Spreadsheet Formulas for the Wilcoxon Rank Sum Test and Power Calculation
Wilcoxon Rank Sum Test, per NUREG-1508

* This spreadsheet s originally designed to work with a set of twenty measurements,
10 from the survey unit (S) and 10 from the background reference area (R).

If a different number of measurements have been performed, it is necessary to
modify the spreadsheet to account for the change in the number of measurements.

#ofR: 32 n
#of St 2 m
Avg Rank R: 4
Avg Rank S 15

For m or n greater than 20, the critical value (k) can be calculated for Scenario B from

m(n+m+1) nm(n+m+1)
2 12

2z = 97.5% percentile of standard normal distribution = 1.960

892,

Since the sum of survey unit ranks is less than the critical value, the null hypothesis
that the difference between the survey unit median and the background median is less
than the LBGR (i.e., the survey unit is indistinguishable from background) is accepted
and the survey unit passes. Scenario B

LBGR 2.6 (For this calculation, LBGR = 3w for Building 2078 Background)
(Reference Dataset - Building 2078 Alpha Hand-held)
DATA AREA ADJUSTED _ RANKS SURVEY AREA
DATA RANKS

2 R 2 a7 0| Count
0 R 0 29 0| sD
3 R 3 54 0| Median
2 R 2 47 0|
2 R 2 47 0| Count
5 R 5 58 0| sD
1 R 1 39 0| Median
2 R 2 47 0|
1 R 1 39 0|
0 R 0 29 0|
2 R 2 47 0| Critical Value
3 R 3 54 0|
3 R 3 54 0|
3 R 3 54 0| Bkgd Median plus LBGR
4 R 4 57 0|
2 R 2 47 0|
1 R 1 39 0|
1 R 1 39 0|
0 R 0 29 0|
0 R 0 29 0|
1 R 1 39 0|
1 R 1 39 0|
3 R 3 54 0|
2 R 2 47 0|
! R 1 39 0|
0 R 0 29 0|
0 R 0 29 0|
0 R 0 29 0|
0 R 0 29 0|
1 R 1 39 0|
1 R 1 39 0|
0 R 0 29 0|
2 s 06 21 21
1 s 16 135 13.5)
2 s 06 21 21
0 s 26 5 5|
0 s 26 5 5
5 s 24 51 51
1 s 16 135 13.5)
0 s 26 5 5|
1 s 16 135 13.5)
1 s 16 135 13.5)
0 s 26 5 5
1 s 16 135 13.5)
3 s 04 34 34
2 s 06 21 21
0 s 26 5 5
1 s 16 135 13.5)
2 s 06 21 21
2 s 06 21 21
0 s 26 5 5
2 s 06 21 21
1 s 16 135 13.5)
1 s 16 135 13.5)
2 s 06 21 21
0 s 26 5 5|
0 s 26 5 5
0 s 26 5 5

[ Sum = 711 385

Survey Unit Stats
26m
1.19

1.0
Reference Stats
32n
1.32
1.0

892.4

612RO Alpha HH

Retrospective Power Curve Calculatior
From Example in Section 10.5 of NUREG-1505

c
Measuremen' (C-LBGR)SD  Roundec p1

3 1502 -1.600 0.12895
1 -1.213 -1.200 0.198072
15 0.834 0800 0262259
2 -0.455 -0.500 0.361837
25 0,076 0100 0471814
3 0.303 0.300 0.583998
35 0.682 0700 0.689691
36 0.758 0.800 0.714196
4 1.061 1100 0781662
45 1.440 1.400 0.821015
5 1.819 1800 0885334
55 2198 2200 0.931218
6 2577 2,600 0.96145
6.5 2.956 3.000 0.979848
7 3335 3300 0988174
75 3.714 3.700 0.993336
8 4.003 4100 0.997661
8.5 4.472 4.500 0.997661
9 4851 4900 0.997661
95 5.229 5.200 0.999796
10 5.608 5600 099979
10.5 5.987 6.000 0.999989
1 6.366 6400  0.999989
15 6.745 6.700 0.999989
12 7124 7400 0999989
125 7.503 7.500 0.999989
13 7.882 7900 0999989
135 8.261 8.300 0.999989
14 8.640 8600 0999989
145 9.019 9.000 0.999989
15 9398 9400  0.999989
15.5 9.777 9.800 0.999989
16 10.156 10200 0.999989
16.5 10.535 10.500 0.999989
17 10914 10900  0.999989
175 11.293 11.300 0.999989
18 11672 11700 0.999989
18.5 12.051 12.100 0.999989

