
Date Building Measurement
Alpha 
Direct

Beta 
Direct

Units Instrument Instrument S/N

6/14/1999 2078 27 6 628 cpm Floor monitor 138669
6/14/1999 2078 29 11 644 cpm Floor monitor 138669
6/14/1999 2078 25 13 654 cpm Floor monitor 138669
6/14/1999 2078 30 5 694 cpm Floor monitor 138669
6/14/1999 2078 28 11 712 cpm Floor monitor 138669
6/14/1999 2078 26 7 716 cpm Floor monitor 138669
6/14/1999 2078 24 7 722 cpm Floor monitor 138669
6/14/1999 2078 31 10 815 cpm Floor monitor 138669
6/14/1999 2078 23 3 816 cpm Floor monitor 138669
6/14/1999 2078 22 8 858 cpm Floor monitor 138669
6/14/1999 2078 19 1 859 cpm Floor monitor 138669
6/14/1999 2078 17 2 892 cpm Floor monitor 138669
6/14/1999 2078 21 4 895 cpm Floor monitor 138669
6/14/1999 2078 20 3 903 cpm Floor monitor 138669
6/14/1999 2078 18 3 945 cpm Floor monitor 138669
6/14/1999 2078 11 11 1065 cpm Floor monitor 138669
6/14/1999 2078 9 4 1069 cpm Floor monitor 138669
6/14/1999 2078 8 6 1078 cpm Floor monitor 138669
6/14/1999 2078 5 8 1082 cpm Floor monitor 138669
6/14/1999 2078 15 12 1086 cpm Floor monitor 138669
6/14/1999 2078 7 8 1097 cpm Floor monitor 138669
6/14/1999 2078 16 7 1097 cpm Floor monitor 138669
6/14/1999 2078 12 12 1098 cpm Floor monitor 138669
6/14/1999 2078 10 7 1100 cpm Floor monitor 138669
6/14/1999 2078 3 13 1110 cpm Floor monitor 138669
6/14/1999 2078 6 8 1112 cpm Floor monitor 138669
6/14/1999 2078 14 10 1126 cpm Floor monitor 138669
6/14/1999 2078 4 6 1131 cpm Floor monitor 138669
6/14/1999 2078 2 3 1138 cpm Floor monitor 138669

Seneca Army Depot Activity
Building 2078

Alpha/Beta Floor Monitor Gas Proportional Background Measurements
Table 2.B.5
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Date Building Measurement
Alpha 
Direct

Beta 
Direct

Units Instrument Instrument S/N

Seneca Army Depot Activity
Building 2078

Alpha/Beta Floor Monitor Gas Proportional Background Measurements
Table 2.B.5

6/14/1999 2078 13 10 1139 cpm Floor monitor 138669
6/14/1999 2078 1 5 1209 cpm Floor monitor 138669

Summary Stats: Alpha Beta
Average 7.2 951
Std Dev 3.4 182
Median 7.0 1065
Minimum 1 628
Maximum 13 1209
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Kruskal-Wallis Test, per NUREG-1505 Section 13
Ordered Data Rank Adj Rank High Low

1 1 1 1
2 2 2 2
3 3 4.5 4.5
3 4 4.5 4.5
3 5 4.5 4.5
3 6 4.5 4.5
4 7 7.5 7.5
4 8 7.5 7.5
5 9 9.5 9.5
5 10 9.5 9.5
6 11 12 12
6 12 12 12
6 13 12 12
7 14 15.5 15.5
7 15 15.5 15.5
7 16 15.5 15.5
7 17 15.5 15.5
8 18 19.5 19.5
8 19 19.5 19.5
8 20 19.5 19.5
8 21 19.5 19.5

10 22 23 23
10 23 23 23
10 24 23 23
11 25 26 26
11 26 26 26
11 27 26 26
12 28 28.5 28.5
12 29 28.5 28.5
13 30 30.5 30.5
13 31 30.5 30.5

