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Figure 7: Comparison between seawater concentrations measured results and the MEAD, CUMBRIA77 and PC CREAM models. 
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Figure 8: 137Cs activity concentrations in the seawater at Sellafield. 
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Figure 9: 90Sr activity concentrations in the seawater at Sellafield. 
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Figure 10: 137Cs activity concentrations in the seawater at Seascale. 
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Figure 11: 90Sr activity concentrations in the seawater at Seascale. 
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Figure 12: Fishing locations for the Cumbria and Whitehaven Harbour, 
Southwest Scotland, Morecambe Bay and Northern Ireland critical 
groups . 

 
Figure 13: Fishing locations for the Isle of Man critical group and the typical 

groups from Wales and Southwest Scotland. 
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Figure 14: Fishing locations for the typical groups from Northern Ireland and 

Northwest England. 

 
Figure 15: Shellfish harvesting locations for the Cumbria and Whitehaven 

Harbour, Southwest Scotland, Morecambe Bay and Northern 
Ireland critical groups. 
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Figure 16: Shellfish harvesting locations for the Isle of Man critical group and 

the typical groups from Wales and Southwest Scotland. 

 
Figure 17: Shellfish harvesting locations for the typical groups from Northern 

Ireland and Northwest England. 
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Figure 18: Mollusc/seaweed harvesting locations for critical the groups in West 

Cumbria Wales, Southwest Scotland, Morecambe Bay & the Isle of 
Man. 

 
Figure 19: Occupancy locations for the Whitehaven Harbour, Isle of Man and 

the Ribble Estuary critical groups. 
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Figure 20: Occupancy locations for the typical groups from Wales, Southwest 

Scotland and Northwest England and Northern Ireland. 



R & D Technical Report P290 
 

82 

60
Co

0

0.1

0.2

0.3

0.4

0.5

0.6

1950 1960 1970 1980 1990 2000 2010 2020

Year

A
n

n
u

al
 d

o
se

 (
µS

v) Zero

Constant

Discharge
Assuption

 

Figure 21: The effect of assumed discharge levels, for unknown discharges of 
60Co, on the dose to the critical group in West Cumbria resulting 
from discharge Scenario Four. 
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Figure 22: The effect of assumed discharge levels, for unknown discharges of 

125Sb, on the dose to the critical group in West Cumbria resulting 
from discharge Scenario Four. 
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Figure 23: The effect of assumed discharge levels, for unknown discharges of 
237Np, on the dose to the critical group in West Cumbria resulting 
from discharge Scenario Four. 
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Figure 24: The effect of assumed discharge levels, for unknown discharges of 

241Am, on the dose to the critical group in West Cumbria resulting 
from discharge Scenario Four. 
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Figure 25: The dose to the critical group in West Cumbria. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 26: The dose to the critical group in Morecambe Bay. 
Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 27: The dose to the critical group in Southwest Scotland. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 28: The dose to the critical group in Northern Ireland. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050;Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 29: The dose to the critical group at Whitehaven Harbour. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 30: The dose to the critical group in the Ribble Estuary. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authoris ed limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 31: The dose to the adult critical group on the Isle of Man. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 32: The dose to the infant critical group on the Isle of Man. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 33: The dose to the critical group in Wales. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 34: The dose to a typical group of adults in Northwest England. 

Scenarios: One - Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - 
An increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until 
the year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 35: The dose to a typical group of children in Northwest England. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 36: The dose to a typical group of infants in Northwest England. 

 
Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 37: The dose to a typical group of adults in Wales. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 38: The dose to a typical group of children in Wales. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 39: The dose to a typical group of infants in Wales. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 40: The dose to a typical group of adults in Southwest Scotland. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 41: The dose to a typical group of children in Southwest Scotland. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Dose to a typical group of infants in Southwest Scotland
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Figure 42: The dose to a typical group of infants in Southwest Scotland. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 43: The dose to a typical group of adults in Northern Ireland. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 44: The dose to a typical group of children in Northern Ireland. 

Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 45: The dose to a typical group of infants in Northern Ireland. 
Scenarios: One- Constant discharge, equal to the discharge levels in 1998, until the year 2050; Two - An 
increase in discharges, with discharges equal to the current authorised limits, from the year 2000 until the 
year 2050; Three - Linearly decreasing discharges from 1998 levels to zero in the year 2020, and then 
zero discharges until 2050; Four -  Total cessation of discharges at the end of 1998 (i.e. discharges are 
zero from 1999-2050). 
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Figure 46: Comparison of the relative significance of potential error arising 

from variation of MARISA model parameters for 137Cs 
concentration in fish.  

 The concentration factor (CF) is the most sensitive parameter with a 
Spearman rank correlation coefficient of between 0.8 and 1.0. Less 
sensitive parameters are the desorption rate (α), settling velocity (ws), 
bed mixing depth (L) and partition coefficient (KD).
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Figure 47: The annual dose to the critical group in West Cumbria broken down by exposure pathway. 
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Figure 48: The annual dose to the critical group in West Cumbria broken down by radionuclide. 
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Figure 49: The annual dose to the typical group in Northwest England broken down by exposure pathway. 
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Figure 50: The annual dose to the typical group in Northwest England broken down by radionuclide. 