p2

0.046501
0.085944

0.12892
0.206266
0.305606
0.421415
0.544073
0.574469
0.662216
0.716331
0.810016
0.881527
0.931365
0.963118
0.977981

0.98741
0.995497
0.995497
0.995497
0.999599
0.999599
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
0.999978
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p1 and p2 pull data from Table 10-3 shee

E(Wmw) Var(Wmw) SD(Wmw)

107.2864
164.7959
218.1995
301.0484
392.5492
485.8863
573.8229
594.2111
650.3428
683.0845
736.5979
7747734
799.9264
815.2335
822.1608
826.4556

830.054

830.054

830.054
831.8303
831.8303
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908
831.9908

1584.707
2463.992
3163174

3953.09
4350.577
4213768
3592.557

3384.33
2698.923
2232.149
1392.352
770.1435
379.2237
166.9822
84.26071
40.13157
10.40439
10.40439
10.40439
0.517056
0.517056
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146
0.009146

39.80838
4963861
56.2421
62.8736
65.9589
64.91354
59.93794
58.175
51.95116
47.24563
37.31424
27.75146
19.47367
12.92216
9.179363
6.334948
3.225583
3.225583
3.225583
0.719066
0.719066
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634
0.095634

10.89147
7.576006
5.736962
3814159
2.248507
0.846849
054998
0.91711
210745
-3.01036
-5.24571
-8.42893
-13.3035
-21.2329
-30.6451
-45.0828
-89.6569
-89.6569
-89.6569
-404.653
-404.653
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24

of Survey Unit Failing)

120

H
:
g
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Alpha Measurement (cpm)

Based on the number of measurements and the observed standard deviation, a survey unit with a
median measurement equal to the background median plus the LBGR (3.6) will have a 0.82
probability that the survey unit will correctly fail (i.e., the null hypothesis that the difference between
the survey unit median and the background median is less than the LBGR [i.e., the survey unit is
indistinguishable from background] is rejected)




Spreadsheet Formulas for the Wilcoxon Rank Sum Test and Power Calculation
5

Wilcoxon Rank Sum Test, per NURE

LBGR 327.7 (For this calculation, LBGR = 3w for Building 2078 Background)
(Reference Dataset - Building 2078 Beta Hand-held)
DATA AREA ADJUSTED RANKS SURVEY AREA
DATA RANKS
192 R 192 51 0f
172 R 172 45 of
170 R 170 435 0f
182 R 182 49 of
173 R 173 46.5 0)
170 R 170 435 of
173 R 173 46.5 0)
163 R 163 42 of
160 R 160 405 0)
175 R 175 48 of
160 R 160 405 0)
153 R 153 38 of
156 R 156 39 0)
136 R 136 34 of
150 R 150 36.5 0)
150 R 150 36.5 of
141 R 141 35 of
291 R 291 53 of
12 R 112 29 of
110 R 110 28 of
128 R 128 31 of
134 R 134 325 of
119 R 119 30 of
99 R 99 27 of
186 R 186 50 0)
134 R 134 325 of
336 R 336 58 0)
320 R 320 55 of
326 R 326 56 0)
233 R 233 52 of
315 R 315 54 0f
327 R 327 57 of
152 s -175.7 24 24|
141 s -186.7 20 20|
108 S -219.7 10 10}
17 s -210.7 13 13}
146 S -181.7 21 21
148 S -179.7 225 22.5|
139 S -188.7 19 19|
148 S -179.7 225 22.5|
164 S -163.7 25 25
194 S -133.7 26 26|
138 S -189.7 18 18]
131 s -196.7 155 15.5]
13 s -214.7 15 11.5)
19 S -208.7 14 14]
131 S -196.7 15.5 15.5|
135 S -192.7 17 17}
90 S -237.7 6 6|
98 s -229.7 9 9f
70 s -257.7 1 1
78 s -249.7 3 3|
73 s -254.7 2 2|
82 s -245.7 4 4
13 s -214.7 15 11.5)
87 s -240.7 5 E
97 S -230.7 8 8
92 S -235.7 7 7]
[ Sum = 711 351

* This spreadsheet s originally designed to work with a set of twenty measurements,
10 from the survey unit (S) and 10 from the background reference area (R).

