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Purposes of monitoring

Monitoring carried out by operator
§ Confirms activities in environmental media are consistent with measured and reported 

discharges (no fugitive emissions)
§ Allows retrospective dose assessments to be performed to confirm results from 

prospective assessment
Independent monitoring carried out by regulators

§ Check on result reported by operator
§ Allows retrospective dose assessments to be performed to confirm doses from all 

sources are below regulatory limits.
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Monitoring

Monitoring should begin before operation to establish the background or baseline
§ So that the difference from operating the installation can be determined
§ Several years of data are needed so that any trends can be identified
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Environmental baseline - trends
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Environmental baseline - trends
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Monitoring

Monitoring should begin before operation to establish the background or 
baseline

§ So that the difference from operating the installation can be 
determined

§ Several years of data are needed so that any trends can be identified
§ Dispersion modelling using data from site characterization should 

determine locations and media where monitoring during operation are 
likely to be carried e.g.

• Air concentration where people live
• Location of maximum ground deposition from atmospheric 

discharges from stack
• Activities in water and sediments close to liquid discharge outfalls
• Activities in groundwater
• Activities in food produced locally
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Environmental monitoring – retrospective dose assessment

Guidance for environmental and source monitoring programmes is provided in 
Environmental and Source Monitoring for Purposes of Radiation Protection, IAEA 
Safety Standards Series No. RS-G-1.8
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Dose assessment - recap

Discharges to 
environment (air and 

liquid)

Dispersion and 
transfer of 

radionuclides in 
atmosphere and 

aquatic environment

Concentrations of 
radionuclides in 

environmental media 
and food

Exposure of public
Identify representative person (location, 
habit data)
Calculate dose for each pathway (food 
consumption, inhalation, external radiation 
from deposited activity etc...)
Sum dose over all pathways

Compare dose with 
Limits and Constraints
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Dose assessment – Prospective assessment

Discharges to 
environment (air and 

liquid)

Dispersion and 
transfer of 

radionuclides in 
atmosphere and 

aquatic environment

Concentrations of 
radionuclides in 

environmental media 
and food

Exposure of public

Identify representative person (location, 
habit data)
Calculate dose for each pathway (food 
consumption, inhalation, external radiation 
from deposited activity etc....)
Sum dose over all pathways

Compare dose with 
Limits and Constraints

Use Discharge 
Limits in Permit

Can use models (eg PC-CREAM) or 
more simple methods if appropriate  
(see IAEA SRS-19)

Identify Representative and exposure 
pathways and calculate dose

Habit data – e.g. food 
consumption data will be different

Calculate environmental 
concentrations

Demonstrate that discharges at 
permitted limits would give a dose to 
the Representative Person  below 
dose limits/constraints and therefore 
public protected
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Dose assessment – Retrospective assessment

Discharges to 
environment (air and 

liquid)

Dispersion and 
transfer of 

radionuclides in 
atmosphere and 

aquatic environment

Concentrations of 
radionuclides in 

environmental media 
and food

Exposure of public

Identify representative person (location, 
habit data)
Calculate dose for each pathway (food 
consumption, inhalation, external 
radiation from deposited activity etc...)
Sum dose over all pathways

Compare dose with 
Limits and Constraints

Use measured environmental concentrations
- may include activity from other sources

Identify Representative Person and 
exposure pathways and calculate dose

Demonstrate that actual 
discharges during the year gave a 
dose to the Representative Person  
below dose limits/constraints and 
therefore public protected
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Environmental Monitoring – UK Example
Radioactivity in the Food and the Environment (RIFE)

RIFE provides a detailed assessment of radioactivity in food and the environment in the UK and the 
public’s exposure to radiation
Monitoring is carried out around all nuclear licensed sites  - additional to and independent of site 
operators’ programmes 
Additional monitoring may be carried out following incidents at licensed sites in the UK  or to assess 
the impact on the UK population of incidents elsewhere such as Fukushima and Chernobyl
Monitoring in the Channel island for discharges from Cap La Hague reprocessing plant in France
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RIFE Reports

