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Overview

= New Build in the UK
= Source Term for this work

= Routine discharges - Methodology and
Results

= Non-routine discharges — Methodology and
Results

= Conclusions
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New Build in the UK

8 Sites Identified
as being suitable
for new nuclear
development

5 sites on West
Coast of UK
investigated
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Liquid Discharges

Routine Routine Routine
Radionuclide Discharge Radionuclide Discharge Radionuclide Discharge

(GBq yr) (GBq yr™) (GBq yr)
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Routine Discharges Methodology

= CREAM - Consequences of Releases to the
Environment: Assessment Methodology

= PC-CREAM-08 software

= Evaluates radiological consequences of
discharges

= DORIS - To model dispersion of
radionuclides

= MARINE ASSESSOR - To determine dose to
Irish population based on outputs from
DORIS
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Routine Discharges Methodology

= Activity concentrations
in 50t year in:
= Seawater
= Sediment
= Biota
= DORIS compartments -
= Irish Sea West (Blue)
= Irish Sea South (Red)

~.Google
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Routine Discharges Dose Calculation

= Exposure pathways

= Ingestion of seafood: fish, crustaceans,
molluscs

= Inhalation of seaspray

= External irradiation: beach sediments,
fishing gear (gamma and beta)

= Adult seafood consumer groups:

= Consumer Group A ]
- Consumer Group B RPII Habits Survey

= Typical Seafood Consumer - IUNA 2011
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Routine Discharges: Habits

Exposure Pathway Group A Group B Typical Consumer
Seafood Consumption (kg yr?t) Fish 26 Mussels 20 Fish 8.4
Crustaceans 10 Oysters 5 Crustaceans 0.5
Molluscs 0.1
Time on beach (hyr?) - 410 410
Handing Fishing Equipment (h yr?) 2500 730 -
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Routine Discharges: Doses

Typical Typical
Discharge G.r°“" 5 G_roup - G_roup 2 G_roup - Consumer Consumer
. Irish Sea Irish Sea Irish Sea Irish Sea . .
Location West South West South Irish Sea Irish Sea
West South
Sellafield 1.85E-02 6.97E-03 1.33E-02 4.98E-03 5.03E-03 1.87E-03
Heysham 1.85E-02 7.17E-03 1.33E-02 5.12E-03 b5.02E-03 1.92E-03
[Wylfa 3.81E-02 1.26E-02 2.73E-02 9.02E-03 1.04E-02 3.41E-03 ]
Oldbury 1.90E-04 2.08E-04 1.35E-04 1.48E-04 b5.06E-05 5.56E-05
Hinkley Point 1.91E-04 2.10E-04 1.36E-04 1.50E-04 5.08E-05 5.61E-05

Individual effective dose (uSv.yr1) after 50 years of routine releases

= Largest Doses:
= From Wylfa Site
= From consumption of seafood (95%)
= C-14 most significant contributor (90%)
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Non-routine Discharges

= Source Terms

= Scenario 1: One year of routine discharges
released in one week

= Scenario 2: Total volume of reactor coolant
discharged in one week

I-133 63,000 Ni-63 930
I-135 42,000 Sr-89 900
I-131 33,000 Agl110m 510
Cs-138 30,000 Mn-54 420
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Non-routine Discharges:
Dispersion Modelling

= Estimate activity
concentrations and
transit times of 190
radionuclide discharges
from the proposed sites 100
to selected locations on
the east coast of Ireland. :

= Conservative behaviour

= Simulates tides, winds, 40
density gradients on
currents 2t

= Interseasonal & T T T R T
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Historic and Model Time series at
Balbriggan

Tc-99 concentration (mBg/l)
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— Numerical model
= Measurements
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Non-routine Discharges

= Highest seawater activity observed for
Springtime release from Wylfa

= A 604.8 TBq discharge results in a
seawater activity concentration of 191
mBgq I in Dundalk 161 days later

= Dilution factor, based on outcome from
NUIG model:

-3
_ 191x10 3Bq/l 3158110~ Bg/I
604.8x10°Ghq GBq

! Radiological Protection Institute of Ireland
llllllllllll Eireannach um Chosaint Raideolafoch




Non-routine Discharges: Peak
Seawater Activity Concentration

=D x DF xe™

Seawater

Cleeanater 1S the peak seawater activity concentration for radionuclide i

D, IS the total activity discharged for radionuclide i (GBQ)

DF is the dilution factor (3.1581 x 107 Bq I'Y/GBqQ)

A is the decay constant for radionuclide i (days™)

t IS the time taken to reach the peak seawater activity at Greenore

l.e. 161 days
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Non-routine Discharges: Activity
Concentrations in Biota and
Sediment

= Radioactivity concentrations in biota and
sediment:
= Determined using appropriate concentration

factors (CF) and sediment concentration
factor (k)

= Determined using same factors in the PC-
CREAM-08 software for consistency
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Non-routine Discharges: Dose
Assessment

= Using CREAM methodology in MS Excel
based on PC-CREAM-08 documentation

= Same exposure pathways and consumer
groups as routine discharges
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Non-routine Discharges: Dose
Assessment

Total Dose (USvV)

Typical
Group A Group B Consumer
1.31 x 102 1.03 x 102 4.09 x 103

= Scenario 1
= Largest dose to consumer group A

= Ingestion of seafood the dominant exposure
pathway (99%)

= C-14 the radionuclide of most importance
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Non-routine Discharges: Dose
Assessment

Total Dose (HSV)

Typical
Group A Group B Consumer
3.45 x 101 9.41 x 101 7.45 x 101

= Scenario 2

= Largest dose calculated is to consumer
group B.

= Principal exposure pathway is exposure to
beach sediment (gamma)

= Radionuclide of most importance is Mn-54
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Conclusions

= Routine:
= Negligible impact on Irish public
= Non-routine:

= Even with a very conservative dose
assessment, impact on Irish public is
negligible

= Both

= For all scenarios outlined doses similar to
those received from current inventory in
Irish Sea
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Routine Discharges: Doses
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