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Indoor radon concentration in three seasons

House ID Summer (Bq.m™) Winter (Bq.m™) Rainy (Bq.m™)
3 36.82002315 113.2150424 3495683183
[0 13.45486111 38.11667676 11.84778529
11 31.90104167 38.40042373 34.1356982

1171 49,47916667 75.00378329 45.89969434
16 1215277778 46.53450363 16.18806306
22 30.31994048 111.0081215 44.49203668
24 29.18002137 44,13841808 34,2710499
29 19.38657407 - 25.80705706
39 49.05007102 - 2931287111
54 3204571759 110.3460452 56.42361111
55 96.57118056 116.0525121 93.09735872
67 25,92329545 78.75554883 30.77651515
68 21.33969907 66.56875963 -

71 39.60503472 103.2523709 3431165541
74 14.82928241 133.8865348 14,6631006
75 27.56076389 133,5502421 20.88025526
78 1461226852 5075918079 11.14395646

78/1 31.90104167 56.87550444 21.81869369
36 47.40918803 77.87278047 58.83287133

84/1 11.44255051 84.62538521 11.51719902
98 33.63715278 77.68361582 40.82207207
102 2293113426 7415254237 23.57826577
103 28.33581349

55.30576972

45.94996782
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Indoor radon concentration in three seasons (continue).

House ID Summer (Bq.m™) Winter (Bq.m’) Rainy (Bq.m™)
106 33.04811508 43. 77728557 2976190476
109 24.8119213 125.6368543 -

113 14.68460648 44,1384 1808 -
116 21.91840278 81.65607345 21.11486486
126/1 20.83333333 45.96700969 20.64564565
127 31.30918561 1157372377 26.16963554
135 30.87515783 65.87658898 3461558149
136 19.29450758 54.7001 1098 19.38728501
137 45.93460648 100.8562853 45.86617868
148 24.73958333 67.07033256 40.11824324
152 17.43344907 551730226 20.05912162
157 21.33969907 63.05488297 20.05912162
159/1 5270337302 168.104318 45.14559202
165 20.5374053 42.90884786 22.07463145
172 3577628968 88.21378128 22.47224903
182 15.0462963 118.1806144 13.72466216
No ID 75.89285714 192.4144006 64.09869691
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Field data in winter season at 0.5-meter.

House ID| Indoor radon |soil-radon (kBq)| Permeability availability | Thoren/Radon
(Bg.m™) (kBq.m™) (m?) (Bq.m™) Ratio
11 38.40 25.06 7.32E-12 1.84E-07 0.121
11/1 75.004 19.40 4.72E-12 9.16E-08 0.376
78 50.76 24.32 1.58E-11 3.85E-07 0.287
10 38.12 25.65 6.03E-12 1.55E-07 0.879
103 55.31 34.21 6.98E-12 2.39E-07 0.325
148 67.07 42.76 3.04E-11 1.30E-06 0.403
165 42.91 61.99 6.63E-12 4.11E-07 0.222
68 66.57 85.64 247E-11 2.11E-06 0.285
109 125.64 44,99 1.13E-1] 5.07E-07 0.094
127 115.74 31.01 1.43E-11 4.43E-07 ¢.304
159/1 168.10 29.28 4.14E-12 1.21E-07 0.174
84/1 84.63 56.25 2.06E-11 1.16E-06 0.250
3 113.22 19.69 1,09E-11 2.14E-07 0.313
182 118.18 30.38 1.30E-11 3.96E-07 0.244
22 111.01 19.71 8.20E-12 1.62E-07 0.363
102 74.15 75,72 6.00E-11 4.54E-06 0.161
106 43,78 72.88 9.14E-12 6.66E-07 0.295
113 44,14 31.95 1.68E-11 5.36E-07 0.189
116 g81.66 69.58 1.60E-11 1.12E-06 0.296
126/1 45.97 70.22 3.43E-11 2.41E-06 0.246
135 65.88 54.23 342E-11 1.85E-06 0.103
152 35.17 85.94 2.06E-11 1.77E-06 0.276
157 63.06 88.98 7.40E-11 6.58E-06 0.207
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Field data in winter season at 0.5-meter (continue).

House ID| Indoor radon [seil-radon (kBg)| Permeability avallability | Thoron/Radon
(Bq.m™) (kBq.m™) (m?) (Bg.m™) Ratio
29 - 59.53 1.1ZE-11 6.65E-07 0.441
67 78.76 29.90 1.95E-11 5.84E-07 0.240
75 133.55 41.82 1.67E-11 7.00E-07 0.108
78/1 56.88 28.39 9.17E-12 2.60E-07 0.347
71 103.25 103.25 1.57E-11 1.62E-06 0.609
137 100.86 100.86 3.75E-11 3.78E-06 0.522
74 133.89 133,89 1.51E-11 2.02E-06 0358
16 46.54 46.54 1.87E-11 8.72E-07 0.235
54 110.35 110.35 5.46E-12 6.02E-07 0.383
39 - - 1.96E-11 - 0.324
No ID 192.41 192.41 6.71E-12 1.29E-06 0.405
55 116.05 116.05 8.48E-12 9.85E-07 0.250
98 77.68 77.68 4.29E-11 3.33E-06 0.181
172 88.21 88.21 6.07E-11 5.35E-06 0.173
86 77.87 77.87 1.33E-11 1.20E-06 0312
136 5470 54,70 1.05E-11 5.77E-07 0.111
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Field data in winter season at 1.0-meter.

