cartwright

28th April 2010, London



• Background to the project
• Objectives
• Methodologies
• Outputs

Contents

28th April 2010 Chemical source apportionment under the WFD



Chemical regulation and compliance

• WFD sets challenging Environmental Quality Standards for 
over 50 chemicals

• Some chemicals have numerous & varied sources: metals, 
PAHs, nutrients, etc
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PAHs, nutrients, etc
• Where EQS is exceeded how

does the Agency identify PoMs?
• Identify & quantify 

sources
• Cost options
• Identify disproportionate

costs
• Implement most 

cost-effective option(s)

River flow
UPSTREAM: Low 
concentration of 
substance; EQS 
met

DOWNSTREAM: 
Higher concentration 
of substance; EQS 
may not be met



Consequences 
of future PoMs
• Compliance with the 

WFD will be pricey! 
• Ineffective 

Programmes 
of Measures (PoMs) 
will be very costly!
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will be very costly!
• The WFD ‘elephant in the 

room’?
• WFD seeks compliance 

through source control and 
polluter pays principle

• Can only identify 
effective PoMs by knowing 
where the chemicals are 
coming from in the first 
place!
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Source apportionment methodology
• Previous catchment planning for point sources has been 

dominated by SIMCAT 
• Does not adequately describe diffuse sources
• To plan WFD PoMs need to consider ALL significant inputs
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GIS functionality
The GIS (ArcGIS) Source Apportionment tool to have 4 main 
functions:

1)Act as a stand alone source inventory to collate and manage 
the available National (and local) data
2)To populate a specific National SIMCAT database using 
export coefficients based on published 
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export coefficients based on published 
values
3)To provide an interface with an upgraded 
version  of the National SIMCAT software 
to execute a specific run or batch of runs
4)To extract, process and present the 
results from SIMCAT runs

To be demonstrated for: TN, TP, Cu, Zn, ~
DEHP, PAH(s)



National datasets

Good news: 
• There are many
• Cover most of what we want (agriculture, hydrology, 

mines, roads, sewers)
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mines, roads, sewers)
Not so good news:

• Held be a number of different organisations
• IPR/licensing issues
• Data quality may be inconsistent
• Versions? Upgrades?
• Not all substances covered



Essential datasets
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Key datasets:
• Psychic ÖÖÖÖ
• Hydrology: Low Flows Enterprise ÖÖÖÖ
• Pollution Inventory ÖÖÖÖ
• EA septic tank location database ÖÖÖÖ• EA septic tank location database ÖÖÖÖ
• Air emission data ÖÖÖÖ
• NEAP-N 
• Mapping – roads, rivers, WBs, 

catchments, land use



• At WB level upwards:

• % contribution per input

• % contribution per sector

• Predicted in-stream concentrations

• Monthly summary stats:

• Min, max and mean % contributions, 

Outputs
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• Min, max and mean % contributions, 
s.d. etc to give an indication of 
uncertainty
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Calibration/validation 
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Agricultural
•Livestock
•Crops

Runoff
•Highway
•Urban

Natural
•Erosion
•Atmospheric

Industry
•Chemical
•Power
•Food
•etc

Wastewater
•Final Effluent
•CSO
•Septic tanks

Predicted
River
Conc

Reported 
•WIMS
•Monthly 

Compare 
outputs 

based on 
typology 

(hardness, •etc •Monthly
•Percentiles
•Uncertainty

+ FLOWLOADS

•Monthly 
averages

•PS/PHS
•Nutrients

(hardness, 
soil type) 
re-assess 

Exp Coeff if 
necessary. 

Specific 
catchments: 

Avon
Tame
Dee



Summary
• This is a large and complex project 
• Requires:

• Close collaboration between Environment Agency & Water Industry

• Access to a set of wide ranging databases

• Progress being made sourcing/agreeing datasets and 
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• Progress being made sourcing/agreeing datasets and 
deriving export coefficients 

• Default data upgradable:
• at a local level 

• improved upon in the future 

• Will provide a desktop model to 
support the WFD decision making 
process