Total
Sum of Ranks 294.5 201.5 496

Count 16 15 31
Avg. Rank 18.40625 13.43333

K
K 0.01209677 5420.641 2706.817 98.31602 2.316016

k = number of datasets k-1 1
Kc 1.6 @ α = 0.2

K>Kc



Lower Boundary of Gray Region Calculation,  per NUREG-1505 Section 13

Data Groups High Low High Low
5 2 25 4
3 3 9 9

13 1 169 1
6 3 36 9
8 4 64 16
8 8 64 64
8 3 64 9
6 7 36 49
4 13 16 169
7 7 49 49

11 6 121 36
12 11 144 121
10 11 100 121
10 5 100 25
12 10 144 100
7 49

sum 130 94 1190 782
Average 8.125 6.266667
Std Dev 2.9860788 3.712271
Avg Sqd 66.015625 39.27111
count 16 15
count Sqd 256 225 8.258064516 7.258065 15.51613

1972 sum of squares of all measurements (A)
50176 square of sum of all measurements (B)

1645.316667 sum of squares of averages weighted by number of measurements (C )
31 N

2 k
15.5 no

Measurements (cpm) Measurements Squared



11.26494253 Sw 2

26.73602151 Sb 2 Calculation done per Section 13 of NUREG-1505

0.999173851 w2

1.0 w
3.0 LBGR = 3w, per NUREG-1505 

Other LBGR possibilities
7.2 Mean all bkgd data
3 Std Dev all bkgd data

13 Mean + 2*SD
13 95% Percentile All Data
13 Maximum Background Measurement



Kruskal-Wallis Test, per NUREG-1505 Section 13
Ordered Data Rank Adj Rank High Low

628 1 1 1
644 2 2 2
654 3 3 3
694 4 4 4
712 5 5 5
716 6 6 6
722 7 7 7
815 8 8 8
816 9 9 9
858 10 10 10
859 11 11 11
892 12 12 12
895 13 13 13
903 14 14 14
945 15 15 15

1065 16 16 16
1069 17 17 17
1078 18 18 18
1082 19 19 19
1086 20 20 20
1097 21 21.5 21.5
1097 22 21.5 21.5
1098 23 23 23
1100 24 24 24
1110 25 25 25
1112 26 26 26
1126 27 27 27
1131 28 28 28
1138 29 29 29
1139 30 30 30
1209 31 31 31

Total
Sum of Ranks 376 120 496

Count 16 15 31
Avg. Rank 23.5 8

K
K 0.01209677 8836 960 118.5 22.5

k = number of datasets k-1 1
Kc 3.8 @ α = 0.05

K>Kc



Lower Boundary of Gray Region Calculation,  per NUREG-1505 Section 13

Data Groups High Low High Low
1209 892 1461681 795664
1138 945 1295044 893025
1110 859 1232100 737881
1131 903 1279161 815409
1082 895 1170724 801025
1112 858 1236544 736164
1097 816 1203409 665856
1078 722 1162084 521284
1069 654 1142761 427716
1100 716 1210000 512656
1065 628 1134225 394384
1098 712 1205604 506944
1139 644 1297321 414736
1126 694 1267876 481636
1086 815 1179396 664225
1097 1203409

sum 17737 11753 19681339 9368605
Average 1108.5625 783.5333
Std Dev 35.370362 106.8168
Avg Sqd 1228910.8 613924.5
count 16 15
count Sqd 256 225 8.258064516 7.258065 15.51613

29049944 sum of squares of all measurements (A)
869660100 square of sum of all measurements (B)

28871440.33 sum of squares of averages weighted by number of measurements (C )
31 N