House ID| Indoor radon [soil-radon (kBg){ Permeability availability : Thoron/Radon

(Bq.m™?) (kBq.m™) (m?) (Bq.m™) Ratio

11 38.40 - 7.32E-12 - -

1111 75.004 - 4.72E-12 - -
78 50.76 57.28 1.45E-11 8.32E-07 0.166
10 38.12 57.98 5.46E-12 3.17E-07 0.289
103 55.31 26,32 5.09E-12 1.34E-07 (.228
148 67.07 88.97 3.71E-11 3.30E-06 0.275
165 42.91 82.45 1.04E-11 8.54E-07 0.133
68 66.57 141.57 4.88E-11 6.91E-06 0.105

109 125.64 - [.13E-11 - -
127 115.74 78.41 9.30E-12 7.29E-07 0.133
159/1 168,10 21.09 4.14E-12 8.74E-08 0.004
841 84.63 134.42 2.95E-11 3.96E-06 0.137
3 113.22 80.75 3.14E-11 2.53E-06 (.090
182 118.18 81.76 1.62E-11 1.33E-06 0.164
22 111.01 74.53 5.73E-12 4.27E-07 0.079
102 74.15 95.32 5.62E-11 5.35E-06 0.158
106 43,78 212.04 2.12E-11 4.49E-06 0.082
113 44.14 58.56 1.04E-11 6.07E-07 0.019
116 81.66 106,42 1.18BE-11 1.26E-06 0.021
126/1 45.97 95.34 5.05E-11 - 4.82E-06 0.141
135 65.88 106.30 3.64E-11 3.87E-06 .136
152 55.17 155.82 4.56E-11 7.11E-06 0.084
157 63.06 107.60 1.59E-10 1.71E-05 0.097
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Field data in winter season at 1.0-meter (continue).

House ID| Indoor radon |soil-radon (kBq)| Permeability availability | Thoron/Radon
(Bq.m) (kBq.m™) (m? (Bq.m™) Ratio
24 44.14 147.20 2.70E-11 3.98E-06 0.102
29 0.00 156.97 3.76E-11 5.91E-06 0,133
67 78.76 - 1.95E-11 - -
75 133.55 68.06 1.21E-11 8.21E-07 0.027
78/ 56.88 66.56 1.09E-11 7.26E-07 0.169
71 103.25 60.32 1.57E-11 9.45E-07 0.151
137 100.86 110.93 8.78E-11 9.74E-06 0.104
74 133.89 30.04 1.51E-11 4.52E-07 0.025
16 46.54 73.46 1L13E-11 8.30E-07 0.083
54 110,35 60.94 3.96E-12 2.42E-07 0.138
39 0.00 90.83 2.50E-11 2.27E-06 0.132
NoID 192,41 103.45 2.08E-11 2.15E-06 0.187
55 116.05 100.71 7.09E-12 7.14E-07 0.082
98 77.68 85.87 6.93E-11 5.95E-06 0.100
172 88.21 84.69 7.25E-11 6.14E-06 0.115
86 77.87 §7.00 2.61E-11 2.27E-06 0.120
136 54.70 - LLOSE-11
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Field data in summer season at 0.5-meter.

House ID! Indoor radon |soil-radon (kBq); Permeability availability | Thoron/Radon
(Bq.m™) (kBg.m™) {m*) Bq.m™) Ratio
11 31.90 34,38 1.63E-11 5.62E-07 0.293
1111 49,48 74.43 2.85E-11 2.12E-06 0.167
78 14.81% 51.23 1.74E-11 8.89E-Q7 0.186
10 13.46 82.68 3.56E-11 2.95E-06 0.257
103 28.34 100.63 2.92E-11 2.94E-06 0.252
148 24.74 111.01 5.20E-11 5.77E-06 0.172
165 20.54 201.02 4.67E-11 9.39E-06 0.039
68 21.34 57.79 8.16E-12 4.72E-07 0.258
109 24.81 56.40 3.55E-11 2.03E-06 0.224
127 31.31 24.90 9.58E-12 2.38E-07 0.412
1891 52,70 34.01 1.57E-11 5.34E-07 0.283
84/1 11.44 50.24 6.68E-12 3.35E-07 0.262
3 36.82 30.96 2.37E-11 7.34E-07 0.417
182 15.05 27.02 1.34E-11 3.62E-07 0.273
22 30.32 10.74 5.26E-12 5.65E-08 0.284
102 22.93 167.22 4.65E-11 7.77E-06 0.075
106 33.06 175.37 6.06E-12 1.08E-08 0.087
113 14.69 14.30 1.25E-11 1.79E-07 0.209
116 21.92 65.72 3.48E-12 2.29E-07 0.161
126M1 20.83 113.57 4.59E-11 5.21E-06 0.152
135 30.88 42.57 2.83E-11 1.20E-06 0.232
152 17.43 159.34 5.29E-12 8.43E-07 0.086
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Field data in summer season at 0.5-meter (continue).

