








Table 39 Caesium radioactivity in rainbow trout, Table 41 Caesium radioactivity in char, 1987. 

Location No.of Meanradioactivity 
samples concentration 

(wet), Bq kg-' 

Location No. of Mean radioactivity 
samples concentration 

(wet ), Bq kg-l 

ENGLAND 
Hawkshead 1 
Sacrewell 3 
Cogra Moss 19 
River Piddle 1 
Branthwaite 2 
Gilcrux fish farm 1 
Eskdale Green 2 

ENGLAND 
Windermere 18 24 5 7 
Ennerdale Water 22 62 170 
Crummock Water 1 8 1 310 
Coniston Water 1 14 36 

WALE S 
Llyn Padarn 2 2 7 7 3 WALES 

Llyn Trawsfynydd 
Bodelwyddan 
Llyn Celyn 
Alwen Reservoir 
Llyn Crafnant 
Tan-y-grisiau 
Llyn Elsi 
Brenig Reservoir 
Llyn Coedty Reservoir 
Lake Vyrnwy 

SCOTLAND 
Loch Doon 6 9 6 310 
Loch Rannoch 4 80 200 

SCOTLAND 
River Almond 2 
Water of Ae 2 
Loch Awe 1 
Loch of the Blairs 1 
Loch Harray 1 

Table 42 Caesium radioactivity in pike, 1987 

Location No. of 
samples 

14 
8 

2 3 

14 
1 

Mean radioactivity 
concentration 
(wet), ~q kg-' 

134cs 137cs 

NORTHERN IRELAND 
Movanagher 4 
Binevenagh take 3 
South Woodburn Reservoir 2 

ISLE OF MAN 
Cornaa River 3 
Riverside fish farm 1 

ENGLAND 
Windermere 
Crummock Water 
Loweswater 

ND = detected. 

WALES 
Bala Lake 
Llyn Celyn Table 40 Caesium radioactivity in perch, 1987 

SCOTLAND 
Loch Dee 3 970 2300 
Loch Faskally 2 160 450 
Loch Trool 1 180 600 

Location No. of Mean radioactivity 
samples concentration 

(wet ) , ~q kg-' 

ENGLAND 
Windermere 
Loweswater 
Crummock Water 
Devoke Water 
Coniston Water 
Eskdale Green 
River Esk 
Malham Tarn, Yorks 

Table 43 Caesium radioactivity in salmon, 1987. 

Location No. of Mean radioactivity 
samples concentration 

(wet), ~q kg-' WALE S 
Llyn Trawsfynydd 38 180 1300 
Alwen Reservoir 5 140 350 
Llyn Celyn 2 12 57 
Bala Lake 2 8 5 2 10 
Llyn Hiraethlyn 5 610 1600 

134~s 137cs 

WALES 
Bala Lake 1 ND ND 
River Seiont 3 I I 2 5 

SCOTLAND 
Loch Doon 3 170 460 
Loch Faskally 1 6 0 170 SCOTLAND 

River Tay 2 1 1  

River Annan 1 11 

NORTHERN IRELAND 
Lough Neagh 2 17 46 ND = not detected. 



Table 44 Caesium radioactivity in eels, 1987. 

Location 

ENGLAND 
River Calder 
Windermere 
River Mite 
River Irt 
Devoke Water 
Scalderskew Beck 
Knott End fishery 
Chapel Hill Tarn 
Crummock Water 
Scar Green 
Eskdale Green 

WALES 
Llyn Trawsfynydd 
Llyn Mymbyr 
Llyn Ogwen 
Bala Lake 
Llyn Celyn 

SCOTLAND 
Loch Faskally 

NORTHERN IRELAND 
Lough Neagh 
Lough Erne 

No. of 
samples 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 

4 
1 
5 
1 
1 

2  

12 
1 

Mean radioactivity 
concentration 
(wet), ~q kg-' 

-- 

134cs 137cs 
- -- --- --- 

ND = not detected. 

Table 46 Caesium radioactivity in various freshwater 
fauna, 1987. 

Location 

- -- - - - -- - - - -- - 
ENGLAND 
Mussels Windermere 
Crayfish " 

Lamprey River Mite 
Powan Ullswater 

No. of Mean radioactivity 
samples concentration 

(wet), ~q kg-' 
--.pp- 

1 3 4 ~ s  137cs 
- - -- -- - 

WALE S 
Rudd 
Grayling 
Brook trout 
8 ,  

Chub 
Gwyniad 
Roach 
Minnow 
11 

Llyn Trawsfynydd 8 
Bala Lake 1 
Alwen Reservoir 2 
Llyn Padarn 1 
Llyn Vyrnwy 9 
Bala Lake 
11 11 

2 
7 

Llyn Ogwen 1 
Llyn Mymbyr 1 

SCOTLAND 
Grayling River Tummel 2 150 420 
I, River Ayr 2 3 2 6 0 
,l River Gryfe 6 15 47 
I River Leader 1 ND N D 

NORTHERN IRELAND 
Rudd Lough Brickland 1 2 9 6 4 
Vendace Lough Neagh 2 7.0 14 

-- 
ND = not detected. 

