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The Piispoksziiagy Radioactive Waste Treatment and Disposal Facility is a typical near-
surface engineered repository consisting of concrete vaults and wells for the disposal of spent
sources. It has received waste from the Paks Nuclear Power Plant, from various laboratories
and medical institutions, and, in particular, has been the site for the disposal of a number of
spent sources. The safety of the repository has not been the subject of any comprehensive
&assessment, and does not have a permanent license.

In 15* of March an A-type concrete vault was opened and the work was focused on issues
that are critical for safety: characterisation of the behavior of the wastes, the degradation of
the packaging, the chemical environment in the vaults, the chemical behavior of relevant
radionuclides and the processes determining any migration of any radionuclide from the
engineered system.

Generic data can be used on rates of steel corrosion [1] but an in situ measurement of head
space gas composition and a detailed laboratory analysis give more relevant data. In addition
to the radionuclide inventory a general estimate of the type of materials present (metals,
halogenated and non-halogenated plastics and rubbers, ceHulosic, building materials, organic,
biological, flammable liquids, materials that may give rise to the generation of gas, etc.) was
made and from these results in respect of radioactive gases, it seemed that the gases to be
addressed should be 14C-labelled methane and carbon dioxide, 3H-labelled hydrogen, water
vapor and methane, and 222Rn.

Before removing the protective lids sampling of the headspace gas of the vaults was
performed by a special gas outlet system (Fig. 1) through the concrete cap. One of the cells
(Code: A5) contained unconditioned radioactive waste disposed in polythene bags into the
vault, without any backfilling. The other cell (Code: AS) was backfilled with cement, so there
was a small gas field between the top of the surface of the backfill and the lid of the vault.

The in situ qualitative gas analysis of the headspace gas was carried out using an OMNISTAR
quadrupole mass spectrometer. Gas samples were collected from both cells into 7 1-volume
stainless steel bulbs using a special gas-handling system. Helium, carbon and oxygen isotope
ratios, 14C and tritium contents of gas samples were measured by different techniques: after
separating the different gas components radiocarbon was measured with a proportional
counter, tritium content was measured by liquid scintillation counting method (TRICARB
3170 TR/SL). The helium content and isotope ratios were measured with a VG-5400 noble
gas mass spectrometer and the other stable isotope ratio measurements (513C, 618O) were
carried out with a stable isotope mass spectrometer.

The results are presented in Table 1.

Analysing the qualitative spectra little difference was observed comparative to the
atmospheric air composition: no hydrogen generation or decrease in oxygen content was
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registered. Trace of water vapor was detected in cell A6 and an increase of CO2 was measured
in both cells. The stable isotope measurement data proved that the measured CO2 is generated
by the degradation of organic materials present in the waste.
The tritium and radiocarbon activity measurement data in the two cells correlate with the
tritium and radiocarbon content specified by the radioactive waste inventory.
An increased 3He (due to the decay of tritium) was measured in both cells.

Fig. 1. The sampling system ofheadspace gases used far in situ measurements

Table I. The result of the analysis cfheadspace gases generated in two cells of a D-iype vault
of the Piispbkszildgy repository

Cell

A5

A6

CO2

cone.
(cafft)

17,87

1,00

CO2

ratio
cell/air

59,57

3,34

(Bq/1)

8,8
±0,6

0,04
±0,01

14C

(Bq/1)

61,8
±0,6

2,88
±0,07

513C
(JPDB)

%*

-25,94
±0,04

-26,74
±0,03

5I8O
(PDJB)

-8,19
±0,09

-13,97
±0,08

3He
(oirVm3)

1,3 mo4

±0,16*10"1

±o,i*io-4

3He
ratio

cell/air

18072
±300

132
±20

3He/*He

2,528*10"2

± 1,28%

i^no-4

± 1,02%
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