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The Need

• Hundreds of thousands of chemicals in 
use globally which may reach the env.

• Environmental risk assessment depends 
on the toxicity of a contaminant & 
exposure to it.

• Both data sets need to be reliable, 
relevant and accurate.



Before CREED

• We’ve had criteria to evaluate data on the 
toxicity side of the equation (e.g., Criteria 
for reporting and evaluating ecotoxicity 
data: CRED) but not for exposure data.

• Resulted in an ad hoc and inconsistent 
evaluation of environmental exposure data.

• Specialist skills needed to make informed 
decisions on data reliability.



Criteria for Reporting and Evaluating 
Exposure Datasets

• CREED fills this gap by providing criteria 
to evaluate exposure data for relevance 
and reliability.  

• Encourages fit-for-purpose data uses 
(users must first define the assessment 
purpose).
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Criteria for Reporting and Evaluating 
Exposure Datasets

• Improved transparency and structure 
(standardization) in how exposure data 
are evaluated.

• This allows assessors to make informed 
decisions even when they are not 
specialists in all aspects of analytical 
chemistry or monitoring (confidence).



Criteria for Reporting and Evaluating 
Exposure Datasets

An academic ‘positive’:

CREED lowers the barrier to engaging with 
exposure data, enabling a wider group of 
assessors, including students, to evaluate 
datasets in a structured and transparent 

way, while still recognising the role of 
expert judgement.

(my perspective)



Uses for both data generators & users

Criteria for Reporting and Evaluating 
Exposure Datasets

How do I know that this dataset is appropriate 
and reliable for my intended risk assessment?

How can I generate a quality environmental 
exposure dataset that could be more widely 
used by the scientific community?



CREED for a data generator

• Most CREED discussion seems to focus on the 
data assessor, not the data generator.

• Can act as a checklist for reporting 
environmental monitoring studies:
• Clarifies what information must be reported for 

datasets to be usable,
• Encourages study design that supports exposure 

assessment,
• Could encourage better quality and consistency 

between monitoring studies.



This is all well and good, so…

…is CREED a ‘silver bullet’?

Unfortunately, probably not…
(at least from my perspective)



A silver bullet?

Expert Judgment:

• CREED makes (what can be) subjective 
decisions more transparent and 
consistent, but it does not remove 
subjectivity altogether.
• My MSc students often come to different 

outcomes even when evaluating the same 
dataset.

• Disagreements can still happen.
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A silver bullet?

Expert Judgment:

• Academically, CREED makes this subjective 
judgement teachable and defensible. 

• When there are disagreements, they can 
be traced to specific criteria:
• Something you can point to, explain/ debate.



A silver bullet?

Uncertainty:

• CREED makes sources of uncertainty 
explicit but leaves decisions on how to 
handle that uncertainty to the assessor.

• Presence of uncertainty, not its magnitude 
or consequences.



A silver bullet?

Taking a step back:

• Reliability/quality does not start with the data, 
it starts with the analytical approach to 
generating it.

• Data use can only be as good as the analytical 
quality of how data were generated
• Quantitation quality, instrumentation, chemical 

standards, QA/QC, validation parameters, etc.

• Analytical causes of uncertainty can really matter

Expert judgment still essential.



A silver bullet?

• How can (or should) uncertainty identified 
through frameworks like CREED be 
quantitatively translated into risk 
assessment?

• How does uncertainty in an analytical 
method (e.g., QA/QC) propagate into data 
use/ risk assessment? QA/QC



Looking beyond CREED

• CREED is particularly well suited to 
evaluating traditionally generated exposure 
datasets, such as:
• Targeted monitoring studies with well-defined 

sampling and analytical methods.

• Regulatory datasets.

• HPLC-MS/MS workflows.

• Not all environmental monitoring data fall 
into these categories.
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Looking forward

• How can we take the positives of CREED 
and apply them to a wider range of 
environmental monitoring datasets like:

• Passive sampling

• High Resolution Mass Spectrometry

• Semiquantitative/ sensor networks

• Citizen science?!



Beyond CREED

If the goal is reliable data, can (or should) we 
develop criteria to support the methods/ 
production of environmental exposure data, 
not just assessment?

• Criteria on sampling design, collection, & 
analysis for generating exposure datasets

• Quality controls

• Analytical method validation criteria/ 
standards

• Quantifying uncertainty in data analysis



Take aways

• Although unlikely a ‘silver bullet’ CREED is an 
important step toward harmonising 
exposure data evaluation. 

• It brings exposure assessment closer to the 
level of rigour already applied to 
hazard/ecotox data.



Take aways

• It moves subjective expert judgement into 
something structured and transparent. 

• Critically, it provides a platform on or 
example of which next-generation 
approaches can built.



Questions?