2 k
15.5 no

Measurements (cpm) Measurements Squared



6155.298994 Sw 2

817888.7163 Sb 2 Calculation done per Section 13 of NUREG-1505

52424.44987 w2

229.0 w
686.9 LBGR = 3w, per NUREG-1505 

Other LBGR possibilities
951.3 Mean all bkgd data

35 Std Dev all bkgd data
1022 Mean + 2*SD
1139 95% Percentile All Data
1209 Maximum Background Measurement



Date Building Measurement
Alpha 
Direct

Beta 
Direct

Units Instrument Instrument S/N

6/14/1999 2078 24 2 99 cpm Hand-held 138247
6/14/1999 2078 20 0 110 cpm Hand-held 138247
6/14/1999 2078 19 0 112 cpm Hand-held 138247
6/14/1999 2078 23 3 119 cpm Hand-held 138247
6/14/1999 2078 21 1 128 cpm Hand-held 138247
6/14/1999 2078 22 1 134 cpm Hand-held 138247
6/14/1999 2078 26 0 134 cpm Hand-held 138247
6/14/1999 2078 14 3 136 cpm Hand-held 138247
6/14/1999 2078 17 1 141 cpm Hand-held 138247
6/14/1999 2078 15 4 150 cpm Hand-held 138247
6/14/1999 2078 16 2 150 cpm Hand-held 138247
6/14/1999 2078 12 3 153 cpm Hand-held 138247
6/14/1999 2078 13 3 156 cpm Hand-held 138247
6/14/1999 2078 9 1 160 cpm Hand-held 138247
6/14/1999 2078 11 2 160 cpm Hand-held 138247
6/14/1999 2078 8 2 163 cpm Hand-held 138247
6/14/1999 2078 3 3 170 cpm Hand-held 138247
6/14/1999 2078 6 5 170 cpm Hand-held 138247
6/14/1999 2078 2 0 172 cpm Hand-held 138247
6/14/1999 2078 5 2 173 cpm Hand-held 138247
6/14/1999 2078 7 1 173 cpm Hand-held 138247
6/14/1999 2078 10 0 175 cpm Hand-held 138247
6/14/1999 2078 4 2 182 cpm Hand-held 138247
6/14/1999 2078 25 1 186 cpm Hand-held 138247
6/14/1999 2078 1 2 192 cpm Hand-held 138247
6/14/1999 2078 30 1 233 cpm Hand-held 138247
6/14/1999 2078 18 1 291 cpm Hand-held 138247
6/14/1999 2078 31 1 315 cpm Hand-held 138247
6/14/1999 2078 28 0 320 cpm Hand-held 138247

Seneca Army Depot Activity
Building 2078

Table 2.B.6
Alpha/Beta Hand-Held Gas Proportional Background Measurements

Hand-Held Original Data Page 9 of 17



Date Building Measurement
Alpha 
Direct

Beta 
Direct

Units Instrument Instrument S/N

Seneca Army Depot Activity
Building 2078

Table 2.B.6
Alpha/Beta Hand-Held Gas Proportional Background Measurements

6/14/1999 2078 29 0 326 cpm Hand-held 138247
6/14/1999 2078 32 0 327 cpm Hand-held 138247
6/14/1999 2078 27 0 336 cpm Hand-held 138247

Summary Stats: Alpha Beta
Average 1.5 185.8
Std Dev 1.3 70.5
Median 1 166.5
Minimum 0 99
Maximum 5 336

Hand-Held Original Data Page 10 of 17



Kruskal-Wallis Test, per NUREG-1505 Section 13
Ordered Data Rank Adj Rank High Low

0 1 5 5
0 2 5 5
0 3 5 5
0 4 5 5
0 5 5 5
0 6 5 5
0 7 5 5
0 8 5 5
0 9 5 5
1 10 14 14
1 11 14 14
1 12 14 14
1 13 14 14
1 14 14 14
1 15 14 14
1 16 14 14
1 17 14 14
1 18 14 14
2 19 22 22
2 20 22 22
2 21 22 22
2 22 22 22
2 23 22 22
2 24 22 22
2 25 22 22
3 26 28 28
3 27 28 28
3 28 28 28
3 29 28 28
3 30 28 28
4 31 31 31
5 32 32 32

Total
Sum of Ranks 62 466 528

Count 7 25 32
Avg. Rank 8.85714286 18.64

K
K 0.01136364 549.1429 8686.24 104.9475 5.9

k = number of datasets k-1 1
Kc 3.8 @ α = 0.05

K>Kc



Lower Boundary of Gray Region Calculation,  per NUREG-1505 Section 13

Data Groups High Low High Low
1 2 1 4
1 0 1 0
1 0 1 0
0 3 0 9
0 1 0 1
0 1 0 1
0 0 0 0

3 9
1 1
4 16
2 4
3 9
3 9
1 1
2 4
2 4
3 9
5 25
0 0
2 4
1 1
0 0
2 4
1 1
2 4

sum 3 44 3 120
Average 0.4285714 1.76
Std Dev 0.5345225 1.331666
Avg Sqd 0.1836735 3.0976
count 7 25
count Sqd 49 625 1.53125 19.53125 21.0625

Measurements (cpm) Measurements Squared



123 sum of squares of all measurements (A)
2209 square of sum of all measurements (B)

78.72571429 sum of squares of averages weighted by number of measurements (C )
32 N

