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Table 4 (Cont'd)
Reactor-Electrical Maintenance

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose

Year 1999
0 397 0.00 0.00 0
>0-1 281 90.79 0.32 35
>1-2 129 184.57 1.43 21
>2-5 136 451.32 3.32 17
>5-20 43 297.20 6.91 12
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 986 1023.88 1.04 18

Five year period 1995-1999

0 317 0.00 0.00 0
>0-5 704 1110.99 1.58 27
>5-25 408 4296.35 10.53 22
>25-100 26 784.16 30.16 13
>100 0 0.00 0.00 0
Total 1455 6191.50 4.26 22

Hybrid lognormal parameters for positive doses in 1999:

p: 0.4105
V8 -0.4901
0% 5.2847

Sample size: 589
(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Reactor-Fuel Handling

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 1 0.00 0.00 0
>0-1 9 2.87 0.32 25
>1-2 1 141 141 12
>2-5 11 37.24 3.39 13
>5-20 23 242.64 10.55 18
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 45 284.16 6.31 18
Five year period 1995-1999
0 11 0.00 0.00 0
>0-5 58 101.02 1.74 18
>5-25 104 1172.05 11.27 16
>25-100 17 734.17 43.19 27
>100 0 0.00 0.00 0
Total 190 2007.24 10.56 20
Hybrid lognormal parameters for positive doses in 1999:
p: 0.5507
V8 +4.1519
0% 17.0509
Sample size: 44
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Reactor-General Maintenance

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 771 0.00 0.00 0
>0-1 281 93.71 0.33 27
>1-2 62 90.45 1.46 23
>2-5 86 292.10 3.40 17
>5-20 100 866.24 8.66 11
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 1300 1342.50 1.03 14
Five year period 1995-1999
0 1186 0.00 0.00 0
>0-5 786 994.39 1.27 30
>5-25 316 3593.84 11.37 19
>25-100 52 1708.83 32.86 13
>100 0 0.00 0.00 0
Total 2340 6297.06 2.69 19
Hybrid lognormal parameters for positive doses in 1999:
p: 0.1692
J: -1.5711
0% 5.1930
Sample size: 529
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Reactor-Health Physics

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose

Year 1999
0 46 0.00 0.00 0
>0-1 18 4.01 0.22 38
>1-2 3 4.54 1.51 26
>2-5 9 29.44 3.27 12
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 76 37.99 0.50 16

Five year period 1995-1999

0 94 0.00 0.00 0
>0-5 47 40.24 0.86 24
>5-25 18 218.96 12.16 24
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 159 259.20 1.63 24

Hybrid lognormal parameters for positive doses in 1999:

p: 0.4318
V8 -1.1362
0% 5.2496

Sample size: 30
(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Reactor-Industrial Radiographer

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 5 0.00 0.00 0
>0-1 1 0.60 0.60 0
>1-2 3 4.37 1.46 10
>2-5 5 15.45 3.09 14
>5-20 3 20.72 6.91 4
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 17 41.14 2.42 8
Five year period 1995-1999
0 9 0.00 0.00 0
>0-5 13 27.28 2.10 9
>5-25 16 178.62 11.16 5
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 38 205.90 5.42 6
Lognormal parameters for positive doses in 1999:
L +0.9728
o 0.5573
Sample size: 12
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Reactor-Mechanical Maintenance

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 348 0.00 0.00 0
>0-1 303 107.86 0.36 35
>1-2 139 206.20 1.48 25
>2-5 227 747.98 3.30 17
>5-20 273 2202.63 8.07 11
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 1290 3264.67 2.53 14
Five year period 1995-1999
0 508 0.00 0.00 0
>0-5 782 1352.53 1.73 23
>5-25 822 9974.57 12.13 19
>25-100 202 6977.64 34.54 15
>100 0 0.00 0.00 0
Total 2314 18304.74 7.91 17
Hybrid lognormal parameters for positive doses in 1999:
p: 0.3918
V8 +0.8269
0% 8.2349
Sample size: 942
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Reactor-Operations

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 676 0.00 0.00 0
>0-1 725 259.64 0.36 50
>1-2 222 316.14 1.42 48
>2-5 185 579.52 3.13 37
>5-20 120 1059.98 8.83 15
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 1928 2215.28 1.15 30
Five year period 1995-1999
0 432 0.00 0.00 0
>0-5 1056 1537.46 1.46 41
>5-25 700 7785.39 11.12 40
>25-100 106 4101.12 38.69 14
>100 0 0.00 0.00 0
Total 2294 13423.97 5.85 32
Hybrid lognormal parameters for positive doses in 1999:
p: 0.1189
V8 -2.3931
0% 3.5656
Sample size: 1252
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Reactor-Scientific/Professional