House ID| Indoor radon [soil-radon (kBq) Permeability availability | Thoron/Radon

(Bg.m™) (KBq.m™) (m?) (Bq.m™) Ratio

157 21.34 - 120.93 1.52E-11 1.84E-06 0.165
24 29.18 184.02 1.28E-11 2.49E-06 0.137
29 19.39 46.99 1.99E-12 9.37E-08 0.342
87 25.92 25,77 4.58E-12 1.18E-07 0.009
75 27.56 36.87 2.68E-11 9.89E-07 0.169
78/1 31.90 19.46 1.45E-11 2.83E-07 0.416
71 39.61 53.53 2.28E-11 1.22E-08 0.252
137 45.94 125,72 2.85E-11 3.58E-06 0.191
74 14.83 32.84 3.70E-11 1.21E-06 0.258
16 12.15 24,95 2.07E-11 5.17E-07 0.104
54 32.05 26.71 6.56E-12 1.75E-07 0.320
39 40.05 56.74 3.16E-11 1.79E-08 0.260
None 75.89 73.89 9.44E-12 6.95E-07 0.284
85 96.57 30.40 1.13E-11 3.43E-07 0.294
98 33.64 120.69 4.84E-11 5.84E-06 0.092
172 35,78 119.18 6.48E-11 7.72E-06 0.085
86 47.41 89.80 8.72E-12 7.83E-07 0.161
136 108.30 32.57 3.96E-12 1.29E-07 0.096
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Field data in summer season at 1.0-meter.

House ID| Indoor radon |soil-radon (kBq)l Permeability availability | Thoron/Radon
(Bq.m™) (kBgq.m™) (m?) (Bq.m™) Ratio
11 31.90 38.76 1.63E-11 6.33E-07 0.331
11/1 49.48 34,77 1.75E-11 6.10E-07 0.075
78 14.61 48.38 1.58E-11 7.66E-07 0.133
10 13.46 99.71 4.30E-11 4.28E-06 0.185
103 28.34 54.40 1.85E-11 1.00E-06 0.243
148 24.74 134.14 7.04E-11 9.45E-06 0.070
165 20.54 215.16 596E-11 1.28E-05 0.079
68 21.34 136.86 229E-11 3.13E-06 0.076
109 24.81 62,73 3.23E-11 2.03E-06 0.087
127 3131 105,14 1.40E-11 1.47E-06 0.069
£59/1 52,70 34.22 1.57E-11 5.38E-07 0.108
84/1 11.44 171.68 1.07E-11 1.84E-06 0.076
3 36.82 54.43 3.05E-11 1.66E-06 0.224
182 15.05 70.44 201E-1t 1.41E-06 0.163
22 30.32 65.43 9.50E-12 6.22E-07 0.098
102 22.93 184.35 891E-11 1.64E-05 0.098
106 33.05 242.99 2.09E-11 5.07E-06 0.101
113 14.69 - [.25E-11 - -
116 21.92 55.05 3.65E-12 2.01E-07 0.122
126/1 20.83 149,58 5.25E-11 7.86E-06 0.100
135 30.88 59,45 267E-11 1.59E-06 0.183
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Field data in summer season at 1.0-meter (continue).

House ID| Indoor radon [soil-radon (kBq)| Permeability availability | Thoron/Radon
(Bq.m™) (kBgq.m™) (m?) (Bg.m™) Ratio
152 17.43 267.45 445E-11 1.19E-05 0.069
157 21.34 137.61 1.63E-11 2.25E-06 0.081
24 29.18 41.09 9.53E-12 3.91E-07 0.115
29 19.39 220,79 4,56E-11 1.01E-05 0.081
67 25.92 - 4.58E-12 - -
75 27.56 60.61 3.34E-11 2.02E-06 0.112
78/1 31.90 42.50 1.84E-11 7.82E-07 0.188
71 39.61 69.05 1.88E-11 1.30E-06 0.125
137 45.94 103.87 3.91E-11 4.06E-06 0.070
74 14.83 50.84 2.58E-11 1.31E-06 0.038
16 12.15 41,18 2.60E-11 1.07E-06 0.163
54 32.05 25.07 5.44E-12 1.36E-07 0.171
39 49,05 82,12 4,05E-11 3.33E-06 0.145
No ID 75.89 141.95 1.22E-11 1.73E-06 0.130
55 96.57 70.42 1.80E-11 1.27E-06 0.159
98 33.64 191.30 3.72E-11 7.12E-06 0.059
172 35.78 111.87 6.85E-11 7.66E-06 0.066
86 47.41 149.85 4.72E-11 7.07E-06 0.073
136 19.30 9.13 4.08E-12 3.72E-08 0.118
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CALIBRATION REPORT:

RDA-200 + SCINTILLATION -CELL # 1 (Chiang Mat University)

Spscification of radon source (PYLON mode! RNC) employed for sensitivity and efficiency determination.