Brett Sallach, Kerry Sims, Ian Doyle, Emma 
Pemberton. Environment Agency

RSC workshop, 24th March 2026

The CREED framework – a regulator's perspective



Outline

• Why we monitor

• Data quality 

• Importance of meta-data

• Making our data available

• Future plans for our monitoring



Why we monitor?
Natural Capital & 

Ecosystem Assessment 

Programme- e.g. River 

Surveillance Network

Permit Conditions- 
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compliance/assurance

Chemicals Investigation 
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Emerging Substances 

Network

Water Information Needs framework
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Chief Scientist’s Group

Environment Agency Monitoring Networks

River Surveillance 

Network

• 100 sites

→ Determine long-term trends

Emerging Substances

Network 

• 21 sites

→ Identify emerging chemicals

EQSD Surveillance

Network

• 83 sites

→ Statutory reporting for   
    Priority Substances (WFD)



Chief Scientist’s Group

Smart Monitoring
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Where we are headed

• Independent Water Commission Report

• Internal Monitoring Programme Review 
• Scientific assurance assessed

• EA2030 Strategy Document Release





Benefits of CREED  - the regulatory view

Objective framework for evaluation of exposure data

Sets standard for all when generating monitoring data 

Provide guidance for contracting monitoring

Long term, larger, reliable evidence base



Conclusions

• CREED is a useful framework for fair and 
transparent evaluation of  data

• Our environmental monitoring programmes are 
vast

• Pragmatic balance between cost and purpose 
dictates data generated  

• A plea for all scientists to report sufficient detail 
to support a CREED assessment when 
publishing

• We are committing to make more meta-data 
available for our data



CREED and a Risk Assessors 
Perspective

Graham Merrington, Iain Wilson, wca environment Ltd 

RSC March 2026 32
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▪ Introduction

▪ Chemical risk assessment

▪ Is there poor practice regarding exposure data use?

▪  Would CREED help? 
» Transparency 

» Consistency 

» Reporting 

▪ Conclusions
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Chemical risk Assessment 

▪ Compares effects/hazards to modelled or 
measured environment data (PEC or MEC: PNEC)

▪ Hazard and effects data mostly laboratory 
ecotoxicity tests with well studied organisms 

▪  Used to develop PNEC – reliability and 
relevance assessed by CRED (Klimisch, ToxRTool, 
national protocols)

▪ Measured chemicals in the environment – 
exposure data (PEC or MEC)

▪ Before CREED, no accepted framework to assess 
reliability or relevance  - best professional 
judgement – inconsistency
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Poor practice (poor environmental outcomes)?

▪ The Water Framework Directive – risk based chemical 
regulation – EU wide risk assessment

▪ Legally binding standard derived if a risk identified 

▪ Approach to compare PNEC with 95th percentile of EU 
exposure data from surface waters

▪ Substitution approach (1/2 LoD) or complete removal 
used for censored data (JRC 2025)

Modified from Merrington et al 2021
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Poor practice (poor environmental outcomes)?

▪ Substitution approach (especially with 
multiple LoDs -20 for Estrone)  is poor 
practice for highly censored data (esp. 95th 
%ile, when data >95% censored)

▪ There is a practical upper limit in the 
degree of censoring that nonparametric 
methods can accommodate (about 80%) – 
high variability in estimates

▪ Likely over estimation of 95th percentiles 
using substitution, removal of censored 
data means removal of information

▪ So, do the data really reflect the 
exposures? 

▪ Is there really an EU-wide risk? 

MEC =0.025

JRC 2022, Final Thiamethoxam Dossier
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Poor practice (poor environmental outcomes)?

▪ NORMAN: (EMPODAT Database - Chemical Occurrence Data) 

▪ UBA: (Database - Pharmaceuticals in the environment) “quality flag of each database entry refer to the 
reliability, plausibility and applied analytical standards of each publication. However, the quality of a 
publication is difficult to assess and can also be a matter of subjectivity, thus the information on data 
quality should be seen as an indicator only.”

▪ Reviewed surface water regulatory monitoring data from 36 countries and states across Europe. Purpose 
was to use data for bioavailability assessments with metals EQS. 23 of 36 not assignable using CREED

▪ If measured data quality not considered important - then risk assessments fundamentally flawed
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Would CREED help?
Transparency

▪ Purpose is key – for data generators and 
users

▪ Regulators can write purpose statement for 
dischargers to use……

▪ Drawbacks and uncertainties are clear – ‘why 
have you not used my data?’, ‘why have you 
used these data?’

▪ Limitations explicitly stated/reported for 
relevance and the reliability

▪ Reduce subjectivity, focus BPJ on purpose 
statement NOT on data evaluation 
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Would CREED help?
Consistency

▪ Baseline for data reliability and relevance

▪ Data generators clear on what is required to enable 
data to be used for specific purposes – e.g. meet 
regulatory purposes

▪ All risk assessors, using reliable and relevant data for 
the same purpose 

▪ Basis for ensuring data is…’fit for purpose’
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Would CREED help?
Reporting

▪ Most information known, just NOT 
reported

▪ Improve usability and utility of all 
measured chemical data

▪ Maximise use of finite resources

▪ Best practice recognised and 
understood 

▪ Excel based 

reporting template



Conclusions 

▪ Poor practice in collecting, reporting and using chemical monitoring 
data (by people and organisations who ought to know better). This 
gives poor environmental outcomes 

▪ CREED - Systematic, transparent, more consistent evaluations

▪ CREED - Document and characterize uncertainties, identify data 
gaps 

▪ Guidance on best practice for data reporting  (to maximize use of 
their data by risk assessors)

▪ Assistance in characterizing uncertainties and data limitations, and 
fitness of the data for their assessment purpose

▪ Purpose driven

▪ The issue is, as with CRED – uptake (OECD: 
https://one.oecd.org/document/ENV/CBC/MONO(2025)18/en/pdf)

https://one.oecd.org/document/ENV/CBC/MONO(2025)18/en/pdf
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