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose

Year 1999
0 1153 0.00 0.00 0
>0-1 223 74.10 0.33 20
>1-2 47 70.08 1.49 15
>2-5 70 222.04 3.17 14
>5-20 59 477.65 8.10 10
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 1552 843.87 0.54 12

Five year period 1995-1999

0 1979 0.00 0.00 0
>0-5 721 740.97 1.03 19
>5-25 254 2711.44 10.67 13
>25-100 56 2119.82 37.85 11
>100 0 0.00 0.00 0
Total 3010 5572.23 1.85 13

Hybrid lognormal parameters for positive doses in 1999:

p: 0.1736
J: -1.7617
0% 4.7667

Sample size: 399
(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Reactor-Training

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 68 0.00 0.00 0
>0-1 11 2.83 0.26 28
>1-2 5 6.21 1.24 36
>2-5 2 8.04 4.02 14
>5-20 7 60.46 8.64 8
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 93 77.54 0.83 12
Five year period 1995-1999
0 109 0.00 0.00 0
>0-5 36 25.27 0.70 26
>5-25 9 103.08 11.45 12
>25-100 1 49.36 49.36 12
>100 0 0.00 0.00 0
Total 155 177.71 1.15 14
Hybrid lognormal parameters for positive doses in 1999:
p: 0.1798
J: -1.2844
0% 6.4089
Sample size: 25
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Reactor-Visitor

Dose Interval Number of Collective Average % Tritium
(mSv) Workers Dose Dose
Year 1999
0 2357 0.00 0.00 0
>0-1 110 31.81 0.29 26
>1-2 45 68.32 1.52 11
>2-5 67 221.08 3.30 10
>5-20 87 728.63 8.38 9
>20-50 1 21.88 21.88 8
>50 0 0.00 0.00 0
Total 2667 1071.72 0.40 10
Five year period 1995-1999
0 2494 0.00 0.00 0
>0-5 366 490.28 1.34 10
>5-25 298 3716.68 12.47 5
>25-100 12 400.10 33.34 10
>100 0 0.00 0.00 0
Total 3170 4607.06 1.45 5

Lognormal parameters for positive doses in 1999:

p: 0.3234
V8 +0.2458
0% 8.0932

Sample size: 310

(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Mill Maintenance

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 9 0.00 0.00 0
>0-1 57 29.95 0.53 74
>1-2 35 49.75 1.42 68
>2-5 45 131.60 2.92 47
>5-20 1 5.20 5.20 21
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 147 216.50 1.47 55
Five year period 1995-1999
0 33 0.00 0.00 0
>0-5 162 255.25 1.58 67
>5-25 96 1028.55 10.71 44
>25-100 6 161.90 26.98 24
>100 0 0.00 0.00 0
Total 297 1445.70 4.87 46
Hybrid lognormal parameters for positive doses in 1999:
p: 0.9404
M +1.4617
0% 4.3655
Sample size: 138
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Mill Worker

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 21 0.00 0.00 0
>0-1 53 28.00 0.53 71
>1-2 37 56.95 1.54 48
>2-5 74 230.25 3.11 51
>5-20 4 22.40 5.60 58
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 189 337.60 1.79 53
Five year period 1995-1999
0 21 0.00 0.00 0
>0-5 202 278.50 1.38 52
>5-25 160 1793.05 11.21 44
>25-100 6 158.25 26.38 27
>100 0 0.00 0.00 0
Total 389 2229.80 5.73 44
Hybrid lognormal parameters for positive doses in 1999:
p: 1.1184
V8 +2.6868
0% 6.2310
Sample size: 168
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Nurse

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny

Year 1999
0 17 0.00 0.00 0
>0-1 5 1.05 0.21 71
>1-2 0 0.00 0.00 0
>2-5 0 0.00 0.00 0
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 22 1.05 0.05 71

Five year period 1995-1999

0 22 0.00 0.00 0
>0-5 9 4.60 0.51 83
>5-25 0 0.00 0.00 0
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 31 4.60 0.15 83

Lognormal parameters for positive doses in 1999:
L -1.6223

0’ 0.1388

Sample size: 5

(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Uranium Mine Office Staff

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 57 0.00 0.00 0
>0-1 108 28.75 0.27 53
>1-2 1 1.10 1.10 18
>2-5 0 0.00 0.00 0
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 166 29.85 0.18 52
Five year period 1995-1999
0 109 0.00 0.00 0
>0-5 215 179.60 0.84 66
>5-25 2 14.05 7.03 60
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 326 193.65 0.59 66
Lognormal parameters for positive doses in 1999:
L -1.5755
o 0.5783
Sample size: 109
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Uranium Mine Support Worker

