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1. Background 
I was asked by the BBC to investigate the levels of radioactivity in a land water drain 
at the end of the garden of 337 Wokingham Rd on 17th June 2003. This was further to 
some earlier evidence that there had been contamination of the garden and house at 
this address by isotopes from a nuclear reactor or bomb, specifically Uranium-235 
and Plutonium 239. There had also been evidence brought forward that suggested that 
the site to the north of the property, previously owned by Shell Ltd, had been the 
location of an underground nuclear reactor and experimental nuclear laboratory which 
had suffered some accident in the 1980s and had been abandoned. Therefore I also 
made a brief survey of radioactivity in the vicinity of the property to see if there was 
any gamma or other evidence for the existence of this reactor. 
 
2. Narrative 
I spent the day of 17th June engaged in looking for evidence of radioactivity near the 
house and in its immediate vicinity. I spent the morning with a Scintillation Counter 
(NE Electra 1A with DP2 probe) checking the area behind the garden where the Shell 
site had been. This now has a housing estate built upon it.  The road is Amber Close. I 
made several measurements of alpha, beta and gamma intensity in Amber Close. The 
total counts per second ranged between 2.0 and 3.8cps but there was a spatial pattern 
to the variation in signal. There were highest readings at that part of Amber Close 
which was closest to Ray Fox's back fence (where the buried reactor was believed to 
be) although the nearest I was able to measure without entering private gardens was 
about 10m. At this end of Amber Close, the levels were about 3-3.5cps. At the 
entrance to Amber Close by Wokingham Rd the readings were about 2.0 cps. For this 
instrument, 2.5cps represents 0.1microSievert external dose per hour, about the 
average for external background radiation in the area. This includes a contribution of 
about 50% from Cosmic Rays. I collected two samples of soil from the areas with the 
highest readings (>3.5cps) for examination later. There were some small granite 
bricks along the side of sections of Amber Rd which gave 4-6cps at their surface. 
 
I next surveyed along Wokingham Rd from the entrance to Amber Close past Ray 
Fox's house to the shop. Readings were between 2 and 2.5cps. I then went through the 
alley by the shop to Lambourne Gardens. Houses in Lambourne Gdns back on to the 
end of Amber Close i.e. the ex-Shell site. In Lambourne Gdns there was a section of 
road between Nos 9 and 12 which gave significantly high levels of radiation, between 
18 and 25 cps. This represents about 0.7 to 1micro Sievert/hr. This represents an 
annual dose of 2mSv for an occupancy of 25% or 6h/day. But since there are children 
playing there and the surface is dusting off there is concern about inhalation of 
whatever the material is that is contaminating this patch and where it came from and 
what it indicates about the Shell site if anything. In the afternoon I measured a 
1000sec gamma spectrum and brought it back for examination. 
 
In the early afternoon I entered the drain at 337 Wokingham Rd. This drain is about 
1.7m deep. I wore protective clothing and a protective mask. In the drain were three 
pipes entering the main drain which was carrying surface water. The radiation levels 
in the centre of the combination were about twice the levels immediately outside. This 
may be due to the density of material around the probe. I measured radiation levels 
near the mouth of the drain said by Ray Fox to have been the one he was affected by 
when he cleaned it out. There were 2.93 cps (0.05α) at the mouth of the pipe 
compared with 1.53 cps (0.03) outside the manhole. I measured a 1000sec gamma 



spectrum at the mouth of the pipe. I also took a sample of the material collected at the 
mouth of the pipe for Plutonium and Uranium analysis and broke off a small piece of 
pipe for long count time gamma analysis. This was the main purpose of the survey 
since it had been alleged that contamination from this drain was the original source of 
Mr Fox's illness. These samples are named RDS1 and RDS2.  
 
After moving back to Lambourne Gdns and measuring a gamma spectrum, I went 
with Mr Alec Sones to examine radiation levels at the end of the culvert into the river 
Loddon and also in the region of some dead trees which Ray had called attention to. 
Neither place showed any anomalous levels of radioactivity. 
 