13

https://www.food.gov.uk/resear
ch/radioactivity-in-food-and-
the-environment

https://www.gov.uk/government/pu
blications/radioactivity-in-food-
and-the-environment-rife-reports
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Environmental Monitoring – Summary of Doses to Public from 
RIFE-25 (2019)
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Environmental Monitoring – Summary of Doses to Public from 
RIFE-25 (2019)
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Average UK Exposure
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RIFE – Trends in dose around UK nuclear sites (2008-2019)
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Monitoring locations around the Sellafield site
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Discharges and Monitoring
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Discharges and Monitoring
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RIFE – Example results: Cs-137 in marine sediments near NPPs 
(2003-2012)
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RIFE – Summary of results for Sizewell

Gaseous discharges and terrestrial monitoring
§ Gamma-ray spectrometry and analysis of tritium, carbon-14 and sulphur-35 in milk, crops and fruit generally 

showed very low concentrations
§ Tritium concentrations in local freshwater were all low
§ Carbon-14 concentrations were detected in locally produced foods, above background concentrations
§ Gross alpha and beta activities in surface waters were less than the WHO screening levels for drinking water

Liquid waste discharges and aquatic monitoring
§ Caesium-137 discharges decreased from both Sizewell A and Sizewell B from 2011
§ Analysis of seafood, sediment, and seawater, and measurements of gamma dose rates in intertidal areas gave low 

concentrations of artificial radionuclides mainly due to the distant effects of Sellafield discharges and to weapons 
testing fallout 

§ Tritium concentrations in seafood were all below the LoD.
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RIFE – results for Sizewell (dose)

‘B’ station:1200 MWe PWR
‘A’ station: two Magnox reactors undergoing decommissioning
Dominant contributor is direct radiation (0.020 mSv)

§ Much lower than limit (1 mSv) and site constraint (0.5 mSv)
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RIFE – results for Sizewell (radioactivity in environmental samples)
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RIFE – results for Sizewell (radioactivity in environmental 
samples) continued
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RIFE – results for Sizewell (radioactivity in 
environmental samples) continued
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RIFE – results for Sizewell (radioactivity in 
environmental samples) continued
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Methods
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UK Guidance

• Environmental monitoring objectives
• Environmental monitoring principles
• Process for designing environmental monitoring 

programmes
• Design of environmental monitoring programmes
• Quality Assurance
• Health, safety and environment
• Reporting, records, assessment and interpretation
• Appendix - Interpretation of IAEA Safety Standard 

(RS-G-1.8) for environmental monitoring 
associated with releases to air
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UK Guidance - Environmental monitoring objectives

• Objective A - Assess total representative person (see definitions) dose 
• Objective B - Assess dose as an operator’s performance measure 
• Objective C - Assess total impact on wildlife (e.g. dose) 
• Objective D - Assess impact on wildlife as an operator’s performance measure 

(e.g. dose) 
• Objective E - Provide public and stakeholder reassurance. 
• Objective F - Check / complementary monitoring 
• Objective G - Assess background (very far field) 
• Objective H - Assess long term trends (Indicator) 
• Objective I - Comply with international obligations 
• Objective J - Detect abnormal, fugitive and unauthorised releases (Indicator) 
• Objective K - Understand / monitor behaviour of radio-nuclides in the 

environment
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UK Guidance – Process for designing, implementing, and 
reviewing environmental radiological monitoring programmes
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Collate information on 
source, pathway and 

receptors (e.g. previous 
monitoring, modelling, habit 

surveys etc.)

Assess monitoring site risk

Establish monitoring 
objectives (consult as 

required with stakeholdors
and operators to agree 

objectives with regulators)

Determine what to 
monitor/sample, where and 

how often

Determine how to 
monitor/sample

Determine analysis and 
reporting requirements

Operators to formailize
arrangements with regulator

Implement monitoring 
programme

Audit monitoring programme Review monitoring 
programme



UK Guidance – example monitoring programme

ANSN Regional Workshop on Radiological Environmental Impact Assessment for Nuclear Installations, Manila, Philippines, 24-28th October 2022 32



UK Guidance - Interpretation of IAEA RS G-1.8 
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UK Guidance - Interpretation of IAEA RS G-1.8 
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UK Guidance - Interpretation of IAEA RS G-1.8 
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Thank you!
Questions?


