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Sometine ago I sent you a draift oepy ef "PiuLcitlvifc! and 'Ry- 

medial Measures Taken Folio-wing Three Incidents of Fallout” to be given 
at a symposiym in Switzerland and requested your review. Since then, 
the sponsors of the symposium have asked if I would include some in
formation on the Palomares incident.

Will you please review the material enclosed that is to be 
added to "Protective and Remedial Measures Taken Following Three 
Incidents of Fallout”. Dr. Wright Langham has presented these data 
several times at public meetings. This paper will be a good opportunity 
to put this "hazard" in perspective. In fact, I am sure to be asked 
questions on the incident and if I am unable to respond, it will leave 
exactly the wrong impression.

You will note that in the table the areas of contamination 
are given in units of counts per minute that are meaningless except as 
relative numbers. Would it be permitted to express these in micro
grams per square meter - the usual unit used - since they are known 
to the Spanish and others? By summation of such data it would be 
possible to obtain a crude estimate of the total plutonium deposited 
but this would be an unknown fraction of the total released.

I hope it will be possible for you to couplete the review 
in the near future since deadlines are approaching.

Requests for review of this added section are being forwarded 
also to the directors of the Divisions of Operational Safety and Public 
Information.

Sincerely,

Gordon M. Dunning
GKD:md



I

The Spanish Incident

I have been asked to speak about the incident in Spain '..'-.ere 

plutonium was released iron two nuclear bombs and contaminated the inaadiatc 

area. In this instance I can only act as a reporter but here in brief 

are the data.

On January 17, 1966 a B-52, U.S. Air Force aircraft with nuclear 

bombs aboard crashed in Spain following an accident during a refueling mission. 

One borib was soon found in the soft soil of a river bed and one was found 

in the Mediterranean after an extensive search. Two other bombs were shattered 

by their conventional high explosives upon inpact on land and in doing so 

scattered their contents over the local area. It was, in fact, an exact 

performance expected in case of an accident with nuclear bombs, i.e., they

are designed so that in the event of an accident only their conventional
«

high explosive will detonate. Of course, the radioactive contents of plu

tonium and uranium were physically scattered, like any other debris, but

there was no nuclear reaction. BEST AVAILABLE COPY
The obvious question remains what was the health hazard from 

the plutonium and uranium that was scattered in the environment?

First, plutorikum constitutes the greater potential hazard of the 

two, so that only this isotope will be considered, vihen plutonium readies 

the air it quickly oxidizes forming insoluble plutonium oxide, or if it 

dissolves in water, it forms an insoluble hydroxide. Thus, any plutonium 

oxide taken into the body by inhalation or ingestion will net be absorbed
■fo ftrvy MPRtvxfitoi- 
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only very slowly. On the other hand, any insoluble plutonium o:d.de irdialed 

into tlie lungs will be eliminated witli a half tine of about one year, i.c., 

one-half of any plutonium remaining in tlie lungs will be removed by natural 

body processes in the following year, 'fhe plutonium will be moved up from 

_ the lungs, srrallowed, and then it will pass quickly through the body - in a 

day or so - and be eliminated. This leaves one principal worry - what '.rill 

be the radiation dose to the lungs before the plutonium is eliminated from 

that organ?

But first, let us take a look at what happened in Spain,

Cne bomb landed near the village of Palomares - in fact sc 

close that one man was knocked backwards through the doorway of his home 

by the blast wave from the high explosive. He was uninjured. The other bomb 

fell in an uninhabited place and at a sufficient distance from the first so 

there was very little overlapping of the patterns of contamination,

ihc potential sources of inhalation of plutonium under these 

conditions are one, tlie cloud of radioactive material as it rolls by immed

iately after the event and, two, resuspension of the plutonium from the 

ground into the air afterwards. Available data indicate that the first 

source idU result in a ^higher amount of plutonium being deposited in the 

lungs, Obviously there were no personnel monitors or equipment present 

at Palomares at tlie time of the accident, so how can assurances be given as 

to the degree of risk to the inhabitants?

As these types of nuclear weapons were being developed it was, of

course, realized that just such an incident as happened near Palomares could
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that night be inhaled in the -event of such an accident.

In short, these experiments showed that if a person were exposed 

to the highest concentration of plutonium in the cloud from such an accident 

he might receive a total radiation dose to the lungs of about 5 to 10 ren.

The second of the major field tests was conducted under inversion meteoro

logical conditions in order to maximize the concentration in the air at 

ground level. To evaluate such a potential dose it may be recalled that the 

safety standard for the lungs of atomic energy workers is 12-15 rem each year.

As stated, any radiation exposure to the lungs as a result of rc- 

suspension of the plutonium from the ground (except possibly in the 

immediate impact area) would be less than.that from passage of the cloud.

In this case, however, it was possible and feasible to remove much of the 

plutonium from the environment by simply scraping off the soil to a depth 

of two to three inches. This action was taken over some acres cf land 

(0.022 square kilometers^ resulting in 1100 cubic yards (283 cubic meters) 

of soil that was transported to the U.S.A.S.C. ‘ s Savannah River plant, near 

Ai<(en, South Carolina and buried on April 11*, 1966 in the sane manner as 

other low-level radioactive waste material. Also removed from the site of 

the accident and buried at the U.S.A.d.C. site were about 1*00 cubic yards
V

(100 cubic meters) of vegetation. Once again, the situation was one of only
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insoluble so that very little f.indc its ;;ay from the soil into t’-ie roots 

of plants. It t.’os planned to deep plo;: son© 300 acres havin;: lev; but dis- 

cernible amounts of contamination but the operation v:as found to bo so 

easily performed that the area uas extended to a total of about 600 acres 

(2.1; square kilometers). This process reduced the surface contamination 

to undetectable amounts and essentially eliminated any resuspeasier, of 

plutonium into the air. throughout all of the operations the contaminated 

soil v:as watered which I understand required about 10 gallons of water per 

day. This information is summarized in the following table.
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*

Aparoxiinate Levels and Areas of

Plutonium Contamination 

(total for both areas contaminated)

Counts per 
minute

Areas in
square kilometers

Actions Taken

zero 2.1; Deep plowed and 
watered

700 2.0 Deep plowed, watered 
and

70,000 0.17 vegetation removed

over •
60,000 0.022 Surface scraped

* not detectable
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Since available data indicate^ that more plutonian nay be inhaled 

during pansage of the cloud than by the process of resuspension, and tee 

fomer nay result in only a 5 to 10 ren dose to the lungs, there nay be sene 

discussion on how extensive should be the clean-up or decontanination efforts. 

Probably the answer lies in the feasibility of those efforts. In line of a 

"nuclear mss disaster" decontamination measures solely for plutonium pro

bably would not have first priority. At others times it is a question of 

valued judgment - what is operationally feasible and what is acceptable in 

terms of public relations7

— In any event *+■ ^ data indicate* that
t. TA fc,

follc'.h-ng the scattering of the plutonium from a borib the potential dose to 

the lungs would not be large and that the dose due to resuspension probably
V, ^ - ( a
viH be less even if decontanination measures are not instituted.
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