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The metamorphic rocks in central and north Jordan are short and long term natural analogues of Portland cement for sealing of nuclear waste. Premature failure could present serious hazards or release of radionuclides into the environment. The principle species affecting cement stability are pH, HCO3-, SO4--, Cl-.

The preliminary studies on these areas demonstrated the value of the sites as analogues of cementitious repositories. Central Jordan areas however, represent unique sites to study the durability of Portland cement and concrete, especially for long term assessment of radioactive waste storage. The large area with an interface of bituminous marl and marble (natural cement zone) overlain by travertine offers large size sampling site which is similar to a sedimentary disposal site. The presence of different calcium silicate hydrates and calcium aluminum hydroxyl phases among other hydrated products as natural mineral assemblages filling voids, fissures, and fractures are similar to the hydration mechanism of cementitious material. Heavy metals if removed into groundwater may be hazardous. The groundwater in the area shows some high values of some base metals. The bituminous marl has highly expandable smectite / illite mixed layer.

Cr-rich smectites (volkonskoite) and opaline phases are noticed within the travertine. Veins filled with secondary mineralization of calcite, gypsum and zeolite are common in the metamorphic (cement) zone and in the bituminous marl. Many trace elements are incorporated in the low temperature mineral phases (solid solution series). Co-precipitation of these elements in mineral phases is of great importance to control the concentration of these elements in groundwater.

The travertine in central Jordan and the neighbouring areas indicate a long term analogue of carbonation and remobilization of silica in cementitious barriers for radioactive waste repositories. The presence of Cr-rich smectites and relatively high levels of U in opaline silica may suggest the use of central Jordan outcrops as analogues with the repository disturbed zone. Clays (smectites) and silica phases are expected to be a sink for alteration products in the late stage evolution of a high pH plume. 

