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December 2004: Washington Closure Hanford (WCH) was performing 
remediation of a waste site north of the 300 Area
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WCH uncovered a safe
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The contents of the safe were examined



Inside the safe was a surprise!
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“LaF3 for Recovery…” written on bottle

Preliminary field gamma analysis detected only 239Pu 
(i.e., separated weapons-grade Pu)

Limited paper trail indicated…
…safe sealed in 1945 after contamination
…disposed in early 1950’s

WCH estimated quantity of plutonium was < 1 gram
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WCH contacted PNNL for help in further 
characterization of the waste

We were keenly interested because we had not 
identified any samples of Hanford plutonium,      
produced by irradiation of natural (virgin) uranium

We wanted high-quality isotopic measurements
Pu-238 impacted by the use recycled uranium and enriched 
uranium
Pu-242 indicator of reactor type
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Presenter
Presentation Notes
“fingerprint” on the plutonium due to the use of re-cycled uranium
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The glass bottle contained ~400 milli-litres of solution 
and “crust” on the bottle walls

PNNL obtained ~1/2 of the solution

“Jug Sample”

Radio-chemistry was performed to determine isotopic 
composition of the contents and estimate quantity
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Pu-239 99.961 w/o

Pu-240 0.039 w/o
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This was extremely low-burnup plutonium, and probably 
represented some of the earliest Hanford-produced 
plutonium.

We were very excited!
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Uranium isotopics, as 
decay products, were 
consistent with 
plutonium that was 
~62 years old

U-238 essentially all 
from “background”



The first production dissolution at T-Plant began 
December 24th, 1944, of spent fuel discharge from B- 
Reactor beginning November 25th, 1944.

Based on reactor operating records, the plutonium 
should have been slightly less than 1 w/o Pu-240

The “Jug Sample” had significantly less Pu-240

So we started digging further ……………….
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Channel 2374 was discharged on November 6th, 1944



Reactor calculations estimated the plutonium discharged 
from channel 2374 to contain ~0.13 w/o Pu-240

“Jug Sample” burnup too low for B

Safe contamination date preceded D, F, H discharges

305 test reactor power level too low

Too much Pu-240 for production in accelerator
Seaborg, et al
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CP-1, CP-2, CP-3
Met Lab in Chicago

Clementine, LOPO, HYPO
Los Alamos reactors

X-10 (Clinton Works in Oak Ridge)
Initial criticality, Nov.4th, 1943
1st recovered plutonium went to the Met Lab
2nd recovered plutonium (?) went to Los Alamos
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As we worked to narrow down the possibilities, we found 
reference to a “hot” run in T-Plant prior to the “first” 
dissolution Christmas Eve, 1944

As we dug deeper, we found: 
mention of a large radioactive shipment from Clinton 
Works
A July 1944 request from Col. Matthias to Major 
Murphy, the District Engineer at Oak Ridge, for 100- 
day exposure material with 20 day cooling

We eventually found the following notation in a Clinton 
Works weekly progress report  ……………
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96 spent fuel slugs from X-10 

~112 kg uranium

irradiated to 0.0036 MWD/kgU

⇒ ~400 milligm Pu @ 0.03 w/o Pu-240
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Discovery of an unknown sample

Field analysis indicated “pure” Pu-239

Laboratory measurements provided isotopics & 
elemental data

Evaluation of laboratory data provided estimates of 
material age, reprocessing, and irradiation history

Additional information uncovered shipment to Hanford

Attribution required integrating all of the above
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Questions?
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