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Abstract 

A commercially manufactured cesium -13 7 radiation density gauge 
was inspected after a severe fire. The primary container was found to 
have come through with no spread of radioactiVity. 
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Introduction 

UCRL-9291 

On the night of October 17, 1959, fire broke out in the Booth Company 
cannery in Fremont, California. The fire was far advanced before an 
alarm was turned in and the cannery was totally destroyed. The magnitude 
of the fire is indicated in Fig. l; the Fremont fire chief estimated a fire 
temperature of 2500°F. 

The owner was licensed by the Atomic Energy Commission (License 
4-2743-1) to use a commercial radiation density gauge containing cesium-
13 7. The position of the gauge is shown in Figs. 2 and 3 . A private con
sultant to the owner made a radiation survey of the ruins and found no 
contamination . The San Francisco Operations Office, USAEC, requested 
the Health. Chemistry-Department, Lawrence Radiation Laboratory, to 
dismantle the device as necessary to determine if the activity was still 
confined to the primary container . 

Investigation Procedure 

The radiation gauge at time of removal to the Radi ation Laboratory 
on October 30 is shown in Fig . 4 . Swipes of the outside showed no con
tamination detectable on conventional portable beta - gamma detection 
instruments. Dose - r ate measurements were not significant except on the 
bottom of the device at the axis. 

The radiation gauge was assembled in three main parts : (a) an 
offset section of process piping inside a split housing; (b) a detector 
housing bolted to the top flange of the split housing; (c;:) a source housing 
bolted to the bottom flange of the split housing. 

The detector housing was unbolted, and when a thin aluminum cover 
plate was removed from the bottom a mass of lead was revealed (Fig. 5). 
Discussion with the manufacturer confirmed that this lead was not an 
intentional absorber for the detector head, but rather solidified lead from 
a melted collimator around the detector head . 

The split housing was then opened. About one to two pounds of loose 
lead scrap was found inside. 
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Fig. 1. General view of ruins. 
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Fig. 2. Process area, showing position of source. 
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Fig. 3 . Structural mounting of source. 
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Fig. 4. Source assembly as removed to Radiation 
Laboratory. 
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Fig. 5. Detector housing from beneath, showing 
fus ecl;i lead. 
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Radiation readings taken on the source housing confirmed that the 
pr·imary activity container was at the bottom. Juno instrument readings 
(uncorrectE::d for beam size} were 40 mr /hr at contact with the top of the 
housing and 10 r /hr at contact with the bottom. A traverse made about 1 
foo't away from the bottom showed practically no collimation. 

In structure, the source housing was a steel cylinder completely 
closed except for two plugged pour holes in the. top, and cored out on the 
axis. No plug was found in the top of the core hole. The lower end of the 
core hole was closed off {Fig. 6} by a large steel plate screwed to the 
source housing and a small steel plate screwed and soldered to the pot. A 
tead washer was between the two platesp pressed onto thE; smaller one. 
After the .screws were removed the smaU. plate was easily pried loose from 
the source housing in spite of the solder. · 

During the foregoing disassembly, swipes were taken r.epeatedly, 
but no contamination found. A probing rod was then inserted in the core 
hole and the cesium capsule forced out with considerable difficulty. It 
appeared intact and a swipe showed no contamination. A Juno reading of 
44 r/hr at contact, uncorrected for source size, was obtained. 

Two metal labels were found on the assembly. One, on the side of the 
detector housing, was not legible. The second, on the bottom of the source 
housing, appeared to be of thin aluminum plate which had p'!i!.rtly melted. 
The radiation symbol and the wording "Radioactive material inside -
Caution- 300 miHicuries Cesium-137" , together with the manufacturer's 
name: and address, were distinct. 

Figure 7 is an exploded view of the device. The components, are 
(a) ring from detector housing; (b) detector housing; (c) aluminum end 
plate from detector housing; {d} insulating material;. (e) str·~ctu·ral 
bracket;. {f) solidified lead pried loose from detector hoUsing; . {g) sp~it 
housing for process piping; (h} lead scrap found loose inside spiit housing; 
{i) process piping; U) source housing; {k) small steel plate; {1) lead 
washer; (m) Largf: steel end plate; ~n} radiation i.abel mounted on end 
pJ.ate. The arrow (o) indicates the space from which the primary capsule 
waa removed. 

Cone lusions 

1. The cesium-137 capsule came though the fire with no spread of 
radioactivity. 

2. The minimum shielding over the cesium capsule was 1/8 in. of 
steel plus 1/16 in. of lead. A radiation warning label, attached 
near this minimum shielding spot, had started to melt. 

Recommendations 

The "Radioactive Material" warning on devices of this sort should 
be stamped into the metal. 



-10- UCRL-9291 

ZN -2537 

Fig. 6. Source housing with end plate removed. 
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Fig. 7. Exploded view of source assembly. (See text.) 
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This report was prepa~ed as an account of Government 
sponsored work. Neither the United States, nor the Com
~ission, nor any person acting on behalf of the Commission: 

'A. Makes any w•rranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, meth~d, or process disclosed in this report 
may not infringe private]~ owned right~; or 

B. _Assumes any 1 iabil i ties with respect to the use of, 
or for damages resulting from the use of any infor~ 
mation, apparatus, method, or process disclosed in 
this report. 

As used in the ai:Jove, "person acting on behalf of the 
Commission" includes any emplC?yee or contractor of the Com
mission, or employee of such contractor, to th;e extent that 
such ~mployee or contractor of the Commission, or employee 
of such contractor prepares, dissemirtates, or provides access 
to, any information pursuant ~o his employment or contract 
with the Commission, or his ~mployment with such contractor. 