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 57 0.00 0.00 0
>0-1 239 92.20 0.39 80
>1-2 71 103.90 1.46 73
>2-5 90 293.00 3.26 77
>5-20 9 53.55 5.95 54
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 466 542.65 1.16 74
Five year period 1995-1999
0 85 0.00 0.00 0
>0-5 536 680.12 1.27 74
>5-25 145 1631.25 11.25 56
>25-100 8 256.60 32.08 34
>100 0 0.00 0.00 0
Total 774 2567.97 3.32 58
Hybrid lognormal parameters for positive doses in 1999:
p: 0.2942
J: -1.2306
0% 2.7930
Sample size: 409
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Surface Maintenance

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 50 0.00 0.00 0
>0-1 144 46.05 0.32 72
>1-2 19 26.25 1.38 78
>2-5 6 16.10 2.68 70
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 219 88.40 0.40 73
Five year period 1995-1999
0 121 0.00 0.00 0
>0-5 396 498.05 1.26 65
>5-25 22 153.10 6.96 65
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 539 651.15 1.21 65
Lognormal parameters for positive doses in 1999:
L -1.2095
o 1.1806
Sample size: 169
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Uranium Mine Surface Miner

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 12 0.00 0.00 0
>0-1 38 16.75 0.44 21
>1-2 15 21.25 1.42 8
>2-5 9 23.65 2.63 6
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 74 61.65 0.83 11
Five year period 1995-1999
0 53 0.00 0.00 0
>0-5 234 271.50 1.16 39
>5-25 58 493.85 8.51 24
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 345 765.35 2.22 29
Hybrid lognormal parameters for positive doses in 1999:
p: 0.5643
V8 -0.4535
o 2.1710
Sample size: 62
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Surface Personnel

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny

Year 1999
0 57 0.00 0.00 0
>0-1 103 34.90 0.34 62
>1-2 14 18.75 1.34 66
>2-5 3 8.70 2.90 49
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 177 62.35 0.35 62

Five year period 1995-1999

0 79 0.00 0.00 0
>0-5 185 153.35 0.83 65
>5-25 5 45.45 9.09 58
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 269 198.80 0.74 63

Lognormal parameters for positive doses in 1999:
L -1.1306

o 1.0068

Sample size: 120

(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Surface Support Workers

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny

Year 1999
0 75 0.00 0.00 0
>0-1 141 45.20 0.32 38
>1-2 8 10.80 1.35 55
>2-5 5 12.10 2.42 53
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 229 68.10 0.30 44

Five year period 1995-1999

0 286 0.00 0.00 0
>0-5 444 486.80 1.10 53
>5-25 29 255.60 8.81 42
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 759 742.40 0.98 49

Lognormal parameters for positive doses in 1999:
L -1.2752

o 0.9196

Sample size: 154

(See Appendix for explanation)

Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)

Uranium Mine Underground Maintenance

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 19 0.00 0.00 0
>0-1 126 48.05 0.38 71
>1-2 33 46.00 1.39 69
>2-5 23 73.00 3.17 91
>5-20 3 16.85 5.62 84
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 204 183.90 0.90 79
Five year period 1995-1999
0 35 0.00 0.00 0
>0-5 253 363.55 1.44 68
>5-25 79 773.80 9.79 56
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 367 1137.35 3.10 59
Hybrid lognormal parameters for positive doses in 1999:
p: 0.2093
V8 -2.0459
0% 2.1668
Sample size: 185
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Underground Miner

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 14 0.00 0.00 0
>0-1 94 40.20 0.43 87
>1-2 72 108.35 1.50 77
>2-5 105 366.00 3.49 60
>5-20 56 371.30 6.63 59
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 341 885.85 2.60 63
Five year period 1995-1999
0 32 0.00 0.00 0
>0-5 454 747.30 1.65 63
>5-25 382 5112.80 13.38 51
>25-100 103 3840.05 37.28 38
>100 0 0.00 0.00 0
Total 971 9700.15 9.99 47
Hybrid lognormal parameters for positive doses in 1999:
p: 0.4957
V8 +1.1000
0% 5.2300
Sample size: 327
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
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Table 4 (Cont'd)
Uranium Mine Underground Personnel

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 39 0.00 0.00 0
>0-1 61 27.70 0.45 70
>1-2 29 44.95 1.55 79
>2-5 24 73.65 3.07 74
>5-20 2 10.90 5.45 19
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 155 157.20 1.01 71
Five year period 1995-1999
0 362 0.00 0.00 0
>0-5 373 450.80 1.21 55
>5-25 62 589.00 9.50 50
>25-100 3 102.95 34.32 61
>100 0 0.00 0.00 0
Total 800 1142.75 1.43 53
Lognormal parameters for positive doses in 1999:
p: 0.4784
V8 -0.2927
0% 2.7875
Sample size: 116
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
2 —
;;) 1.66 157
£1.5
(]
8
a 1.01
3 =2 081 084 088
£ 0.64 0.68
$0.5-
2
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
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Table 4 (Cont'd)