initial Date:  01-Oct-91 Today Date : 17-Jun-02 = 10.717808 yrs decayed = Je12 days
Half-Life of Radium 226 1622 years Decay constant of Radlum = 1.171E-06  perday
Initial Source Activity 78.0 Bg = 2054.0541 pCi +/- 4%
Present Source Activity 75.852777 Bq = 2044.6697 pCi +- 4%
Half-Life of Radon 222 a1.8 hours = 3.825 days = 5608 minute
Dacey Constant of Radon | 0.000125817 per minute = 0.181176 per day
Radon produced in 24 hours = 12.536447 Bq = 338.8261 pCi
Calibration of radon concentration transferred into the measuring system.
Start degassing the RNC : | 17/06/02 8:30 dd/mmiyy hh:mm volurne of detector 160 mi.
Ts 17/06/2002 8:40 dd/mm/yy hh:mm
T, 18/06/2002 8:43 dd/mm/yy ht:mm volume of PYLON's 66.3 ml.
Ty->T, = 1443 minutes RNC Source
T, is the time when finished degassing radon out ot the RNC. volume of AB-5's 154 ml.
T, is the time when finished transferring of radon gas into the detector. internal pump
RnatT, 339.469807 pCi +i- 13.568  jvolume of tubing 216 ml.
RCatT, | 569.293657 pCifliter +/- 22.77  and connectors
RnatT, 12.560383 Bg +i- 0.50  |TOTAL VOLUME 596.3 ml.
RCatT, |21063.86529 E‘;q;’m3 +fe 842558
Note : Rn = Radon, RC = Radon concentration
Results of sensltivity and efflclency determination for the Lucas cell
H.V. 800 volts DISC. 4.0 Remark :
Start count  18/06/02 1213 dd/mmfyy hh:mm Decayed time from T, to start of counting 210 minutes
Background (CPM) 1.60 +/- 0.63 18-Jun-02 [INTERVAL LENGTH 5 minutes
Counts for|  Avg.count  |Avg. netcount| Awvg. net CPM Sensitivity Efficiency
interval {+/~ error) (+/- error) (+/- error) CPM/pCIll  (+/- error) | CPM/Bg.m* (+/-errory| cpmidpm  {+/- error)
1586 1591.67 1583.67 316.73 0.572337 0.023662 | 0.015469  0.00084 | 0537103 0.022205
1518 16.29 16.55 3.31 Sensifivity = (Avg, net CPM / RC) x (A x B) —
1684 dpm=222x3xRCxY Efficiency = (Avg. net CPM / dpm) x (A x B)
1508 cdpm = B06.639320  |2.22 relates dpm to pCl 3is the number of alpha amitters
1833 error = +/- 24.27 RC is the radon gas concentration. {for Equilibrium)
1540 A= 1.026774 Vis volume of the Lucas cell
8= 1.001889 A is the correction factor for decay between T1 and the start of counting.

B is the correction factor for decay from start of counting to middle of the intervals.
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CALIBRATION REPQRT:. .RDA-200+ SCINTILLATION CELL-# 2-(Chiang Mai-University)

Specification of radon source (PYLON model RNC) employed for sensitivity and efficiency determination.

Initial Date :  01-0ct-81 Today Date : 18-Jun-02 = 10.720548 yrs decayed = 3813 days
Half-Life of Radium 226 1622 years Decay constant of Radium = 1.171E-08  per day
Initial Source Activity 76.0 Bg = 2054.0541 pCi +/- 4%
Present Source Activity 75.652689 Bag = 2044.6673 pCi +H- 4%
Half-Life of Radon 222 91.8 hours = 3.825 days = 5808 minute
Dacey Constant of Radon | 0.000125817 per minute = 0.181176 per day
Radon produced in 24 hours = 12.536549 Bq = 338.82566 pCi
GCalibration of radon concentration transferred into the measuring system.
Start degassing the RNC @ | 18/06/02 8:55 Dd/mmyyy hh:mm velume of detector 180 mi.
1. 18/06/2002 9:06 dd/mmsyy hhumm
T, 18/06/2002 8:40 dd/mm/yy hh:mm volume of PYLON's 66.3 ml.
T-=T, = 1415 minutes RNC Scurce
T, is the time when finished degassing radon out ot the RNC. volume of AB-8's 154 ml.
T, is the time when finished transferring of radan gas into the datector. internal pump
RnatT, | 339.451616 pCi +- 13.34  |volume of tubing 216 ml,
RCatT, 569.20110 pCifliter +/- 22.37  |and connectors
RnatT, 12.33771 Bg +- 0.49  [TOTAL VOLUME 596.3 ml.
RCatT, |20600.440704  Bg/m® +- 827.62
Noete : Rn = Radon, RC = Radon concentration
Results of sensitivity and efficiency determination for the Lucas cell
H.V, 800 volts DisC. 4.0 Remarlk ;
Start count  19/06/02 12:10 dd/mm/fyy hh:mm Decayed time from T, to start of counting 210 minutes
Background (CPM} 2,60 +/- Q.36 19-Jun-02 |INTERVAL LENGTH 5 minutes
Counts for| ~ Avg. count  |Avg. net count{ Avg. net CPM Sensitivity Efficiency
interval (+/- errar) (+/- error) {+/- error) CPM/BCH) (+/- error} | CPMBa.m™  (+/- error) | cpm/dpm  (+/- error)
1496 1484.50 1471.50 29430 0.541398 0.022149 | 0.014632  0.000608 0.508062 0.021039
1411 15.73 15.76 3.15 Sensitivity = (Avg. net CPM / RC) x (A x B)
1527 dpm =222x3xRCxV Efficiency = (Avg. net CPM / dom) x (A x B)
1502 dpm = 595.884692 |2.22 relates dpm to pCl 3 is the number of alpha emitters
1486 error = +/- 23.84 RC is the radon gas concentration. {for Equilibrium}
1485 A = 1.026774 Vis volume of the Lucas cell
B = 1.0001889

A is the corraction factor for decay between T1 and the start of counting.

B is the correction factor for decay from start of counting to middle of the intervals,
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PORT:

- RDA-200 + SCINTILLATION CELL # 3 (Chiang Mai University)

Specification of radon source (PYLON madel RNC) employed for sensitivity and efficiency determination.

