Author response to Anonymous Referee #4 
We thank the anonymous referee for their positive feedback and constructive suggestions.
Referee comment: Yet, it is still not entirely clear to me what the affiliation of the authors was at the time of sample acquisition, and how responsibilities were distributed. An “author contribution” section, if supported by the journal, might be a good addition. 
Author comment: author contribution section added below 4. Data availability section.
Author contribution. Soil samples were collected by the USSR Ministry of Defence and delivered to UIAR. Sample preparation, analysis and data interpretation was carried out by UIAR staff contributing as follows: Kashparov, Levchuk, Protsak, - sample preparation, measurement of radionuclide activity concentrations in samples; Kashparov - analysis of results; Zhurba - database creation and preparation of the manuscript figures (maps). The manuscript was prepared by Chaplow, Beresford, Kashparov, Levchuk and Zhurba.
Specific comments: 
Referee comment 1) The information that I was missing most was a more detailed description of the gamma spectrometry methods. It would be important to know which emission lines were used for which nuclide; which emission probability (if included in the calibration), and which half-lives were used for correction to the release date. These missing pieces are listed in the order of importance. Emission lines are crucial; emission probabilities are optional; and for half-lives, the information is basically there, just not stated explicitly where the correction in mentioned. The more background information there is, the more likely it gets that the dataset can be made comparable with other, similar datasets. If the same emission line, same emission probability and same half-life have been used, one has a much better handle on comparability. One should also consider the aspect that this dataset may become a template for organising similar monitoring programmes in the future, in which case it would be most useful to have the right emission lines at hand. 
Author comment: the manuscript has been amended to include further information on the gamma spectrometry methods - both in the methods text and also with the addition of extra information as Appendix 2/
2.2 Analysis
Using a high-purity germanium detector (GEM-30185, ORTEC, USA) and a multichannel analyser “ADCAM-300” (ORTEC, USA), the activity concentration of gamma emitting radionuclides (zirconium-95 (95Zr), niobium-95 (95Nb), ruthenium-106 (106Ru), caesium-134 (134Cs), caesium-137, (137Cs) cerium-144 (144Ce)) was determined in one soil sample from each sampling site. Information on gamma lines used in the analyses and radioisotope half-lives assumed for decay correction are presented in Appendix 2. Soil samples were analysed in a 1 litre Marinelli container. The other four cores were sent to different laboratories in the Soviet Union (data for these cores are unfortunately not available). Using a 1M NH4Ac solution (pH 7) a 100 g subsample of soil was leached (solid: liquid ratio 1:5). The resultant leachate solution was shaken for 1 hour and then left at room temperature for 1 day before filtering through ashless filter paper (3-5 µm). The filtrate was then put into a suitable container for gamma analysis to determine the fraction of exchangeable 134,137Cs. Measured activity concentrations were reported at 68% confidence level (which equates to one standard deviation). 
Decay radiation information from the master library, integrated in spectrum analysing software tool Gelicam (EG&G ORTEC, USA), was used in gamma-analyses. Activities of 106Ru and 137Cs in samples were estimated via their gamma radiation emitting progenies 106Rh and 137mBa, respectively.

Calibration of the spectrometer was conducted using certified standards (soil equivalent multi-radionuclide standard, V. G. Khlopin Radium Institute, Russia). Quality assurance/quality control procedures included regular monitoring of the system performance, efficiency, background and full width at half maximum (FWHM) for the 144Ce, 137Cs and 95Nb photo peaks. To validate accuracy and precision of the method employed for 137Cs activity concentration measurements, quality control samples (i.e., different matrix samples including water, soil and sawdust spiked with known certified activities of radionuclides) and Certified Reference Materials (CRM) were analysed alongside the samples. Analysis of IAEA CRMs showed satisfactory results for radionuclide mean activity concentrations with results being within the 95% confidence interval; the limit of detection for 137Cs in all samples was 1 Bq. Subsamples were analysed in a different laboratory (USSR Ministry of Defence) and results for the two laboratories were within the error of determination.

Appendix 2. Decay radiation information from the master library, integrated in spectrum analysing software tool Gelicam (EG&G ORTEC, USA), used in gamma-analyses.  Activities of 106Ru and 137Cs in samples were estimated via their gamma radiation emitting progenies 106Rh and 137mBa, respectively

	Target radionuclide
	Measured
radionuclide
	Energy, keV
	Emission probability  %
	Half life of target radionuclides

	95Zr
	95Zr
	724.20
756.72
	44.10
54.50
	64.02 days

	95Nb
	95Nb
	765.79
	99.79
	34.97 days

	106Ru
	106Rh
	621.84
1050.47
	9.812
1.73
	368.2 days

	134Cs
	134Cs
	604.70
795.85
	97.56
85.44
	753.1 days

	137Cs
	137mBa
	661.66
	85.21
	30.174 years

	144Ce
	144Ce
	133.54
	10.8
	284.3 days



Referee comment 2) In line 115: A source for these very specific numbers is missing. 
Author comment: Reference added to manuscript as Aleksakhin et al., 2001 and added to References section.
In the initial phase after the accident (before 7th May 1986) 99195 people were evacuated from 113 settlements including 11358 people from 51 villages in Belarus and 87 837 people from 62 settlements in Ukraine (including about 45 thousand people evacuated between 14.00-17.00 hours on April 27 from the town of Pripyat located 4 km from the ChNPP) (Aleksakhin et al., 2001).
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Referee comment 3) In line 168: Please remove northing, easting- this is not contained in the dataset I downloaded. The angle and distance are sufficient to reconstruct the location, once a central co-ordinate is given. Northing and easting would be nice to have, but are no reason to delay publication. 
Author comment: Apologies, this was a mistake; eastings and northings are not available as noted by all reviewers and this has been removed. 
Referee comment 4) Figure 8 and 9: I struggle a bit with the interpolation. To me it looks like a large number of measurement points cause a local anomaly, mostly a decrease, in the interpolated values. Why is the algorithm (which algorithm, by the way) overestimating values over such large areas? Have missing values been actually excluded, or do they go in as zero?
Author comment: The reviewer’s comment was not totally clear to us as they seem to contradict ‘mostly a decrease’ and then ‘overestimation’. However, we have reviewed the text and added some information about the interpolation method and also a short clarifier in the figure legends with regard to the white area in the centre of the interpolate surface.  For sites from which no samples were collected (e.g. waterbodies) nothing was included in the interpolation (I.e. no assumed value of zero was used as the reviewer questions).

As an example of the application of the data in this manner, Figure 8 presents the estimated deposition of 238Pu; Figure 8 was prepared using the TIN (triangulated irregular network) interpolation within MAPINFO.  The first maps of 90Sr and 239+240Pu surface contamination from the Chernobyl accident were prepared in the frame of an international project (IAEA, 1992) in a similar way.
Figure 8. The fallout density of 238Pu (kBq m-2) corrected to 6th May 1986; estimated from measurements of 144Ce in soil and estimated activity concentrations in the fuel of the ChNNP reactor number four (note no data were available for less than 5 km from ChNPP and no interpolation for this area has been attempted).
Figure 9. Spatial distribution, interpolated as for Figure 8, of effective dose rate within the 60 km zone around the ChNPP on 10th May 1986 (a) and 10th August 1986 (b). Note no data were available for less than 5 km from ChNPP and no interpolation for this area has been attempted.


