
Version 1.1  

 1  
 

ER
R

O
R

! N
O

 TEXT O
F SPEC

IFIED
 STYLE IN

 D
O

C
U

M
EN

T. 

1 INTRODUCTION 

At the end of September 2009 the University of Manchester published on its website 
Professor Coggon’s provisional report on the health risks from contamination of the 
Rutherford Buildings (Coggon, 2009).  Accompanying this report was HPA’s provisional 
report on the assessment of possible radiation induced health effects from 
contamination at the University of Manchester (Jones et al, 2009) and the Health and 
Safety Laboratory’s report on the risk of health effects from mercury contamination 
(Rowbotham et al, 2009). Professor Coggon asked for comments on these reports by 
11th January 2010. 

This note gives HPA’s response to the comments received on its provisional report and 
any other radiation-related comments.  Where appropriate the original text and the 
marked comments are reproduced here together with HPA’s response.   

2 JOHN CHURCHER’S COMMENTS 

General comments 

Absence of reliable radon-222 measurements prior to remediation 

As pointed out in the comments made by John Churcher, the radon-222 measurements 
in rooms 2.62 and 2.63 were made following remediation rather than prior to 
remediation as stated in the HPA provisional report.  However the measurements in 
room 2.54 were made prior to remediation and therefore have been retained. Table C.9 
and other relevant text in the report have been amended to make this clear. However, 
this does not affect the assessment of doses and risks as, due to the absence of more 
comprehensive data, the radon-222 concentration used in the assessment were based 
on the radium-226 contamination levels rather than these measurements.   

John Churcher comments that ‘no tests for radon progeny in glass have yet been 
undertaken, and the possibility is not mentioned in the provisional report’.  As discussed 
with John Churcher and Professor Coggon previously, measurements of radon progeny 
in glass could be made to give an estimate of exposure from radon progeny.  It should 
be noted that there would be uncertainty about the applicability of any measurements 
for use in the assessment.  For instance, John Churcher has offered a glass picture 
frame which was in his office from the 1970s to 1990s for analysis. As an example of a 
possible uncertainty, it possible that before or after this time the picture frame was kept 
in rooms with higher radon levels.      The benefit of the additional information provided 
by these measurements would need to be weighed up against the cost of making the 
measurements and consideration of the likelihood of these measurements affecting the 
conclusions of the assessment.   

Radon-222 and its progeny result from the radioactive decay of the radium-226, the 
main radioactive contaminant found in the buildings and part of the uranium-238 
radionuclide decay chain.  Therefore measurements of radon-222 in air and its progeny 
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in glass are helpful in that they can be used to indicate a person’s exposure resulting 
from the radium-226 contamination.  However it should be noted that there are more 
direct methods by which an individual’s exposure to radiation can be assessed.   
Measurements of radionuclides in the uranium-238 and the thorium-232 radionuclide 
decay chains in post-mortem samples of two members of staff who died of pancreatic 
cancer and radiation exposure levels in a tooth from a former member of staff indicate 
levels of exposure which are consistent with those found in the general population.  The 
measurements reflect the direct exposure to individuals and are therefore of greater 
significance. HPA therefore does not feel that it is necessary to determine the levels of 
radon from measurements of the progeny in glass.  

 

Nature of ventilation system 

The assessment is generic in nature and is not intended to take account of the patterns 
of ventilation within the Rutherford building.  Where possible, estimates of exposure, ie 
exposures following remediation of the buildings, have been made using passive radon 
detectors over 3 months as they will be most reliable indicators of radon levels in the 
rooms.   

 

Comments on HPA’s provisional report 

Executive summary 

 

 

Yes, the upper bound is intended to be the same as the whole chain case.  The 
terminology was changed in the executive summary so that the purpose of considering 
this scenario would be clearer. 
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Section 3 

 

It must be stressed that the assessment is intended to be representative of the highest 
exposure of typical occupants of the building.  Generic values have been assumed for 
inadvertent ingestion rates, inhalation rates and occupancy of the rooms and no 
variation over time of these parameters has been assumed.  It should be noted that 
these generic parameters are cautious, ie likely to result in higher doses than would be 
expected in practice. If variations in the exposure routes had been assessed the doses 
would not be higher than those reported.  The report has been amended to make this 
point more clearly.   