If a different number of measurements have been performed, it is necessary to

modify the spreadsheet to account for the change in the number of measurements.

#ofR: 32 n
#of St 2 m
Avg Rank R: 43
Avg Rank S 14

For m or n greater than 20, the critical value (k) can be calculated for Scenario B from

m(n+m+1) nm(n+m+1)
2 12

2z = 97.5% percentile of standard normal distribution = 1.960

892,

Since the sum of survey unit ranks is less than the critical value, the null hypothesis

that the difference between the survey unit median and the background median is less

than the LBGR (i.e., the survey unit is indistinguishable from background) is accepted

and the survey unit passes. Scenario B

Count

Median

Count

Median

Critical Value

Bkgd Median plus LBGR

Survey Unit Stats
26m
31.12
118.0
Reference Stats
320
70.50
1665

892.4

4942

Retrospective Power Curve Calculatior

From Example in Section 10.5 of NUREG-1505

c
Measuremen! (C-LBGR)/SD

50
75
100
125
150
175
200
225
250
275
295
315
335
355
375
395
415
435
455
475
494
515
535
555
575
595
615
635
655
675
695
720
745
770
795
820
845
870

-3.939

-3.584
-3.2296
-2.8750

Roundec
-3.900
-3.600
-3.200
-2.900
-2.500
-2.200
-1.800
-1.500
-1.100
-0.700
-0.500
-0.200
0.100
0.400
0.700
1.000
1.200
1.500
1.800
2.100
2.400
2.700
2.900
3.200
3.500
3.800
4.100
4.400
4.600
4.900
5.200
5.600
5.900
6.300
6.600
7.000
7.300
7.700

612RO Beta HH

p1

0.002339
0.002339
0.006664
0.016947

0.03855

0.03855
0.101546
0.144422
0.198072
0.310309
0.361837
0.443769
0.528186
0.611351
0.689691

0.76025
0.801928
0.838901
0.885334

0.92135
0.948062
0.967004
0.976143
0.985811
0.991895
0.993336
0.997661
0.997661
0.997661
0.997661
0.999796
0.999796
0.999796
0.999989
0.999989
0.999989
0.999989
0.999989

p1 and p2 pull data from Table 10-3 shee

p2

0.000174
0.000174
0.000738
0.00269
0.008465
0.008465
0.033114
0.054656
0.085944
0.164691
0.206266
0.27893
0.361978
0.451875
0.544073
0.633702
0.6898
0.741698
0.810016
0.865767
0.908982
0.940817
0.956616
0.973725
0.984758
0.98741
0.995497
0.995497
0.995497
0.995497
0.999599
0.999599
0.999599
0.999978
0.999978
0.999978
0.999978
0.999978
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E(Wmw) Var(Wmw) SD(Wmw)

1.946048
1.946048
5.544448

14.0999

32.0736

32,0736
84.48627
120.1591
164.7959
2581771
301.0484
369.2158
439.4508

508.644
573.8229

632.528
667.2041
697.9656
736.5979
766.5632
788.7876
804.5473

812.151
820.1948
825.2566
826.4556

830.054

830.054

830.054

830.054
831.8303
831.8303
831.8303
831.9908
831.9908
831.9908
831.9908
831.9908

10.35447
10.35447
40.13157
133.8087
379.2237
379.2237
1214.203
1790.016
2463.992
3592.557

3953.09
4298.763
4350.577
4097.682
3592.557
2933.288
2463.992
2006.562
1392.352
902.9986
548.1774
312.1024
207.1168
106.5692
5173197
40.13157
10.40439
10.40439
10.40439
10.40439
0.517056
0.517056
0.517056
0.009146
0.009146
0.009146
0.009146
0.009146