Uranium Mine Visitor

Dose Interval Number of Collective Average % Radon
(mSv) Workers Dose Dose Progeny
Year 1999
0 88 0.00 0.00 0
>0-1 151 26.00 0.17 89
>1-2 0 0.00 0.00 0
>2-5 0 0.00 0.00 0
>5-20 0 0.00 0.00 0
>20-50 0 0.00 0.00 0
>50 0 0.00 0.00 0
Total 239 26.00 0.11 89
Five year period 1995-1999
0 372 0.00 0.00 0
>0-5 491 180.95 0.37 53
>5-25 2 11.05 5.53 28
>25-100 0 0.00 0.00 0
>100 0 0.00 0.00 0
Total 865 192.00 0.22 51
Lognormal parameters for positive doses in 1999:
L -2.2032
o 0.7807
Sample size: 151
(See Appendix for explanation)
Histogram of average annual doses over ten year period 1990-1999
0.8 — 0.77
= 0.65
2]
£ 0.6
e 0.51
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T 0.4
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Appendix

The lognormal and hybrid lognormal distributions

The appendix explains how the data can
be fitted to a statistical distribution, so that: (1) the
sample of doses can be described by 3 or
4 quantities (the parameters of the distribution and
sample size); and, (2) from these quantities, any
dose statistic can be estimated, including any
statistic not listed in this report, such as the 9-th
decile.

Statistical distributions, such as the
lognormal or hybrid lognormal distribution, are
defined by a probability density function, containing
a variable x, which in our case represents the
occupational dose. This function is interpreted as
follows:

The probability that a dose value lies
between a and b equals

b
[f(x)dx
a

where f represents the probability density function.

Besides the variable (occupational dose)
the probability density function contains a number of
parameters, which determine the shape of the
function. Only when the parameters have been
specified is the statistical model for the occupational
dose defined. Parameters are adjusted to fit the
data.

The lognormal probability density function f
is given by:

f(x: 1,0%)=(1/X)(2 m 9™ exp(-In(X)-W)%2 ¢?)

The hybrid lognormal probability density
function f is given by:

f(x: p ,W,0%)=
(p+1/X)(2 11 69 exp(-In(px)+px-l)%/2 6%

In these functions, the quantities 1 and ¢?
are parameters of the distribution. The hybrid
lognormal distribution contains an extra parameter
p. This distribution was introduced by Kumazawa®
et al, for the purpose of describing a workforce that
makes a sustained effort to stay below a regulatory
limit. This distribution often gives a better fit than

the lognormal distribution for certain high dose
occupations, such as nuclear medicine workers. It
is similar to a lognormal distribution for low doses
and to a normal distribution for high doses.

If the parameters for the probability density
function f are known, one can estimate any dose
statistic. For example, the mean dose is estimated
as

}oxf(x)dx
0

(since the dose values x are between 0 and infinity).
The variance of the dose is estimated as:

)

[(x-mean)?f(x)dx
0

and the standard deviation as the square root
thereof.

The probability that a dose exceeds, for
example, 50 mSy, is estimated as:

cFf(x)dx
50

The 95-th percentile is estimated as that
dose value v for which:

{f(x)dx = 95/100 .
v

The fraction of the collective dose due to

doses exceeding 15 mSv is estimated as:

}oxf(x)dx
15

}oxf(x)dx
0
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The parameters are determined from the
actual dose data. They are chosen to give the best
“fit” with the sample of observed data, for which
purpose there exists a variety of methods. The
parameters in Table 4 have been estimated with the
Maximum Likelihood method. With this method,
dose statistics can be estimated with the formulas
given above, with the tabulated parameter values
substituted for (p,) 4, and o2

Software is available from the authors for
the purpose of estimating occupational dose
statistics and their confidence intervals. Since the
lognormal and hybrid lognormal distribution do not
apply to zero doses, as evident from the formulas of
their probability density functions, the software will
determine parameters based on positive doses
only. Estimates for the total of all doses can be
derived if the numbers of zero and positive doses in
the sample are taken into account. For example,
consider a sample in which half the doses are zero.
If the parametric estimate is 2 mSv for the mean of
the positive doses, then the estimate of the mean of
all doses is 1 mSv. Or, if a parametric estimate for
the 95-th percentile of all doses is needed, it is
calculated as the estimate of the 90-th percentile for
the positive doses.

73



	Abstract
	Table of Contents
	Introduction
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Appendix

