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Major comments: In this manuscript the authors used radium isotopes to help to derive vertical
and horizontal transports of Cs from NPP. The results may be used to estimate transports of other
radionuclides released from NPP and evaluate the impacts of NPP. From this perspective this
manuscript fits the special issue. However, a few terms have to be clarified before the results are
accepted for publication.

There is a mixed use of ‘water age’, ‘mixing rate’, and ‘replacement time’ in this manuscript.
‘Water age’ was defined as the time the water parcel left NPP, so it is based on Lagrange
observation, while ‘replacement time’ and ‘mixing rate’ are terms based on Euler
observation.

We have checked the manuscript for inconsistencies in the terminology used; there were two
occurrences where we made changes (noted in the annotated version of the paper).

Water age is reflective of replacement time or mixing rate. But they may not be equivalent
in values to each other. In terms of the water age, the correlation between the numerical
model age and the Ra water age was not good enough to state they are consistent with each
other. On Page 11 Line 17, the authors stated that the oceanographic numerical model also
suggests a good correlation (Fig. 6) between the Ra-based water age and Cs age. But Fig. 6
shows that at 9 out of 26 stations there are big differences (greater than 10 days, about 1/3
of the average ages) between the two ages. Therefore, uncertainties for the ages and fluxes
should be provided to help evaluate the consistency of the two ages.

The uncertainty on the individual age estimates (Ra-based) and the range of ages from the
oceanographic model are reported in Figure 4. We have included these uncertainties in our
new data table as requested by Reviewer #1.

Minor comments: On Page 2 Line 22, “FNPP” is not consistent with what was defined on the



same page Line 5. On Page 3 Line 17, Why was ‘NPPs’ used here, not ‘NPP’?

Fixed.

On Page 4 Line 15, ‘pump from 0.5 m’ should be ‘pump from a water depth of 0.5 m’.
Fixed.

On Page 6 Line 4, ‘FNPP’ should be ‘NPP’;

Fixed.

Line 6, .. .was roughly the same. .." should be changed to ‘..were roughly the same...’;
Fixed.

Line 9, ‘The outer box stations were significantly lower ranging from <2-333 Bq m-3’ is
suggested to change to ‘The outer box stations had significantly lower Cs activities ranging
<2-333 Bqm-3'.

Fixed.

On Page 10 Line 9, ‘station’ should be capitalized;

Fixed.

Line 20, the first ‘flux’ should be removed.

Fixed.

On Page 12 Line 25, ‘of should be added before ‘the local. . .".
Fixed.

On Page 13 Line 10, , which have proven useful. ..” should be changed to ‘, which have been
proven useful...”.

Fixed.
On Page 17, texts in Fig. 1A are too small to read, especially the station IDs.
As noted above, this figure has been enlarged.

On Pages 20 & 22, there is no station with an ID of non-integer as shown in Fig. 1A, but on
the x-axis there are some non-integer Station IDs.

These were too large to fit within the station circles. We have annotated the figure caption to
indicate the location of the “Half”stations (they follow immediately the integer stations.



Please correct it or better explain it. On Page 21, the peaks in 228/226Ra ratio and 134Cs
(or the lower values near the surface) were not explained in the text.

We added the following text to the discussion: “Slighly higher 134Cs and ?26Ra/??6Ra just below
the mixed layer at 35 m may be the remnants of a slightly older, coastal-seawater rich water
mass.”