3.217836
3.217836
6.334948
11.56757
19.47367
19.47367
34.84542
42.30858
49.63861
59.93794

62.8736
65.56495

65.9589
64.01314
59.93794
54.15983
49.63861
44.79466
37.31424
30.04993
23.41319
17.66642
14.39155
10.32324
7.192494
6.334948
3.225583
3.225583
3.225583
3.225583
0.719066
0.719066
0.719066
0.095634
0.095634
0.095634
0.095634
0.095634

167.4766
167.4766
84.5017
45.53751
26.1268
26.1268
13.09704
9.943591
7.576006
4716232
3814159
26179
1537435
0503245
054998
-1.69258
-2.54531
-3.50728
-5.24571
751099
-10.5893
-14.926
-18.8508
-27.059
-39.541
-45.0828
-89.6569
-89.6569
-89.6569
-89.6569
-404.653
-404.653
-404.653
-3044.24
-3044.24
-3044.24
-3044.24
-3044.24

1.00

120

——612RO Beta HH Datal
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Based on the number of measurements and the observed standard deviation, a survey unit with a
median measurement equal to the background median plus the LBGR (494) will have a 1.0 probability
that the survey unit will correctly fail (i.e., the null hypothesis that the difference between the survey
unit median and the background median is less than the LBGR [i.e., the survey unit is
indistinguishable from background] is rejected)




Spreadsheet Formulas for the Wilcoxon Rank Sum Test and Power Calculation

Wilcoxon Rank Sum Test, per NUREG-1508

Count

Median

Count

Median

Critical Value

Bkgd Median plus LBGR

LBGR 3 (For this calculation, LBGR = 3w for Building 2078 Background)
(Reference Dataset - Building 2078 Alpha Floor Monitor,
DATA AREA ADJUSTED RANKS SURVEY AREA
DATA RANKS

5 R 5 19.5 0]
3 R 3 145 of
13 R 13 405 0)
6 R 6 22 of
8 R 8 295 0)
8 R 8 295 of
8 R 8 295 0)
6 R 6 22 of
4 R 4 175 of
7 R 7 255 of
R " 36 0)

R 12 385 of

R 10 33 0)

R 10 33 of

R 12 38.5 0)

R 7 255 of

R 2 12 of

R 3 145 of

R 1 10.5 0)

R 3 145 of

R 4 175 of

R 8 295 of

R 3 14.5 0f

R 7 255 of

13 R 13 405 0)
7 R 7 255 of
6 R 6 22 of
1 R 1 36 of
11 R " 36 0)
5 R 5 19.5 of
10 R 10 33 0)
2 s -1 4 4
3 S 0 75 7.5
3 s 0 75 7.5)
4 S 1 10.5 10.5f
3 s 0 75 7.5)
1 s 2 15 15§
1 s 2 15 1.5
2 s - 4 4f
2 s -1 4 4
3 S 0 7.5 7.5)
[ Sum = 861 55.5]

* This spreadsheet is originally designed to work with a set of twenty measurements,

10 from the survey unit (S) and 10 from the background reference area (R).

If a different number of measurements have been performed, it is necessary to

modify the spreadsheet to account for the change in the number of measurements.

#of R: 31 n

#of St 10 m
Avg Rank R:  25.98387097
Avg Rank S: 56

Form or n greater than 20, the critical value (k) can be calculated for Scenario B from

m(n+m+1)+Z nm(n+m+1)

2= 97.5% percentile of standard normal distribution = 1.960

274561

Since the sum of survey unit ranks is less than the critical value, the null hypothesis

that the difference between the survey unit median and the background median is less

than the LBGR (i.e., the survey unitis indistinguishable from background) is accepted

and the survey unit passes.Sconario B

Survey Unit Stats
10m
10
25
Reference Stats
31n
34
7

2746

Retrospective Power Curve Calculatior

From Example in Section 10.5 of NUREG-1505

Cc
Measuremen
05

(C-LBGR)'SD
0728
-0.583
-0.437
-0.291
-0.146
0.000
0.146
0.291
0437
0.583
0728
0.874
1.020
1.165
1.311
1.457
1,602
1.748
1.894
2.039
2185
2331
2476
2622
2768
2914
3.059
3.205
3.351
3.496
3,642
3.788
3933
4.079
4.225
4.370
4516
4.662