In July I asked Mr Sones to obtain and send me a sample of sediment from the drain 
in Lambourne Gardens near the radioactive section of road. 
 
3. Field Gamma spectra 
1. The field gamma spectra were obtained with a Mini-MCA machine (MCA166; 
GBS Elektronik, Dresden) using a Scionix NaI(Tl) 2" crystal probe operating at 
450V. Count times were 1000 sec. Calibration spectra using a standard of Th-232 
were obtained at the same time. Spectra were moved to a PC in Wales and analysed.  
 
2. The spectrum of the material giving the high count rate at Lambourne Gdns showed 
the presence of Radium-226 and its daughters with a high degree of certainty. In 
addition there was some evidence of the presence of Uranium-235, although this is 
more difficult to confirm by gamma spectroscopy as there are few gamma lines and 
the main line coincides with one from Ra-226. I believe that there may be U-235 
present and possibly also U-238 in the road as well as the Radium. This should be 
checked by alpha spectroscopy. 
 
3. The weak spectrum from the mouth of the drain into the land drain at 337 
Wokingham Rd was probably from Thorium-232, a natural substance. There were no 
other lines in this spectrum from any man made isotope from a reactor.  
There was (natural) Potassium-40 in both samples as would be expected. 
 
4. Laboratory Analytical results 
Sample were sent to the School of Oceanography, Bangor for analysis. I asked for 
long count time high resolution gamma spectroscopy and for alpha spectroscopy for 
Uranium and Plutonium isotopes. This was to see if there were any unusual gamma 
emitting isotopes and also to obtain a baseline level of Caesium-137 with which to 
compare the level of Plutonium. Such a comparison would answer the question of the 
origin of any Plutonium-239. The samples were appropriately treated and counted at 
the School of Oceanography, Bangor for several days. Results are given in Table 1 
and Table 2. 
 
 
 
 
 
 
 
 



1. Uranium isotopes 
 
Results showed that the levels of Uranium isotopes and their activity ratios were 
normal. Unlike with earlier soil and house dust samples collected by Dr Badsha in 
1999 there was no enrichment of the Uranium. 
 
2. Plutonium isotopes 
The absolute Plutonium 239+240 level in the drain sediment from the property was 
significantly high at 3.43 Bq/kg but this value is lower than the level found in an 
earlier soil samples (9.8Bq/kg, 10 Bq/kg) and also house dust (54.9 Bq/kg) from the 
property. The background value for this should be between 0.02 and 0.7 Bq/kg so this 
levels is between 5 and 170 times too high. The Plutonium 239+240 to Plutonium-238 
ratio is low but not excessively so, unlike the ratio in earlier samples where it was 
significantly low (excess Pu-238). Most significant however is the ratio of Plutonium 
239+240 to Caesium-137. This value is 0.99. This compares with the normal value in 
soil and sediment samples in the Great Britain measured by Cawse and Horrill in the 
1970s of about 45:1 and ratios measured in the Reading and Basingstoke area by 
Croudace et al in the 1990s of 29:1. Freshwater sediments from the highly Plutonium-
contaminated pond inside AWE Aldermaston were analysed in 1994 and these 
showed Caesium/Plutonium ratios of 5.3, so the material contributing to the activity 
inside the sediment from the drain contains between 30 and 45 times too much 
Plutonium-239+240 for its origin to be historic global atmospheric weapons test 
fallout from rainfall. This is a significant finding and supports the view that there is 
some local source of Plutonium 239. This could only be a reactor or material for a 
nuclear bomb. 
 
Table 1 Activity concentration of isotopes in samples from drain sediment (RDS1) 
and piece of drain pipe wall (RDS2) (Assinder D, School of Oceanographic Sciences 
Bangor). 
Sample Isotope Bq/kg dry (uncertainty) Method 
RDS1 (sediment) Cs-137 3.41 (0.4) Gamma 
 Pu-239+240 3.43 (0.05) Alpha 
 Pu-238 0.43 (0.01) Alpha 
 U-238 11.2 (0.3) Alpha 
 U-234 11.5 (0.4) Alpha 
 U-235 0.51 (0.05) Alpha 
 Other 

anthropogenic 
gammas 

Not detected Gamma 

RDS2 Cs-137 <0.5 Gamma 
 Other 

anthropogenic 
gammas 

Not detected Gamma 

 
 
1.  
However: 
 
 
 



It would be good to break off a piece of the road and have it analysed or dig beneath it 
to see what is there. In any event at some stage I would like to report this to someone 
as I believe it represents a health risk and should be investigated and the radioactivity. 
 
