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Production of plutonium in fuel to be reprocessed through PUREX

* initially reactors were running in an once-through cycle -

* later retention basins were used = not enough for LLFP and MA to decay
* during 50s/60s, releases up to 50 kCi/day
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Irradiated fuel was
chemically processed to
separate and recover

plutonium

Weapons-grade Pu involves release of large .
quantity of radioactivity - ~
* GAS - releases through stacks ('3'l)
* LIQUID - critical storage in b =
single/double shells tanks b
—> Releases were part of routine PR :»::_.j':'
operations ol \kv 6
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Series of air releases during 1945-1972 at

HNR

* The major radioactive releases occurred between 1944 and 1957

* No filters where installed in the stacks
Radionuclide

lodine-131

Es.40 MCi for Chernobyl, TMI~30 Ci <—

Tritium
Krypton-85
Strontium-89
Strontium-90
Zirconium-95

Ruthenium-106

*“Green run” - voluntary
dispersal of 8-12 kCi of volatile

radioisotopes '3!l over two days lodine-129

(2-3 December 1949) Tellurium-132
Xenon-133
Cesium-137

Plutonium-239

46 M. Calviani - Corso di formazione INFN -
Energia Nucleare da Fissione

Released
740 kCi
200 kCi

19 MCi
700 Ci
64 Ci
1.2 kCi
390 Ci
46 Ci
4 kCi
420 kCi
42 Ci
1.8 Ci

Half-Life
8 days
|2 years
| | years
50 days
29 years
64 days
370 days
|6 Myears
78 hours
5 days
30 years

24,000 years
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Hanford “tank farm”

Hanford cleanup activities

* Production shifted to clean-up in 1989

* Ongoing world largest clean-up

* Major activities ongoing since then:
* Restoring the Columbia River
* Converting the central plateau to long-term waste
treatment and storage
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» Stabilization of 204,000 m3 of high-level
radioactive waste stored in |77 underground

tanks.
* Leaked waste into the soil and groundwater
* 12-50 years 4000 m3 of HLW will reach Columbia River

* Recovery and stabilization of plutonium
(vitrification)
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http://www.ecy.wa.gov/programs/nwp/index.html
http://www.hanford.gov/

Castle Bravo — nuclear test accident

Most significant radiological contamination of US
—> Bikini Atoll, Marshall Islands, Pacific Ocean

» Castle Bravo — |5t March 1954
= |st deployable hydrogen bomb based on the
Teller-Ulam mechanism
= Miscalculation resulted in the explosion over
twice as large as predicted
= |5 Mt (63 PJ), of which 10 Mt were fission
from the U-nat tamper (dirty component =
large fallout)

» Radioactive fallout spread eastward, irradiating /
Rongelap and Rongerik atolls + test personnel = Sana
highest dose 3 Sy, | fatality, 93 injures
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= Castle Bravo became an international incident, e
prompting calls for a ban on the atmospheric testing. T
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Conclusions

I. Most critical accidents since the beginning of nuclear era
i Chernobyl
ii.  Mayak “saga”
iii. Three Mile Island (?)

2. Most incidents/accidents caused by:
i human error
ii.  negligence in safety provisions
iii. ... few of them (not the worst) have been caused by structural failure

3. Consequences:
i health outcome
ii.  alarmism in public opinion
iii.  pressure in the design of subsequent reactor and plant generations
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