Initial Date :  01-Oct-91 Teday Date : 18-Jun-02 = 10723288 yrs decayed = 3914 days
Half-Life of Radium 226 1622 years Decay conslant of Radium = 1.171E-068  per day
Initial Source Activity 76.0 Bqg = 2054.0541 pCi +/- 4%
Present Source Activity 75.652600 Bq = 2044.6649 pCi +{- 4%
Half-Life of Radon 222 91.8 hours = 3.825 days = 5508 minute
Dacey Constant of Radon | 0.000125817 per minute = 0.181176 per day
Radon produced in 24 hours = 12.536535 Bq = 338.825263 pCi
Calibration of radon concentration transferred into the measuring system,
Start degassing the RNC : | 19/06/02 8:50 dd/mmfyy hh:mm volume of detecior 160 mi.
To 19/06/2002 9:00 dd/mmiyy hh:mm
T, 20/06/2002 8:18 dd/mm/fyy hhimm volume of PYLON's 66.3 mi,
To->T, = 1398 minutes RNC Source
T, is the time when finished degassing raden out ot the RNC. volume of AB-5's 154 mi.
T, is the time when finished transferring of radon gas into the detector, internal pump
RnatT, | 328.787213 PCi +/- 1319 |volume of tubing 218 ml.
RCatT, | 553.055868 pCifliter +/- 2212  jand connectors
RnatT, 12.202127 Bqg +/- 0.42 |TOTAL VOLUME 596.3 ml.
RCatT, |20483.067033 Ba/m® +- 818.52
Note : Rn = Radon, RC = Radon concentration
Results of sensitivity and efficiency determination for the Lucas cell
H.V, 800 volts DIsC. 4.0 Remark ;
Star count  20/08/02 11:48 dd/mmiyy hh:mm Decayed time frem T, to start of counting 210 minutes
Background (CPM) 0.30 +/- 0.12 20-Jun-02 [INTERVAL LENGTH 5 minutes
Counts for|  Avg. count | Avg. net count Avg. net CPM Sensitivity Efficiency
interval {+/- error) (+/- error) (+/- errar) CPMPCiNt (+/- error) CPM/Bq.m™  (+/- error) | cpmidpm  {+/- error)
1498 1456.50 1455.00 291.00 0.641275 0.022414 0.014629  0.C00606 | 0.507954 0.021034
1416 15.58 15.58 312 Sensitivity = (Avg. net CPM / RC) x (A x B}
1400 dpm=222x3xRCxV Efficiency = (Avg. net CPM / dpm! x (AxB)
1471 dpm = 589.336331  (2.22 relates dpm to pCl 3 is the number of alpha emitters
1504 error = +/- 23.57 RC is the radon gas concentration, {for Equitibrium)
1450 A= 1.026774 Vis volume of the Lucas cell
B= 1.0001889

B is the correction factor for decay from start of counting to middle of

A is the correction factor for decay between T1 and the start of counting.

lhe intervals.
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CALIBRATION REPORT: RDA-200 + OPEN SCINTILLATION CELL # 1 {Chiang Mai University)

Specification of radon source (PYLON model RNC) employed for sensitivity and efficiency determination,

Initial Date : ~ 01-Oct-91 Today Date : 20-Jun-02 = 10.726027 yrs decayed = 3915 days
Half-Life of Radium 226 1622 years Decay constant of Ragium = 1.171E-06  per day
Initial Source Activity 76.0 Bqg = 2054.0541 pCi +/- 4%

Present Source Activity 75.652512 Bag = 2044.6625 pCi +/- 4%,

Half-Life of Radon 222 91.8 hours = 3.825 days = 5508 minute
Dacey Constant of Radon | 0.000125817 per minute = 0.181176 per day

Radon produced in 24 hours = 12.638520 Bg = 338.824867 pCi

Calibration of radon concentration transferred into the measuring system.,

Start degassing the RNC: | 20/06/02 8:15 dc/mmiyy hh:mm volume of detector 160 ml.
Teo 20/06/2002 8:30 dd/mm/yy hh:mm
T, 21/06/2002 8:23 dd/mmiyy hh:mm volume of PYLON's 66.3 mi.
To->T, = 1433 minutes RNC Source
Te is the time when finished degassing radon out ot the RNG. volume of AB-5's 154 ml.
T, Is the lime when finished transferring of radon gas into the detector. internal pump
RnatT, | 337.321841 PCi +/- 13.42  |volume of tubing 216 ml.
RCatT, | 565.691500 pCilliter +- 2263 [and connectors
RnatT, 12.480908 Bq +/- 0.50 TOTAL VOLUME 506.3 ml.
RCatT, |2093C.5854599 Ba/m’ +/- 837.22
Note ; Rn = Radon, RC = Radon concentration

Results of sensitivity and efficiency determination for the Lucas cell

H.v. "ao)o, . volts DISC. 4.0 Remark :
Start count  21/06/02 8:23 ddfmmiyy hh:mm Decayed time from T, to start of counting 0 minutes
Background (CPM) 0.5 +- 0.16 21-Jun-02 [INTERVAL LENGTH 1 minutes
Countsfor|  Avg.count  |Avg. net count Avg. net CPM Sensitivity Efficiency
interval (+/- error) (+/- error) {+/- errar) CPM/pCift  (+/- error) | CPM/Bg.m™ (+-error) | cpmidpm  (+/- arror)
144 157 .67 157.17 187.17 0.277883 0.016953 0.007510  0.000458 | 0.782330 0.047728
162 7.25 7.24 7.24 Sensitivity = (Avg. net CPM / RC) x {AxB)
167 dpm=222xRCx V Efficiency = (Avg. net CPM / dpm) x (A x B)
dpm = 200.933621  [2.22 relates dpm to pCl 3 is the number of aipha emitters
2rror = +/- 8.04 RC is the radon gas concentration, (for Equilibrium)
A= 1.000000 Vig volume of the Lucas cell
B= 1.000189 A is the correction factor for decay between T1 and the start of counting.

