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5.0 DISCUSSION OF MARINE 
RESULTS 

 
5.1 Whilst the DRDL marine 
environmental radioactivity monitoring 
programme focuses on the detection and 
measurement of Cobalt-60, the gamma 
spectrometry analyses of the sediment, 
seaweed, shellfish, fish and river water 
routinely search for the presence of other 
significant gamma emitting radionuclides.  
The only gamma emitting radionuclides 
detected in 2022 are those which occur 
naturally and trace levels of the fission 
product Caesium-137 mainly
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11.0 GLOSSARY OF TERMS AND ABBREVIATIONS  
 
Activity Attribute of an amount of radionuclide.  Describes the rate at which 

transformations occur in it �± each transformation being associated with 
the emission of radiation.  Unit becquerel, symbol Bq (see below). 1Bq = 1 
transformation per second. 

 
Beta Particle An energetic electron emitted by some radionuclides. 
 
Bq The unit of radioactivity is the becquerel (Bq).  In this report, Cobalt-60 

concentrations are expressed in terms of becquerel per kilogram of 
sample material (Bqkg-1). 

 
CEFAS Centre for Environment, Fisheries and Aquaculture Science. 
 
DRD Devonport Royal Dockyard.  (Note: The overall site at Devonport consists 

of two parts; the Naval Base and Devonport Royal Dockyard.) 
 
DRDL Devonport Royal Dockyard Limited. 
 
Dose rate The rate at which radiation dose is received. 
 
Dstl Defence Science and Technology Laboratory (Chemical, Biological and 

Radiological Division). 
 
Effective dose An indicator of the effects of radiation on the body as a whole when 

different body tissues are exposed to different amounts and types of 
radiation (measured in Sievert (see below)). 

 
Electron A negatively charged sub-atomic particle. 
 
EPR 2016 Environmental Permitting (England and Wales) Regulations 2016.   
 
Gamma Radiation Electromagnetic radiation, without mass or charge, emitted by some 

radionuclides. 
 
G giga  (109 ) 
 
Gray (Gy) Quantity of energy imparted by ionising radiation to unit mass of matter 

such as tissue.  This quantity is the absorbed dose and the standard 
international (SI) unit for absorbed dose is the Gray. 1 Gy = 1 joule per 
kilogram.   

 
ICRP International Commission on Radiological Protection. 
 
Limit of The limit at which it may be stated with a certain degree of statistical 
Detection 
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Mussels are prepared and the flesh extracted as if for eating.  Only the mussel flesh is 
analysed. 
 
1.5 River Water  
 
1 litre samples of river water are collected quarterly from the River Tamar at: 
 
Royal Albert Bridge (East)       Torpoint (South) 
 
All intertidal survey points are shown in Map 1.   
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Attachment 2 
 

Environmental monitoring programme for airborne radioactivity 
 

 Description 
 

Frequency 
of Analysis 

Analysis 

High Volume Air 
Sampler (HVAS)* 

A HVAS is located within 
DRD.  It operates at a flow 
rate of 1000 litres per 
minute.  The filter papers 
are changed periodically 
and bulked together for 
analysis.  

Quarterly Gamma spectrometry 
and gas flow proportional 
counting. 

Rainwater Sampler Rainwater is collected at the 
dockyard.  Once every 
quarter a one litre sample is 
taken from the rainwater 
collected and sent away for 
analysis. 

Quarterly Gamma spectrometry 
and liquid scintillation for 
Tritium.  

 
*Asset failed during Quarter 4 and is beyond economical repair.  Replacement HVAS being 
procured. 
 

The High Volume Air Sampler at the 
Dockyard 
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Marine environmental monitoring results for 2022 

Table 2   
Gamma radiation dose rates at 1 metre above inter-tidal sediment (µGyh-1) 

Location 
 [Point Number] 

2022 Doserates (µGy/h) 

January April July November 

Royal Albert Bridge (East)  [1] 0.094 0.095 0.096 0.104 

Thankes Park (Torpoint)  [4] 0.098 0.090 0.097 0.094 

Wearde Quay (Saltash) [5] 0.080 0.081 0.087 0.092 

Slipway (Tamar Street) [6] 0.073 0.070 0.072 0.077 

Royal Albert Bridge (West) [8] 0.088 0.084 0.087 0.090 

Torpoint (South) [10] 0.103 0.098 0.091 0.106 

Stonehouse [14] 0.069 0.061 0.065 0.069 

Mount Gould [22] 0.090 

Mount Jessop [26] 0.104 

St Germans Quay [29] 0.088 

Bovisand Bay [30] 0.067 

Calstock [32] 0.115 

Bull Point [40] 0.087 0.086 0.091 0.082 

Note
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Table 7  
Cobalt-60, Carbon-14 and Tritium in fish samples (2022) 

(Bqkg-1 wet weight) 

Fish Species Cobalt-60 Carbon-14 Tritium 

Limit of Detection1 
(Bqkg-1) 

1 50 20 

Pouting (8 Fish) ND 15(8) ND 
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Airborne environmental monitoring results for 2022 

Table 9   Gamma spectrometry and Gross Beta high volume air sample results 
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Table 11 

A Summary of the average concentrations of natural radioactivity found within 
the inter-tidal region in the UK.(1) 

Material
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(1)

(2)

(3)

(4)

(5)

The discharge of effluent for 1987 was recorded from June 1987 to December 1987 (i.e. 
�D�I�W�H�U���'�5�'�/�¶�V���I�L�U�V�W��Radioactive Substances Act Authorisation was issued).

�3�U�L�R�U���W�R�������������R�Q�O�\���J�D�P�P�D���H�P�L�W�W�L�Q�J���U�D�G�L�R�Q�X�F�O�L�G�H�V���Z�H�U�H���L�Q�F�O�X�G�H�G���L�Q���µ�2�W�K�H�U 
�5�D�G�L�R�Q�X�F�O�L�G�H�V�¶�����)�U�R�P�������������R�Q�Z�D�U�G�V���W�K�L�V���J�U�R�X�S���L�Q�F�O�X�G�H�V���E�R�W�K���J�D�P�P�D���D�Q�G���E�H�W�D���H�P�L�W�W�L�Q�J 
radionuclides.

Carbon-14 was not �L�Q�F�O�X�G�H�G���L�Q���W�K�H���D�F�W�L�Y�L�W�\���P�H�D�V�X�U�H�P�H�Q�W�V���I�R�U���µ�2�W�K�H�U���5�D�G�L�R�Q�X�F�O�L�G�H�V�¶���X�Q�W�L�O 
1999.

Discharges of Tritium are presented in Graph 2.

Annual discharge limits are given in Table 1.
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Figure 1 �± Comparison of r