Rounded

612RO Alpha FM

p1

0.310309
0.335687
0.388649
0.416002
0.471814
05
0.528186
0.583998
0.611351
0.664313
0.689691
0.737741
0.76025
0.801928
0.821015
0.838901
0.855578
0.87105
0.898454
0.910445
0.931218
0.940103
0.955157
0.96145
0.971881
0.976143
0.983053
0.985811
0.990188
0.991895
0.993336
0.993336
0.993336
0.997661
0.997661
0.997661
0.997661
0.997661

p1 and p2 pull data from Table 10-3 shee

p2

0.164691
0.18476
0.229172
0.253419
0.305606
0.333333
0.361978
0421415
0.451875
0.513387
0.544073
0.604402
0.633702
0.6898
0.716331
0.741698
0.765812
0.788602
0.830022
0.848605
0.881527
0.895917
0.920777
0.931365
0.949208
0.956616
0.968795
0.973725
0.981636
0.984758
0.98741
0.98741
0.98741
0.995497
0.995497
0.995497
0.995497
0.995497
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E(Wmw) Var(Wmw) SD(Wmw)

96.19579
104.063
120.4812
128.9606
146.2623
155
163.7377
181.0394
189.5188
205.937
213.8042
228.6997
2356775
248.5977
2545147
260.0593
2652292
270.0255
278.5207
282.238
288.6776
291.4319
296.0987
298.0495
301.2831
302.6043
304.7464
305.6014
306.9583
307.4875
307.9342
307.9342
307.9342
309.2749
309.2749
309.2749
309.2749
309.2749

978.1084

1029.88
1115.049
1146.529
1183611
1188.329
1183.611
1146.529
1115.062
1029.893
978.1084
861.6476
799.2771
671.9043
608.9517

547.677
488.8361
433.0388
332.2388
287.8089
2112751
179.0601
125.9445
104.5185
7052722
57.35128
37.18052
29.68547
1852432
14.51996
11.29764
11.29764
11.29764
2.983217
2983217
2.983217
2983217
2983217

31.27472
32.09174
33.39234
33.86044
34.40365
34.47215
34.40365
33.86044
33.39254
32.09195
3127472
29.35384
28.27149
25.92112
24.67695

23.4025
2210964
20.80959
18.22742
16.96493
14.53531
13.38134

11.2225
10.22343
8.398049
7.573063
6.097583
5.448437
4.303989
3.810507
3.361197
3.361197
3.361197
1.727199
1.727199
1.727199
1.727199
1.727199

3.928582
3583418
2.952171
2.660937
2116019
1.858344
1.608069
1.122895
0.884697
0.408952
0.168088
-0.32836
-0.58774
-1.13948
-1.43671
-1.75187
-2.08814
-2.44908
-3.2621
-3.72397
-4.78947
-5.40834
-6.86456
-7.72621
-9.79061
-11.0316
-14.0523
-15.8835
-20.4223
-23.2059
-26.4409
-26.4409
-26.4409
-52.2313
-52.2313
-52.2313
-52.2313
-52.2313

——612RO Alpha Floor Monitor

_ Data
B
H 10,1.00
£
5 0s0
£
@
5 060
£ o040
[
fox
8

0.00

0 2 4 3 s 0 12 w6 B 20

Alpha Measurement (cpm)

Based on the number of measurements and the observed standard deviation, a survey unit with
median measurement equal to the background median plus the LBGR (10) will have a 1.0 probabilty
that the survey unit will correctly fail (i.e., the null hypothesis that the difference between the survey
unit median and the background median is less than the LBGR [L.e., the survey unit s
indistinguishable from background] is rejected).




