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28 March 1966

Urinalysis Data - Broken Arrow Incidant

to Dx. Gordon Dunning 
Deputy Director 
Division of Operational Safety 
U. S. Atomic Energy Commission 
Germantown, Maryland
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Dear Doctor Dumping

Officials of the Surgeon General's Office, Hq USAF, have asked me to 
reply to your query regarding processing of urine samples from 
personnel associated with a recent Broken Arrow accident.

This laboratory has processed about 1,000 urine samples to date and 
have probablyi another 600 to do before we start our resampling program* 
In additibn, we have processed several hundred nasal swabs, water 
samples, soil and vegetablejrxiateriala, bees, honey, wax, and swipe 
samples.

As you may well appreciate, the sudden imposition of this workload 
required realignment of operational posture to permit mission accom* 
plishment. Initially we used a gross alpha screening process to obtain 
results sufficiently soon to relieve pressures being exerted at reasonably 
high military and diplomatic levels. The steps in this method were:
(1) wet ash of an aliquot of the sample with concentrated nitric acid to 
white ash; (2) solubilising the white ash and co-precipitation of the 
isotopes with bismuth salts; (3) dissolution with hydrochloric acid and 
addition of lanthanum carrier before hydrofluoric acid precipitation;
(4) direct mounting of the precipitate on a two inch steel planchet; and
(5) counting for 5b minutes in an intsrnal proportional counter.

Counting data was corrected for efficiency of the devices and background 
values varied between 0. 3 and 0, 7 cpm on the seven counters used.

Results were reported as pico curies per liter and at the request of 
officials in Spain body burdens were calculated according to the method 
of Langham and also reported.



A* th»* cp«JraUon rontinued we were increasingly aware of contamination 
problf is aince >bout 30% of the plastic sample containers showed 
external contamination by swipe sampling. However, realizing the 
problem* of field urine collections, it is remarkable that this value was 
not higher. Twelve-hour urine samples were submitted for the initial 
screening sme-e logistic and manpower requirements precluded a complete 
24-hour sample on the initial go-around.

Realizing the inadequacies of c.r methods and the need for a resampling 
program 2-3 months after the men returned to their home base, we 
enlisted the services of Messrs E. Geiger, Eberline Corp. , and W. 
Sheehan of Monsanto Chemical Co. to advise us on a more acceptable 
method. Accordingly, the following procedure evolved and is. now being 
used and will be our method of choice during the resampling phase of the 
ope ration : ‘

1. Digestion of 1,000 ml of urine with nitric acid to free any bound 
isotope.
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2. Addition of 236-Pu as a spike tracer to permit evaluation of per* 
cent recovery in each sample.

3. Precipitation with phosphoric acid and then ammonium hydroxide 
to give a co-precipitation of radionuclides at pHlO.

4. Wet ashing of precipitate remaining after drawing off the 
supernatant.

5. Using AG 1X2 basic resin, the plutonium was recovered in an 
anion complex in 8N nitric acid.

6. Breaking the anion complex with sulfurous acid and immediate 
elution from the resin column.

7. Evaporation of the sulfurous acid and change to the chloride form.

8. Electrodeposition of the 239-Pu under slightly acid conditions in 
ammonium oxalate.

9. Counting material deposited on planchet in alpha spectrometer 
for 100 minutes.
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10. Caiculationa of amount of 239-Pu present based on efficiencies 
* and percent recovery as measured by the spike of 236-Pu.

The results on this initial screening have been on the high side of the 
true state of affairs since we have no way of measuring or knowing the 
extent of sample contamination. However, samples showing-no detect
able activity are accepted as evidence that the individual providing the 
sample does not possess a significant body burden of 239-Pu.

In those cases where the 239-Pu content of urine exceeds what is accepted 
as a permissible .body burden, a repeat 24-hour sample is obtained in a 
hospital environment for reprocessing. Thus far we have had 18 such 
cases and of these six have been resampled, only one of which still shows 
a body burden in excess of one.

Starting in June 1966, all individuals showing body burdens of less than 
one but more than one-tenth will be resampled. Two negative samples 
will be required before the individual will be deleted from follow-up 

< rosters. ’

As I understand it, your office desires results on each individual in the 
resampling program.

I hope this gives you the information desired. We welcome your comments 
on our approach to this rather significant problem and please feel free to 
request any additional data which may be useful in your activities.

LAWRENCE T. ODItANO, U Col, MC, USAF Copy to:
~ Commander AFLC (MCD)
3 . H* USAF (AFMSPA) .
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