Discussion 
In previous surveys at 337 Wokingham Rd I found slightly raised radiation levels and 
the presence of Thorium-232. Samples analysed by LGC showed very high Plutonium 
levels in the house dust almost certainly 100-200 times fallout background as shown 
by mean levels in the locality between Newbury and Reading established by Croudace 
and Cawse and Horrill, also very high Plutonium-238/239 ratios which point to a 
reactor or a bomb. Uranium ratios of 24.5:1 for 238:235 in soil and house dust 
samples suggest a bomb rather than a reactor. These are inescapable pointers to the 
existence nearby of a source. 
 In the present exercise, sediment from the drain contained Plutonium-239 + 
240 that could not have originated from weapons fallout. This is indicated by the 
Caesium to Plutonium ratio of 0.99 compared with between 30 and 45. The level of 
Plutonium in the drain sediment sample is significantly high but not as high as 
samples from the house and garden measured earlier. There are no significant man-
made gamma emitting isotopes in the drain as measured by gamma spectroscopy and 
levels of radiation in the drain are not significantly high. Levels and isotopes ratios of 
Uranium in the sediment in the drain are normal. These results are most readily 
explained as follows. At one time in the past there was some highly concentrated 
material containing Plutonium from a reactor or bomb in the drain. This was cleaned 
out but not completely: a residue remained. It is this residue that is giving the high 
Plutonium/ Caesium ratio but the Uranium content of this material is swamped by 
natural Uranium in other material that has entered the drain since it was cleaned. This 
is what I hoped to find, the existence of some residual material not completely 
removed when the drain was cleaned by the Shell contractors in the early 1970s. 
  A radiation survey of the local area revealed the presence of an area in 
Lambourne Gardens about 50m to the North East of 337 Wokingham Rd which was 
significantly radioactive and in my opinion represents a hazard to health. Dose rates 
over this area were up to 10 times the normal rate found in the area at up to 
1microSievert/hr. A low resolution field gamma spectrum revealed the presence of 
Radium-226 and also possibly Uranium-235. The origin of this high gamma signal 
should be investigated and removed as the material constitutes a significant health risk 
to local inhabitants from external irradiation and also inhalation of abraded dust. The 
area where the signal was high was a piece of extensively repaired road at the lowest 
point in a line where there would be natural drainage from the Shell site. Ray Fox said 
that the houses had suffered subsidence and the road certainly looked as if it had 
collapsed. The drain in this section was full of water and locals told me it had never 
drained despite having been rodded several times. So there must have been flooding at 
this point and this may have something to do with the signal. The signal may be from 
the road repair ballast or from the ground beneath it. 
 The slight excess radiation levels in Amber Close lend some weight to the 
belief that there may be a buried radioactive structure. However the evidence is weak, 
but on the other hand, if the reactor were buried 10ft below the surface and were also 
surrounded by a concrete shield we would not expect to see much and ground 
penetrating radar followed by drilling if necessary might be the only way. It may be, 
however, that the location of the buried reactor is beneath Lambourne Gdns. 
 



Conclusion 
This exercise and its results support the conclusion that there is a source of material 
from a nuclear reactor or a nuclear bomb in the vicinity of the property. The absolute 
levels of the material remaining in the drain do not allow us to conclude that the drain 
itself was the main source of this contamination. However, since the drain has been 
cleaned and water-jetted in the early 1990s it is unlikely that much material would 
have remained and so the Caesium to Plutonium ratios are consistent with the 
conclusion that highly concentrated material containing Plutonium-239 was at one 
time in the drain and that we are measuring the small amount that has remained after 
cleaning and the passage of more than 10 years. 
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