Spreadsheet Formulas for the Wilcoxon Rank Sum Test and Power Calculation
Wilcoxon Rank Sum Test, per NUREG-1508

Count

Median

Count

Median

Critical Value

Bkgd Median plus LBGR

LBGR 686.9 (For this calculation, LBGR = 3w for Building 2078 Background)
(Reference Dataset - Building 2078 Beta Floor Monitor,
DATA AREA ADJUSTED RANKS SURVEY AREA
DATA RANKS

1209 R 1209 41 0f
1138 R 1138 39 0]
110 R 1110 35 0f
1131 R 1131 38 0]
1082 R 1082 29 0f
112 R 1112 36 0]
1097 R 1097 31.5 0f
1078 R 1078 28 0]
1069 R 1069 27 0f
1100 R 1100 34 0]
065 R 1065 26 ol
1098 R 1098 33 0]
1139 R 1139 40 0f
1126 R 1126 37 0]
0% R 1086 30 0|
1097 R 1097 315 0]
892 R 892 22 0f
945 R 945 25 0]
859 R 859 21 0f
903 R 903 24 0]
85 R 895 23 0|
858 R 858 20 0]
816 R 816 19 0f

2 R 722 17 0]
64 R 654 13 0|
716 R 716 16 0]
628 R 628 11 0f
712 R 712 15 0]
644 R 644 12 0]
694 R 694 14 0]
815 R 815 18 of
910 S 2231 95 9.5|
841 s 154.1 4 4
848 S 161.1 6 6
850 S 163.1 7 7
779 S 921 1 1
910 s 2231 95 95|
805 S 118.1 2 2]
834 s 1471 3 3]
872 S 185.1 8 8
846 S 159.1 5 5

[ Sum = 861 55|

* This spreadsheet is originally designed to work with a set of twenty measurements,
10 from the survey unit (S) and 10 from the background reference area (R).

If a different number of measurements have been performed, it is necessary to
modify the spreadsheet to account for the change in the number of measurements

#ofR; 31 n
#of St 10 m
Avg Rank R: 2
Avg Rank S: 55

Form or n greater than 20, the critical value (k) can be calculated for Scenario B from

m(n+m+1)+Z nm(n+m+1)

2= 97.5% percentile of standard normal distribution = 1.960

K= 274561

Since the sum of survey unit ranks is less than the critical value, the null hypothesis
that the difference between the survey unit median and the background median is less
than the LBGR (i.e., the survey unit is indistinguishable from background) is accepted
and the survey unit passes.Sconario B

Survey Unit Stats
10m

41.0

847

Reference Stats

31n

1822

1065

2746

1752

Retrospective Power Curve Calculatior

From Example in Section 10.5 of NUREG-1505

Measuremen
50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1752
1802
1852
1902

(C-LBGR)'SD
-3.495
-3.220
-2.946
-2.672
-2.397
-2.123
-1.849
-1.574
-1.300
-1.026
0751
-0.477
-0.202
0.072
0346
0.621
0895
1.169
1.444
1718
1992
2267
2541
2815
3.090
3.364
3639
3913
4.187
4.462
4736
5.010
5.285
5.559
5.844
6.119
6393
6.667

Rounded

612RO Beta FM

p1 and p2 pull data from Table 10-3 shee

p1 P2

0006664 0.000738
0006664 0.000738
0016947 0.00269
0016947  0.00269

0.03855 0.008465

0.03855 0.008465
0101546 0033114

0.12895 0.046501
0178985 0.074301
0218338 0.098892
0262259 012892
0361837 0.206266
0443769 0.27893
0528186 0.361978
0583998 0421415
0664313 0513387
0737741 0.604402
0801928 0.6898
0821015 0716331

0.87105 0.788602
0910445 0.848605
0940103 0.895917
0955157 0920777
0971881 0949208
0983053 0968795
0990188 0.981636
0993336 0.98741
0993336 0.98741
0997661 0995497
0.997661 0995497
0997661 0995497
0.999796 0999599
0999796 0999599
0.999796 0999599
0.999796 0.999599
0.999989 0.999978
0999989 0999978
0999989 0999978

Page 4

E(Wmw) Var(Wmw) SD(Wmw)