Table 47 Estimates of maximum dose* to adults due 
to consumption of freshwater fish from 
areas of high deposition of Chernobyl 
fallout, 1987. 

Region Location Committed eff'ctive 
dose equivaleri t , 
msv year-1 

- 
England Loweswater 0.4 
Wales Llyn Goddionduon 0.7 
Scotland Loch Dee 0.8 

Table 45 Caesium radioactivity in sea trout, 1987. Northern Ireland River ~ u s h  0.09 
Isle of Man River Druidale 0.3 

*See text for a description of the bases of these estimates, 
Location No* Mean and the levels with which they should be compared which are 

samples concentration different from those for routine discharges. 
(wet), ~q kg'' 

l l. Summary and conclusions 

ENGLAND 
River Calder 1 2.4 4 1 A summary of estimated public radiation exposures in 
River Kent 1 3.3 4 7 1987, relating to liquid radioactive waste discharges 
River Duddon 1 2.8 40 from nuclear establishments, is presented in Table 48. 
Ravenglass 1 2.3 2 5 
River Lune 1 ND 65 The exposures are expressed in terms of the committed 
River Hodder 1 4.0 5 5 effective dose equivalents to, or as doses to skin of, 

members of the critical groups. Results for internal 
SCOTLAND exposures incorporate the cautious value of 0.001 for 
River Tay 3 2.6 10 

1 ND 15 
the gut transfer factor of plutonium and americium 

River Annan 
River Tummel 1 10 (ICRP, 1986) except where a more appropriate value is 11 

justified (sub-section 3.4). Committed effective dose 
equivalents were all within the ICRP-recommended 

ND = not detected. principal dose limit of 1 mSv year-' for members of the 
public. 



The more important contributions to exposures from 
the effects of discharges from Sellafield were due to 
radiocaesium and transuranic radionuclides. Details 
are given in sub-section 4.1.1. Exposures near 
Sellafield decreased in 1987 as compared with 1986, 
mainly due to the effect of the reducing trend in 
discharges, which outweighed the effect of a small 
increase in consumption of locally-caught molluscan 
shellfish. Consumption rates could increase again in the 
future, but is is considered unlikely that exposures, 
calculated using realistic parameters, will again exceed 
the 1 mSv year-' level. Even though further significant 
reductions in discharges are not likely until the 
Enhanced Actinide Removal Plant (EARP) 

commences operation, scheduled for 1992, it is 
expected that exposures will continue to decline in line 
with our predictions (Hunt, 1986) because of the 
dispersion time in the environment. Dose rates which 
were above the 1 mSv year-' level in the past did not 
occur for long enough for lifetime exposure to have 
exceeded l mSv year-' on average, and thus the dose 
limitation objectives of the ICRP will be met. 

Near Trawsfynydd, exposures were broadly similar to 
those in recent years, there being a slight increase for 
1987 as compared with 1986 (0.17 mSv) because of 
environmental factors, including the continued 
contribution of radioactivity from Chernobyl (see sub- 

Table48 Summarised estimates of public radiation exposure from discharges of liquid 
radioactive waste in the UK, 1987. 

Establishment Radiation exposure pathway Critical group ~x~osure', mSv 
- 

BRITISH NUCLEAR FUELS LIMITED 

Sellafield Fish and shellfish consumption Local fishing community 0.10 (0.33)* 

External Houseboat dwellers (River Ribble) 0.24 
Handling of fishing gear Local fishing community <0.1* 
Porphyra/laverbread consumption Consumers in South Wales <0.01 

Springf ields External Houseboat dwellers (River Ribble) 0.24~ 

Capenhurst Shellfish consumption Local fishing community <O.la 
(Meols outfall) 

Chapelcross Fish and shellfish consumption 
External 

Local fishermen <0.2~ 

UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

Harwell Fish consumption 
External 

Anglers*" 

Winf rith Fish and shellfish consumption Local fishing community 

Dounreay Handling of fishing gear Local fishermen 
External Local community 
Shellfish consumption Local fishing community 