2 k
10.9 no

1.475809524 Sw 2

9.694464286 Sb 2 Calculation done per Section 13 of NUREG-1505

0.751419864 w2

0.87 w
2.6 LBGR = 3w, per NUREG-1505 

Other LBGR possibilities
1.5 Mean all bkgd data
1 Std Dev all bkgd data
3 Mean + 2*SD
3 95% Percentile All Data
5 Maximum Background Measurement



Kruskal-Wallis Test, per NUREG-1505 Section 13
Ordered Data Rank Adj Rank High Low

99 1 1 1
110 2 2 2
112 3 3 3
119 4 4 4
128 5 5 5
134 6 6.5 6.5
134 7 6.5 6.5
136 8 8 8
141 9 9 9
150 10 10.5 10.5
150 11 10.5 10.5
153 12 12 12
156 13 13 13
160 14 14.5 14.5
160 15 14.5 14.5
163 16 16 16
170 17 17.5 17.5
170 18 17.5 17.5
172 19 19 19
173 20 20.5 20.5
173 21 20.5 20.5
175 22 22 22
182 23 23 23
186 24 24 24
192 25 25 25
233 26 26 26
291 27 27 27
315 28 28 28
320 29 29 29
326 30 30 30
327 31 31 31
336 32 32 32

Total
Sum of Ranks 203 325 528

Count 7 25 32
Avg. Rank 29 13

K
K 0.01136364 5887 4225 114.9091 15.90909

k = number of datasets k-1 1
Kc 3.8 @ α = 0.05

K>Kc



Lower Boundary of Gray Region Calculation,  per NUREG-1505 Section 13

Data Groups High Low High Low
233 99 54289 9801
291 110 84681 12100
315 112 99225 12544
320 119 102400 14161
326 128 106276 16384
327 134 106929 17956
336 134 112896 17956

136 18496
141 19881
150 22500
150 22500
153 23409
156 24336
160 25600
160 25600
163 26569
170 28900
170 28900
172 29584
173 29929
173 29929
175 30625
182 33124
186 34596
192 36864

sum 2148 3798 666696 592244
Average 306.85714 151.92
Std Dev 35.512573 25.20899
Avg Sqd 94161.306 23079.69
count 7 25
count Sqd 49 625 1.53125 19.53125 21.0625

Measurements (cpm) Measurements Squared



1258940 sum of squares of all measurements (A)
35354916 square of sum of all measurements (B)

1236121.303 sum of squares of averages weighted by number of measurements (C )
32 N

2 k
10.9 no

760.6232381 Sw 2

131280.1779 Sb 2 Calculation done per Section 13 of NUREG-1505

11933.21642 w2

109.24 w
327.7 LBGR = 3w, per NUREG-1505 

Other LBGR possibilities
185.8 Mean all bkgd data

36 Std Dev all bkgd data
257 Mean + 2*SD
326 95% Percentile All Data
336 Maximum Background Measurement



Background
Dataset

Reference
Area

Average 
Measurement 

(cpm)

St Dev
(cpm)

Sum 
of Ranks

Number
of Measurements

K k-1 Kc K > Kc? w LBGR 
(=3w )

Building 2078 Alpha Hand-held (HH) High 0.43 0.5 62 7 5.9 1 3.8 yes 0.87 2.6
Low 1.8 1.3 466 25 @ α = 0.05

Building 2078 Beta Hand-held (HH) High 307 36 203 7 15.9 1 3.8 yes 109.2 327.7
Low 152 25 325 25 @ α = 0.05

Building 2078 Alpha Floor Monitor High 8.1 3.0 294.5 16 2.3 1 1.6 yes 1.0 3.0
Low 6.3 3.7 201.5 15 @ α = 0.2

Building 2078 Beta Floor Monitor High 1109 35 376 16 22.5 1 3.8 yes 229.0 686.9
Low 784 107 120 15 @ α = 0.05

Notes:
K calculated using equation 13-3 from NUREG-1505
Kc is from Table 13.1, NUREG-1505 for k-1 and specified α. 
If K > Kc, the null hypothesis that there is no difference between the populations is rejected (i.e., variability exists between the datasets). 
w  is the estimate of the standard deviation of the background mean for each background type around the overall mean
NUREG-1505 recommends a LBGR of 3w  as a default. 

Seneca Army Depot Activity

Summary of Kruskal-Wallis Test (per NUREG-1505)
Building 2078 Alpha and Beta Background Measurements
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