2.06584

2.06584

5.25357

5.25357

11.9505

11.9505
31.47926

39.9745
55.48535
67.68478
81.30029
112.1695
137.5684
163.7377
181.0394

205.937
2286997
248.5977
2545147
270.0255

282.238
291.4319
296.0987
301.2831
304.7464
306.9583
307.9342
307.9342
309.2749
309.2749
309.2749
309.9368
309.9368
309.9368
309.9368
309.9966
309.9966
309.9966

11.29764
11.29764
37.19385
37.19385
104.5185
104.5185
332.2388
433.0255
608.9517
735.6761
861.6476
1075.864
1169.567
1183.611
1146.529
1029.893
861.6476
671.9043
608.9517
433.0388
287.8089
179.0601
125.9445
70.52722
37.18052
18.52432
11.29764
11.29764
2983217
2.983217
2983217
0.155982
0.155982
0.155982
0.155982
0.003408
0.003408
0.003408

3.361197
3.361197
6.098676
6.098676
10.22343
10.22343
18.22742
20.80927
24.67695
27.12335
29.35384
32.80037
34.19894
34.40365
33.86044
32.09195
29.35384
25.92112
24.67695
20.80959
16.96493
13.38134

11.2225
8.398049
6.097583
4.303989
3.361197
3.361197
1.727199
1.727199
1.727199
0.394946
0.394946
0.394946
0.394946
0.058381
0.058381
0.058381

64.55893
64.55893
35.05802
35.05802
20.25843
20.25843
1029119
8.606099
6.628687
5581033
4693111
3.258854
2.382902
1.608069
1.122895
0.408952
-0.32836
-1.13948
-1.43671
-2.44908
-3.72397
-5.40834
-6.86456
-9.79061
-14.0523
-20.4223
-26.4409
-26.4409
-52.2313
-52.2313
-52.2313
-230.096
-230.096
-230.096
-230.096
-1557.62
-15657.62
-1557.62

——612R0 Beta Floor Monitor|

_ Data
2100
£ 1752, 1.00
£
S 080
£
@
3 060
£ 040
[
fox
4

000

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Beta Measurement (cpm)

Based on the number of measurements and the observed standard deviation, a survey unit with a
median measurement equal to the background median plus the LBGR (1752) will have a 1.0
probability that the survey unit will correctly fail (i.e., the null hypothesis that the difference between
the survey unit median and the background median is less than the LBGR [i.e., the survey unit is
indistinguishable from background] is rejected).




612R0O Alpha-Beta HH Quantile

Quantile Test

per Section 7 of NUREG-1505 From Table A.7 If k of the r largest ranks are from the survey unit, the null hypott
n (Survey) 26 r 7 (25,30) in Table A.7
m (Ref) 32 k 6
alpha/2 0.025 alpha 0.029
Alpha Hand-held Ranks Beta Hand-held Ranks
Sorted Ranks Location Sorted Ranks Location
5 S 1 S
5 S 2 S
5 S 3 S
5 S 4 S
5 S 5 S
5 S 6 S
5 S 7 S
5 S 8 S
5 S 9 S
135 S 10 S
13.5 S 11.5 S
135 S 11.5 S
13.5 S 13 S
135 S 14 S
13.5 S 15.5 S
135 S 15.5 S
13.5 S 17 S
21 S 18 S
21 S 19 S
21 S 20 S
21 S 21 S
21 S 22.5 S
21 S 22.5 S
21 S 24 S
29 R 25 S
29 R 26 S
29 R 27 R
29 R 28 R
29 R 29 R
29 R 30 R
29 R 31 R
29 R 325 R
29 R 325 R
34 S 34 R
39 R 35 R
39 R 36.5 R
39 R 36.5 R
39 R 38 R
39 R 39 R
39 R 40.5 R
39 R 40.5 R
39 R 42 R
39 R 43.5 R
47 R 435 R
47 R 45 R
47 R 46.5 R
47 R 46.5 R
47 R 48 R
47 R 49 R
47 R 50 R
51 S 51 R
54 R 52 R
54 R 53 R
54 R 54 R
54 R 55 R
54 R 56 R
57 R 57 R

