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Backgrou nd

Radiological impacts of ALPS treated water discharged into the ocean from
the Fukushima Daiichi Nuclear Power Station (FDNPS) depend on
concentrations of the discharged radionuclides in seawater.

TEPCO conducted dispersion simulations in the radiological impact
assessment (RIA) using a regional ocean modeling framework, ROMS, to
assess discharged tritium concentrations in seawater.

The NRA conducted corroborative dispersion simulations and found that
ROMS and the same source term derived tritium concentrations in seawater
comparable to those reported in the RIA.

The Task Force noted that consideration should be given to undertaking
independent modelling and sensitivity testing to validate that TEPCQO’s
modelling assumptions and outputs are fit for purpose.

As a response to the Task Force’s comment, the NRA conducted additional
calculations to check the order of magnitude of tritium concentrations in
seawater reported in the RIA using an independent simple compartment
model and the same source term.



Methods (1)

« The discharged tritium concentrations in seawater were
evaluated using a two-box compartment model adopted in
the methodology by UNSCEAR 2016 report for assessing the
radiation exposures from discharges of radionuclides to the

environmentlil,
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Methods (2)

« The discharged radionuclide concentrations ¢, (Bg L1) in

seawater in the Local compartment were evaluated as
follows:

C; = Aiu (1 — e Mixt) x 1/ 1000V,

where Q and V, are the discharge rate of 2.2E13 (Bq y!) and
the volume of the Local compartment of 1.0E9 (m3). The
decay constant A;; (y!) is the combination of radioactive
decay constant 1;, sedimentation decay constant 4,,;;, and
flow rate constant 4, ,:

A=A+ A0 + Ay

« The values of A; and Ay, ; for tritium are 5.5E-2[2] and 1E-
53] respectively.




Methods (3)

- The flow rate constant 4,, is given by AV;,./V;, where AV, is exchange rate

from the Local compartment to the Regional compartment and depends on
characteristics of the assessment area.

« The 4;, value of 20 (y!) employed in [1] as a typical value in Europe is not

applicable to the Pacific Ocean off Japan under influences of two major ocean
currents referred to as Kuroshio and Oyashio.
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« The Pacific Ocean off
Fukushima is in the mixing
area which is perturbed due
to influences of two major
currents.
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« The ocean currents in the
Pacific Ocean off Fukushima
are much faster than those
typical in Europe.
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Methods (4)

Accordingly, the NRA employed the 4;, value of 342 (y!) derived from
current velocities provided by HYCOM GOFS3.1 analysis datasets!>], which
are based on observations and have a horizontal resolution of 0.08 degree
(~7.1km x 8.9km), and averaged over 5 years from 2015 to 2019 in the
beneath of the release point;

My = AV /W
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where S, ; is a size of the lateral boundary (m?*) and wu, is the outward

current component (ms~1) normal to the boundary. Subscript k and i
represent vertical layer and each lateral boundary (east, south, and north),
respectively. The time interval of HYCOM datasets At is 3600 x 3 (s).



Results
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Summarx

« The tritium concentration at the steady state using a simple
compartment model, the same source term, and current datasets based
on observations was comparable with that for all the model layers
reported in the RIA.

« The order of magnitude of concentrations of the discharged tritium could
be controlled mainly by the source term and typical states of ocean
currents in the beneath of the release point.

« Finally, it is reasonable to judge that the model results reported in the
RIA represent a typical state for the duration of discharge.
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