 

 

The exposure group of main concern are those people (or persons) who spent the last 
few decades in the buildings before they were remediated ie those that were in 
buildings from the early 1970s until the buildings were remediated (1999).  The 
assessment is mainly based on measurements made in 1999, decay corrected back to 
earlier years.  John Churcher and his colleagues, who were present in the Rutherford 
Building from the early 1970s to 1999, have indicated that there was no substantial 
building or remediation work done during this time.   In order to encompass a 40 year 
working lifetime exposures were nominally assessed for 1950 to 1989 taking account of 
radioactive decay.  If remediation work was carried out in the 1950s or 1960s then 
exposures received before this remediation work might have been higher than those 
reported.  

Although there is anecdotal evidence of replastering and repainting of Professor Paul’s 
office in the early 1960s this is not felt to have been substantial building work or 
remediation.   
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The report has been amended to reflect both comments made above.   

Section 4 

 

See comment on page 1. This text has been amended. 

 

The report has been amended to say ‘activity concentration in air of 50 Bq m-3 at 1 m 
above floor level’.  The additional text is already included in the Appendix. 

Section 7 
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This paragraph has been expanded to explain that although it is of interest to compare 
the doses estimated with the dose limits for the public and workers they are not directly 
applicable for the reasons discussed. 

 

Section 8 

 

This has been  removed and replaced with another example as 60 Bq m-3 is a post 
remediation measurement.. 

 

 

 

See the response on page 3 
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The factor of five is based on the information available and the judgement of the authors 
based on their experience of previous assessments.  In our judgement the doses are 
unlikely to be underestimated by more than a factor of 5 and certainly not by orders of 
magnitude.  

Addressing the second point, the REID per unit dose will be slightly higher for children 
but their doses will be significantly lower than those for adults as they will have spent 
significantly less time in the Building.  Therefore the REID for children is likely to be 
lower than for adults.  Additional text will be added to the report to make this clear 

 

This has been changed to ‘The most significant contributor to the dose from the 
ingestion of these naturally occurring radionuclides in foods..’. 

Section 9 

 

It was intended to mean that the detail of the risk assessment would need to be 
proportionate to the extent of the work.  As this would depend on the specifics of the 
situation HPA is not in a position to provide specific advice. The paragraph has  been 
reworded to make this clear. 

Appendix B 



Version 1.1  

 7  
 

ER
R

O
R

! N
O

 TEXT O
F SPEC

IFIED
 STYLE IN

 D
O

C
U

M
EN

T. 

 

 

These rooms on the second floor were less heavily contaminated than those included in 
the Table.  However, since the external gamma dose rates measured in these rooms 
post remediation were used in the assessment they have been added to this Table. 

Appendix C 

 

This inference was based on the information provided by Todd (2008), page 21 

'On 5th October 1907, Rutherford had formally applied to the Kaiserliche Akademie der 
Wissenschaften of Vienna for a loan of "about half a gram of pure radium". He notes in the 
letter that the University at this time has "less than 30 milligrams of radium bromide" (that 
leaves 30-40 mg unaccounted for, presumably in use by Makower and co-workers).'  
 

The report has been amended to make clear that an inference has been drawn and 
note its source. 

 

 

Monitoring data pre-remediation were available (Robinson, 2000 and Adams, 2000).  
Additional text has been added to this paragraph to include these references. 
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The surface contamination measurements were inferred from the information provided 
by Robinson (2000) and the activity concentrations were as given by Turner (2000).  
These references will be added to the table. 

 

 

The estimated contamination for all of the radionuclides considered in the assessment, 
with the exception of thorium-230 and actinium-227 are derived from measurements in 
1999/2000 prior to the remediation work. In addition, the proportion of radium-226 by 
activity spilled was estimated so that this proportion could also be applied to the 
estimated historical inventories of thorium-230 and actinium-227 for which no 
measurements were available. The relationship between the historical inventory and the 
surface contamination measurements is dependent on the assumptions made of the 
proportion of activity spilled and the floor area.  The intention was to give an indication 
of the relationship rather than provide a definitive answer as to the proportion of activity 
spilt.  Spillage of a larger proportion could be assumed but then in order for the 
inventory to tie in with the measurements in 1999/2000 it would need to be assumed 
that the material was spilled over a larger area or that remediation had taken place to 
remove some of the contamination.  Additional text has been added to the report to 
make this clearer.  
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See response earlier in the document. 