NUCLEAR POWER STATIONS OPERATED BY THE ELECTRICITY BOARDS 

Berkeley and Oldbury Fish and shellfish consumption 
External Local fishing community 

Bradwell 

Dungeness 

Hartlepool 

Heysham 

Hinkley Point 

Fish and shellfish consumption Local fishing community 
External Houseboat dwellers 

Fish and shellfish consumption 
External 

Local fishing community 

Fish and shellfish consumption Local fishing community 
External Coal collectors 

Fish and shellfish consumption 
External 

Local fishing community 

Fish and shellfish consumption 
External 

Local fishing community 

Hunterston Fish and shellfish consumption 
External 

Local fishing community 

Sizewell Fish and shellfish consumption Local fishing 
External 

Trawsfynydd Fish consumption Local fishing community 

Wylfa Fish and shellfish consumption 
External 

Local community 



Table48 Continued 

Establishment Radiation exposure pathway 

DEFENCE ESTABLISHMENTS 

Aldermaston 

Chatham 

Devonport 

Faslane 

Rosyth 

Holy Loch 

Fish consumption 
External 

External 

External 

External 

External 

External 

Critical group ~x~osure', mSv 

Anglers*" <0.002 

Houseboat dwellers <0.01 

Bait diggers <0.01 

Boatyard workers <O.Olb 

Dredgermen <O.Olb 

Local community <O.Olb 

AMERSHAM INTERNATIONAL plc 

Ame r s ham Fish consumption 
External Anglers*" <0.003 

Cardiff Fish and shellfish consumption 
External 

Local fishing community <O. 1 

+ Unless otherwise stated represents the committed effective dose equivalent, to be compared with the 
ICRP-recommended principal dose limit of 1 mSv year-' or with the subsidiary limit of 5 mSv year-' 
provided the lifetime average does not exceed 1 mSv year-' (see sub-section 3.4). 

* See sub-section 4.1.1. The first value is .based on the gut transfer factor for plutonium and americium of 
0.0001; the value using a factor of 0.0005 follows in parentheses. 

**A notional group with maximising consumption and occupancy rates has been assumed (see text). * Exposure to skin, to be compared with the ICRP-recommended dose limit of 50 mSv year-' 
(see sub-section 3.4). 

a Mainly due to discharges from Sellafield. 
Partly due to discharges from Sellafield. 

section 6.10). The effect of reduced concentrations of 
radiocaesium in lake water, observed in 1987, is 
expected to lead to decreased exposures in 1988. 

Radioactivity from Sellafield also contributed to 
exposures near many other nuclear establishments. 
Since apportionment of exposure to radioactivity of 
local origin is often difficult, the exposures from all 
artificial sources (including the small contribution due 
to weapons-test fallout) are quoted in Table 48, with 
appropriate footnotes. The effects of fallout from the 
Chernobyl accident are also included, but near coastal 
establishments there was a negligible contribution to 
the exposures of critical groups. The effect of fallout 
from Chernobyl on the freshwater environment is 
described in section 10; concentration? of radiocaesium 
have been slower to diminish than in the marine 
environment, but the continuing radiological effects in 
1987 were still minor, conservative estimates of 
exposures remaining within 1 mSv year-'. 

As in previous years, collective doses have also been 
considered. The most significant radioactive waste 
discharges giving rise to collective dose, compared with 
which all other discharges may be disregarded, were 
those from Sellafield, radiocaesium being the most 
significant component. Details are given in sub-section 
4.1.1. In 1987 there was still a contribution to collective 
dose due to fallout from Chernobyl, which enhanced 
radiocaesium concentrations in fish particularly in 
Scottish waters and the North Sea; this contribution has 
been included. The preliminary collective committed 

effective dose equivalent to the UK populatior~ in 1987 
was 30 man-Sv, a significant decrease as compared with 
1986 (50 man-Sv) mainly due to reductions in 
discharges from Sellafield; the contribution due to 
radioactivity from Chernobyl also decreased. For the 
population of other European countries the 
preliminary collective committed effective dos.: 
equivalent was 60 man-Sv in 1987, also less than in 1986 
(90 man-Sv), reflecting the reductions in discharges 
from Sellafield. 

A contribution to collective dose due to radioactivity 
(mainly radiocaesium) from Chernobyl is likely to be 
present for the next few years, particularly as a result of 
the input to the North Sea which could be 
supplemented by outflow from the Baltic Sea. The 
contribution to collective dose due to Sellafield is 
expected to continue to decline, reflecting the reducing 
trend in discharges over the past few years, particularly 
following operation of the site ion exchange effluent 
plant (SIXEP) from May 1985. 
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