B is the correction factor for decay from start of counting to middie of the intervals.
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Specification of radon source {(PYLON model RNC) employed for sensitivity and efficiency determination,

RDA-200 + OPEN SCINTILLATION CELL # 2 {Chiang Mai University)

Initial Date ;  01-Cct-91 Today Date : 24-Jun-02 = 10.739726 yrs decayed = 3916 days
Half-Life of Radium 226 1622 years Decay constant of Radium = 1.971E-06  per day
Initial Source Activity 76.0 Bq = 2054.0541 pCi +fe 4%
Present Scurce Activity 75.652423 =] = 2044.66801 pCi - 4%
Half-Life of Radon 222 91.8 hours = 3.825 days = 5508 minute
Dacey Constant of Radon | 0.000125817 per minute = 0.181178 per day
Radon produced in 24 hours = 12.536505 Bg = 338.824470 pCi
Calibration of radon concentration transferred into the measuring system.
Start degassing the RNC ;| 21/06/02 8:30 dd/mmiyy hhmm volume of detector 160 ml,
To 21/06/2002 8:40 dd/mm/yy hh:mm
T, 22/06/2002 8:28 dd/mm/fyy hh:mm volume of PYLON's 66.3 ml.
Tp->T, = 1438 minutes RNC Source
Ty is the time when finished degassing radon out of the RNC. volume of AB-5's 164 ml,
T, s the time when finished transfarring of radon gas into the detector. internal pump
RnatT, 338.395170 pCi +/- 13.64  |velume of tubing 218 ml.
RCatT, 567.491481 pCifliter +i- 22.70 |and connectors
RnatT, 12.520621 Bg +- 0.50 |TOTAL VOLUME 586.3 ml.,
RCatT, |20997.1847682  8Bg/m’ +he 839.89
Note : Rn =Radon, RC = Radon concentration
Results of sensitivity and efficiency determination for the Lucas cell
H.V, 800 voits DISC. 4.0 Remark :
Start count  26/06/02 8;29 dd/immiyy hh:mm Decayed time from T, to start of counting 0 minutes
Background (CPM) 1.35 +{- 0.26 22-Jun-02 |INTERVAL LENGTH 1 minutes
Counts for|  Avg. count | Avg. net count Avg. net CPM Sensitivity Efficiency
interval {+/- erron) (+/- error) (+/- error) CPM/PCIl  (+/- error) cPMBg.m® {(+~errer) | cpmidpm {+/- error)
12¢ 162.67 161.32 161.32 0.284316 0.017222 0.007684  0.000465 | 0.800440 0.048484
171 7.36 7.34 7.34 Sensitivity = (Avg. net CPM / RC) % (A x B}
188 dpm = 2,22 x RC x V Efficisncy = (Avg. net GPM / dpm) x (A x B)
dpm = 201572974 [2.22 reiates dpm to pCi 3 Is the number of alpha emitters
error = +/- 8.06 RC is the radon gas concentration. (for Equilibrium)
A = 1.000000 Vis volume of the Lucas cail
B= 1.000189 A is the correction fagtor for decay between T1 and the start of counting.

B is the correction

factor fer decay from start of Gounting to middle of the intervals.
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RDA-200 + OPEN SCINTILLATION CELL # 3 (Chiang Mai University)

Speciflcation of radon source (PYLON model RNC) amployed for sensitivity and efficiency determination,

