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Dose in mSv/a

Scenario / Exposure Pathway

Ashes Slags Waste Rock Sand
Worker” using TENORM for road construction
Inhalation of contaminated dust 0.051 0.051 0.204 0.204
Ingestion of contaminated dust 0.008 0.015 0.031 0.031
External exposure 0.220 0.440 0.440 0.440
Exposure from radon / radon daughter products 0.000 0.000 0.001 0.001
Total 0.279 0.507 0.676 0.676
Worker® using TENORM as aggregate for building materials
Inhalation of contaminated dust 0.013 0.019 0.026 0.026
Ingestion of contaminated dust 0.002 0.006 0.004 0.004
External exposure 0.127 0.381 0.127 0.127
Exposure from radon / radon daughter products 0.009 0.013 0.013 0.013
Total 0.151 0.419 0.170 0.170
Worker” in a warehouse for the storage of TENORM
Inhalation of contaminated dust 0.128 0.064 0.255 0.255
Ingestion of contaminated dust 0.019 0.019 0.039 0.039
External exposure 0.157 0.157 0.157 0.157
Exposure from radon / radon daughter products 0.167 0.008 0.200 0.200
Total 0.471 0.249 0.652 0.652
Worker” at a landfill where TENORM is being disposed of
Inhalation of contaminated dust 0.128 0.064 0.255 0.255
Ingestion of contaminated dust 0.019 0.019 0.039 0.039
External exposure 0.632 0.632 0.632 0.632
Exposure from radon / radon daughter products 0.021 0.001 0.073 0.025
Total 0.800 0.716 0.999 0.951
Living in a house with TENORM used in building materials
Inhalation of contaminated dust 0.001 0.002 0.003 0.003
External exposure 0.533 1.600 0.533 0.533
Exposure from radon / radon daughter products 0.288 0.432 0.432 0.432
Total 0.823 2.035 0.968 0.968
Living near a road constructed using TENORM
Exposure from groundwater pathway 1.528 1.528 3.258 0.000
Exposure from surface water pathway 0.003 0.003 0.023 0.000
Total 1.528 1.528 3.258 0.000
Living near a public place covered with TENORM
Inhalation of contaminated dust 0.019 0.010 0.039 0.043
Ingestion of contaminated dust 0.286 0.286 0.572 0.667
External exposure 0.206 0.206 0.206 0.200
Exposure from radon / radon daughter products 0.022 0.001 0.029 0.027
Exposure from dust deposition on garden crops 0.127 0.063 0.253 0.246
Exposure from groundwater pathway 0.459 0.459 1.030 0.000
Exposure from surface water pathway 0.001 0.001 0.007 0.000
Total 1.119 1.025 2.135 1.183
Living near a landfill where TENORM is being disposed of
Inhalation of contaminated dust 0.017 0.009 0.035 0.039
Ingestion of contaminated dust 0.036 0.036 0.071 0.119
External exposure 0.103 0.103 0.103 0.138
Exposure from radon / radon daughter products 0.108 0.005 0.334 0.130
Exposure from dust deposition on garden crops 0.127 0.063 0.253 0.248
Exposure from groundwater pathway 1.528 1.528 10.304 0.000
Exposure from surface water pathway 0.003 0.003 0.071 0.000
Total 1.918 1.744 11.099 0.674
Maximum 1.918 2.035 11.099 1.183

# Workers are treated here as members of the general public because they do not work at workplaces which are known to
impose elevated exposures from NORM and which are covered by separate regulations.

+ 2 RA VBT SFE 2 DF RO 29 2 TENORM (CBH§ % T it #

Use or Disposal Option for TENORM Criterion in Bq/g

Use or disposal of waste rock covering an area over 1 ha in the
catchment area of a usable aquifer

CUBSS 0.2 and C]‘hzgzﬁ 0.2a

Disposal of more than 5.000 tons annually in the catchment area of a

usable aquifer Cuz3g + Cri32 < 0.5

Residues added to building materials with ratio above 20 % (house

construction) or above 50 % (other construction types) Cuzs * Craz < 0.5

Other use or disposal not covered by the above cases Cuag+ Crmn <1

Underground disposal Cuzss + Cren <5

* Based on the results shown in Table I, a criterion of 0.1 Bq/g would seem appropriate. The choice of 0.2 Bg/g is based on
the fact that this level represents the upper range of the activity concentrations in natural soils in Germany. Moreover, the
assumptions on leachability of contaminants have been mainly derived from measurements of materials above 0.5 Bq/g and
are believed to be too conservative for activity concentrations in the patural range below 0.2 Bq/g.
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