 

This comment is for the University to address.  Kelly Jones did inform John Churcher in 
an email on 24/6/09 that HPA had this report.   

The report will be amended to give the correct value. 
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Measurements for rooms 2-62 and 2-63 were made following remediation and the 
report has been amended to reflect this.   

 

See above comments.  The report has been amended.   

 

No, two separate but cautious assumptions were made.   When estimating the surface 
contamination levels for both the base and whole chain case it was cautiously assumed 
that none of the radon progeny such as bismuth-214, lead-210 and    polonium-210 had 
escaped ie that 100% of the contamination remained.  However, when estimating 
radiation doses from inhalation of radon gas an emanation fraction of 0.5 was assumed, 
meaning that 50% of radon and its progeny had escaped.  
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3 NEIL TODD’S COMMENTS 

 

See response on page 8.   

 

See response on page 3. 

The information contained in Neil Todd’s note does not provide evidence that the prior 
levels of contamination were higher than has been assumed. The pitchblende residues 
would have been likely to contain only relatively minor amounts of radium (which are not 
quantifiable). Although information received after the report was completed indicates 
that Rutherford may have held radium sources for calibration for external parties, they 
were not in a form likely to lead to significant loss and therefore omission from the 
inventory would not make any significant difference to the amount of contamination 
estimated. Therefore these sources do not significantly increase the activity estimated 
above for the total amount of radium in Rutherford's  inventory, 12 GBq, assumed in 
Jones et al (2009).  It should also be noted that the estimated exposures from radium-
226 contamination were based on measurements and not the estimated radium-226 
inventory.   

 

It would be expected that the radon progeny such as lead-210 would not be in 
equilibrium with the radium-226 as a significant percentage of radon gas would escape 
through natural ventilation of the buildings.  Regarding the breakage of emanation tubes 
a significant percentage of the radon gas contained in the tubes would escape from the 
buildings and any radon progeny which had plated out on the glass would have been 
thrown away with the glass.  The measurements indicate that at the time of remediation 
the radon progeny were present at about one third or half the level of the radium-226 
contamination.  However in the assessments it has been cautiously assumed that the 
radon progeny were present at the same contamination levels as radium-226.   
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It is agreed that in reality the contamination was distributed heterogeneously.  However 
the purpose of the assessment was to be representative of the highest exposures that 
may have been received rather than to estimate exposures related to specific rooms.  In 
doing a generic assessment a homogenous patch of 1 m2 was assumed which is larger 
than the patches of contamination indicated in monitoring reports. The assessment also 
cautiously assumes that this area is contaminated at the level of the highest 
measurement made. It must be stressed that contamination levels for all radionuclides 
except thorium-230 and actinium-227 were derived for measurements and not based on 
spillage rates.  Additional text has been added to the report to acknowledge that the 
contamination was not homogenous and to more clearly explain the purpose of the 
assessment. 

 

The HPA team were aware of the information from the Cavendish laboratory.  However 
for the purposes of assessing exposures to people occupying the building in the recent 
past (early 1970s to 1999) the contamination levels present in the Manchester buildings 
in 1919 are not useful.  As Neil Todd points out on page 9 of his comments ‘it is quite 
likely that there were previous attempts to clean up the contamination after Rutherford 
in 1919’.  The amount of contamination found in the Cavedish Laboratory in 1958 
cannot be extrapolated to the University of Manchester because different amounts may 
have been spilt and different amounts may have been cleared up. 

Neil Todd makes a final comment that mass spectrometry could potentially distinguish 
whether the radium is Schuster’s pure RaBr2 or Rutherford’s impure RaBaCl2.  
Although of interest from a historical perspective, in terms of assessing the impact of 
human health this has little relevance.    

 

4 UNIVERSITY OF MANCHESTER UNIVERSITY AND COLLEGE 
UNION  COMMENTS 

3. The report suggests that the findings of an epidemiological study would be subject to 
‘substantial statistical uncertainty’ (p.9). However we suggest that this is also the case 
for the findings of the risk assessment, given the necessary reliance at times on 
hypothetical estimates of spillages of radionuclides and mercury. For example, how 
would the risk estimation differ if, say 5-10% of radionuclides were spilled during the 
early years of the buildings use, rather than the 1% figure cited in the report? 

 
See response on page 8.   
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