Initial Date : ~ 01-Qct-81 Today Date : 22-Jun-02 = 10.731607 yrs decayed = 3917 days
Half-Life of Radium 228 1622 years Decay constant of Radium = 1.171E-06  per day
Initial Source Activity 76.0 Bq = 2054.0541 pCi +/- 4%
Present Source Activity 75.652335 Bg = 2044.6577 pCi +- 4%
Half-Life of Radon 222 1.8 hours = 3.825 days = 5508 minute
Dacey Constant of Radon | 0.000125817 per minute = 0.181176 per day
Radon produced in 24 hours = 12,536491 By = 338.824074 pCi
Calibration of raden concentration transferred into the measuring system.
Start degassing the RNC ;| 22/06/02 8:43 dd/mmiyy hhimm volume of detector 160 ml.
To 22/08/2002 8:53 da/mm/yy hh:mm
T, 23/06/2002 7:33 dd/mmfyy hh:mm volume of PYLON's 86.3 ml.
T->T, = 1360 minutes RNC Source
T, is the time when finished degassing radon out ot the RNC. volume of AB-5's 154 ml.
T, is the time when finlshed transferring of radan gas into the detector. internal pump
RnatT, | 321.5687544 PCi +/ 12.86  |volume of tubing 218 mi.
RCatT | 539.271414 pCifliter +- 21.57  |and connectors
RnatT, 11.897989 Bg +- 048  [TOTAL VOLUME 596.3 ml.
RCatT, |19953.042308  Be/m’ +- 798.12
Note : Rn = Radon, RC = Radon concentration
Results of sensitivity and efficlency determination for the Lucas cell
HV. 800 volts DISC. 4.0 Remark ;
Start count  23/06/02 7:33 da/mmiyy hh:mm Decayed time from T, to start of counting 0 minutes
Background (CPM) 1.05 +/- 0.23 23-Jun-02 INTERVAL LENGTH 1 minutes
Counts for]  Avg.count  |Avg. net count Avg. net CPM Sensitivity Efficiency
interval (+/- error) {+/- error) (+/- errar) CPM/pCiAt  (+/- error) | CPM/Bg.m™ (+/-error) | comidpm  (+/- ercor)
148 145.00 143.95 143.95 0266985 0.016712 | 0.007216 0.000452 | 0.751646 0.047049
138 6.95 6.93 6.93 Sensitivily = (Avg. net CPM / RC) x (A x B}
149 dpm =222 x RCx V Efficiency = (Avg. net CPM / dpm) x (A x B)
dpm = 191.549206 2.22 relates dpm to pCl 3 is the number of alpha emitters
error = +/- 7.66 RC is the radon gas concentration, {for Equilibrium)
A= 1.000000 V is volume of the Lucas cell
B= 1.000189 A is the correction factor for decay between T1 and the slart of counting.

B is the carrection factor for decay from start of counting to middle of

the intervals,
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RDA-200.+ OPEN SCINTILLATION CELL # 4 (Chiang Mai University)

Specification of radon source (PYLON model RNC) employed for sensitivity and efficiency determination.

Initial Date :  01-Oct-91 Teday Date : 23-Jun-02 = 10.734247 yrs decayed = 3818 days
Half-Life of Radium 226 1622 years Decay constant of Radium = 1.171E-06  per day
Initial Scurce Activity 76.0 Bq = 2054.0541 pCi +f- 4%
Present Source Activity 75.852246 Bq = 2044 6553 pCi +/- 4%
Half-Life of Radon 222 91.8 hours = 3.825% days = 5508 minute
Dacey Constant of Radon { 0.000125817 per minute = 0.181176 per day
Radon produced in 24 hours = 12.536476 Bg = 338.823677 pCi
Calibration of radon concentration transferred into the measuring system.
Start degassing the RNC : | 23/06/02 7:45 dd/mmiyy hhmm volume of detector 160 mi.
T 23/06/2002 7.55 dd/mmiyy hhimm
T, 24/06/2002 8:18 dd/mm/yy hh:mm volume of PYLON's 66.3 ml.
T,-=T = 1463 minutes RNC Source
T, is the time when finished degassing raden out ot the RNG. volume of AB-5's 154 ml,
T, Is the time when finished transferring of radon gas Into the detector. internal pump
RnatT, 343.752861 PCi +/- 13.75  |volume of tubing 2186 ml,
RCatT, | 576.476373 pCifiiter +- 23.06 |and connectors
RnatT, 12.716856 Bq - 0.51 TOTAL VOLUME 596.3 ml.
RCatT, |21320625811  Bgm® +- 853,19
Note : Rn = Radeon, RC = Radoen concentration
Results of sensitivity and efficiency determination for the Lucas cell
H.W. 800 volts DISC. 4.0 Remark :
Start count  24/06/02 8:18 dd/mmiyy hhmm Decayed time from T, to start of counting 0 minutes
Background (CPM) 1.20 +/- 0.24 24-Jun-02 [INTERVAL LENGTH 1 minutes
Counts for| ~ Avg. count  |Avg. net count| Avg, net CPM Sensitivity Efficiency
interval {+/- error) (++/~ error) (+/- error) CPM/pCil - (+1- error) | CPMBg.m™ {+/-error) | cpmfdpm  (+/- error)
167 170.00 168.80 168.80 0.292869 0.017515 | 0.007915  0.000473 | 0.824518 0.049312
182 7.53 7.51 7.51 Sensitivity = (Avg. net CPM / RCYx (A xB)
161 dpm =222 xRC x V Efficlency = (Avg. net CPM / dpm) x {A x B}
dpm = 204.764408 2,22 relates dpm to pCl 3is the number of alpha emitters
2ITOr = +/- 8.19 RC is the radon gas concentration. (for Equilibrium}
A= 1,000000 Vis volume of the Lucas cell
8= 1.000189

A is the correction factor for decay between T1 and the starl of counting.

B is the cerrection factor for decay from start of counting to middle of the intervals,




CALIBRATION RE

PORT:

103

Spacification of radon source (PYLON model RNC) employed for sensitivity and efficiency determination.