Page 5



612R0O Alpha-Beta HH Quantile

| 58 R | 58 R |
0 of top 7 from S 0 of top 7 from S
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612R0O Alpha-Beta HH Quantile

1esis is rejected.
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612R0O Alpha-Beta FM Quantile

Quantile Test

per Section 7 of NUREG-1505 From Table A.7 If k of the r largest ranks are from the survey unit, the null hypott
n (Survey) 10 r 6 (10,30) in Table A.7
m (Ref) 31 k 4
alpha/2 0.025 alpha 0.026
Alpha FM Ranks Beta FM Ranks
Sorted Ranks Location Sorted Ranks Location
1.5 S 1 S
1.5 S 2 S
3 S 3 S
6 R 4 S
6 S 5 S
6 S 6 S
6 S 7 S
6 S 8 S
10 R 9 S
10 S 10 S
10 S 11 R
14 R 12 R
14 R 13 R
14 R 14 R
14 R 15 R
14 S 16 R
17.5 R 17 R
17.5 R 18 R
19.5 R 19 R
19.5 R 20 R
22 R 21 R
22 R 22 R
22 R 23 R
255 R 24 R
255 R 25 R
255 R 26 R
255 R 27 R
29.5 R 28 R
29.5 R 29 R
29.5 R 30 R
29.5 R 315 R
33 R 315 R
33 R 33 R
33 R 34 R
738 TR 35 R
36 R 36 R
36 R 37 R
38.5 R 38 R
38.5 R 39 R
40.5 R 40 R
40.5 R 41 R
0 of top 6 from S 0 of top 6 from S

If the r-th largest measurement is among a group of tied (equal-in-value) measurements, increase r to include the tied measurements.
Also increase k by the same amount (EPA 230-R-94-004).

r=7

k=5
0 of top 7 from S
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612R0O Alpha-Beta FM Quantile

1esis is rejected.
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Reproduction of Table 10-3 from NUREG-1505

[CIBGR)SD T P2
6.0 0.00001 0
-5.0 0.000204 0.00001
4.0 0.002339 0.000174
35 0.006664 0.000738
3.0 0.016947 0.00269
25 0.03855 0.008465
20 0.07865 0.023066
1.9 0.089555 0.027714
18 0.101546 0.033114
A7 0.114666 0.039348
16 0.12895 0.046501
15 0.144422 0.054656
14 0.161099 0.063897
13 0.178985 0.074301
12 0.198072 0.085944
1.1 0.218338 0.098892
1.0 0.23975 0.113202
0.9 0.262259 0.12892
08 0.285804 0.146077
0.7 0.310309 0.164691
06 0.335687 0.18476
05 0.361837 0.206266
04 0.388649 0.229172
0.3 0.416002 0.253419
02 0.443769 0.27893
0.1 0.471814 0.305606
0.0 05  0.333333
0.1 0.528186 0.361978
0.2 0.556231 0.391392
0.3 0.583998 0.421415
0.4 0.611351 0.451875
0.5 0.638163 0.482593
0.6 0.664313 0.513387
0.7 0.689691 0.544073
0.8 0.714196 0.574469
0.9 0.737741 0.604402
1.0 0.76025 0.633702
1.1 0.781662 0.662216
12 0.801928  0.6898
13 0.821015 0.716331
14 0.838901 0.741698
15 0.855578 0.765812
16 0.87105 0.788602
17 0.885334 0.810016
18 0.898454 0.830022
1.9 0.910445 0.848605
2.0 0.92135 0.865767
2.1 0.931218 0.881527
2.2 0.940103 0.895917
2.3 0.948062 0.908982
24 0.955157 0.920777
2.5 0.96145 0.931365
2.6 0.967004 0.940817
2.7 0.971881 0.949208
2.8 0.976143 0.956616
2.9 0.979848 0.963118
3.0 0.983053 0.968795
3.1 0.985811 0.973725
3.2 0.988174 0.977981
3.3 0.990188 0.981636
3.4 0.991895 0.984758
3.5 0.993336 0.98741
4.0 0.997661 0.995497
5.0 0.999796 0.999599
6.0 0.999989 0.999978





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