Initial Date :  01-Oct-91 Today Date : 24-Jun-02 = 10.736986 yrs decayed = 3019 days
Half-Life of Radium 226 1622 years Decay constant of Radium = 1.171E-06  per day
Initial Source Activity 76.0 Bg = 2054.0541 pCi +f- 4%
Present Source Activity 75.652069 By = 2044.6529 pCi +/- 4%
Half-Life of Radon 222 91.8 hours = 3.825 days = 5508 minute
Dacey Censtant of Radon | 0.000125817 per minute = 0.181176 per day
Radon produced in 24 hours = 12.536461 Bg = 338.823280 pCi
Calibration of radon concentration transfarred into the measuring system,
Start degassing the RNC : | 24/06/02 8:25 Da/mmyy hh:mm valume of detector 160 ml.
To 24/06/2002 8:35 dd/mm/yy hh:mm
T, 25/08/2002 8:08 dd/mm/yy hh:mm volume of PYLON's 66.3 ml.
T,->T, = 1413 minutes RNC Source
Ty Is the tima when finished degassing radon out ot the RNG, volume of AB-5's 154 ml.
T, is the time when finished transferring of radon gas into the detector. internal pump
RnatT, | 333.018623 PCH +- 13.32  {volume of tubing 216 mi,
RCatT, | 558.474967 pCifliter +i- 22.34 and connectors
RnatT, 12.321689 Bqg +i- 048  |TOTAL VOLUME 596.3 ml.
RCatT, |20663.573784  Bag/m’ +- 826.54
Note : Rn = Raden, RC = Radon congentration
Results of sensitivity and efficiency determination for the Lucas cell
H.v. 800 volts DISC. 4.0 Remark ]
Start count  25/06/02 §:08 dd/mm/yy hh:mm Decayed time from T, to start of counting 0 minuteg
Background (CPM) 0.60 +/- 017 25-Jun-02 INTERVAL LENGTH 1 minules
Courtsfor|  Avg. count  |Avg. netcount| Avg. net CPM Sensitivity Efficiency
interval (+/- error} {+/- error) (/- error) CPMIpCi/l  {+/- error) | CPM/Bg.m™ {(+/-error) | cpm/dom  (+/- error)
151 149.67 149.07 149.07 0.266968 0.018538 0.007218  0.000447 | 0.751598 0.046560
163 7.06 7.05 7.05 Sensitivity = (Avg. net CPM / RC) x (A x B)
135 dpm =222 xRCx V Efficiency = {Avg. net CPM / dpm) x (A x B)
dpm = 197.370308  |2.22 relates dpm to oCl 3 is the number of alpha emitters
SIOr = /- 7.93 RC is the radon gas concentration. {for Equilibrium)
A= 1.000000 V is volume of the Lucas cell
B= 1000189

A is the correction factor for decay between T1 and the star of counting.

B is the correction factor for decay from start of counting to middle of the intervals,
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Specification of radon source (PYLON model RNC) smployed for sensitivity and efficiency determination.

RDA-200 + OPENED SCINTILLATION CELL # 6 (Chiang Mai University)

Initial Date :  01-Qc¢t-91 Today Date : 256-Jun-02 = 10.739728 yrs decayed = 3920 days
Half-Life of Radium 226 1622 years Decay constant of Radium = 1.1718-06  per day
Initial Source Activity 76.0 Bg = 2054.0541 pCl +i- 4%
Present Source Activity 75.652069 Bg = 2044.6505 pCi +fe 4%
Hali-Life of Radon 222 91.8 hours = 3.825 days = 5508 minute
Dacey Censtant of Radon | 0.000125817 per minute = 0.181176 per day
Radon preduced in 24 hours = 12.538447 Bg = 338.822884 pCi
Calibration of radon concentration transferrad into the measuring system.
Start degassing the RNC ;| 25/06/02 8:15 dd/mm/yy hihmm volume of detector 160 ml.
T, 25/06/2002 8:25 dd/mm/yy hh:mm
T, 26/06/2002 8:29 dd/mm/yy hh:mm volume of PYLON's 66.3 mi.
Te-=T, = 1444 minutes RNC Source
T, is the time when finished degassing radon out ot the RNC, volume of AB-5's 154 ml,
T, is the time when finished transferring of radon gas into the detector. internal pump
RnatT, 339.68116 pCi +h 13.59  |volume of tubing 216 ml.
RCatT, £60.64809 pCilliter +i- 22.79 [and connectors
RnatT, 12.56820 Bqg +- 0.50  |TOTAL VOLUME 596.3 ml.
RCatT, |21076.97833 Bo/m’ - 843.08
Note : Rn = Radon, RC = Radon concentration
Results of sensitivity and afficiency determination for the Lucas cell
H.V, 800 volts DISC. 4.0 Remark :
Start count  26/06/02 8:29 dd/mm/yy hh:mm Decayed time from T, to start of counting 0 minutes
Background (CPM} 1.05 +/e 0.23 28-Jun-02 [INTERVAL LENGTH 1 minutes
Counts for| ~ Avg.count  |Avg. net count| Avg. net CPM Sensitivity Efficiency
interval (+/- error) {+/- error) {+/- error) CPM/CI/ (+/-error) | CPM/Bg.m™  (+/- emory| cpmidpm  {+/- error)
141 150.67 149.62 149.62 0.262697 0.016258 | 0.007100 0.0004 0.739575  0.04577
150 7.09 7.07 7.07 Sensitivity = (Avg. nat CPM / RC) x (A x B)
161 dpm =222 xRC x V Efficiency = (Avg. net CPM / dpm) x (A x B}
cpm = 202.33900  [2.22 relates dpm to pCl 3 is the number of alpha emitters
BITar = +/- 8.09 RC is the radon gas concentration., {for Equilibrium)
A= 1.000000 Vis volume of the Lucas cell
B = 1.000189

A is the correction factor for decay between T1 and the star: of counting.

B is the correction factor for decay from start of counting to middle of the intervals.
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