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Sarinya Wongsanit 2010: Gross Alpha and Beta Activities in Sea Water, Sediment and
Plankton in the Coastal Ecosystem: The Upper Gulf of Thailand. Master of Science
(Applied Radiation and Isotopes), Major Field: Applied Radiation and Isotopes, Department
of Applied Radiation and Isotopes. Thesis Advisor: Associate Professor Pannee Pakkong,

M.S. 119 pages.

Sea water, sediment and plankton samples were collected from 10 stations on the Upper
Gulf of Thailand, Chonburi province. Samples were collected total 5 times every 3 months. The
result of the appropriate statistical time of gross alpha and beta counting in sea water sample were
using 100 and 200 minutes respectively, sediment, were using same 200 minutes each, and plankton
were using 250 and 200 minutes respectively. The result of the self-absorption correction factor of
sea water sample for gross alpha in a weight series that range from 20 to 75 mg were F, = 0.0003w -
0.0414w +1.692 and the factor does not influence the measurement of gross beta in the weight series

range from 0.5 to 50 mg.

The average efficiency of the measurement of gross alpha and beta were range from 2.41 to
4.98 percent and from 2.41 to 8.96 percent, respectively. The Minimum Detectable Activity, MDA
were averaged at 0.0438 Bg/weight. The measurement of gross alpha and beta in dry season
(October-May) showed the average of 0.14 + 0.039 Bg/l and 0.56 + 0.023 Bq/l in the sea water
samples, respectively, in sediment samples were 0.73 + 0.04 Bg/Kg and 6.72 + 0.07 Bg/Kg,
respectively, in plankton samples were 0.0080 £ 0.0023 Bg/l and 0.1328 + 0.0120 Bq/l respectively.
During the wet season (June - November) the average of gross alpha and beta in sea water samples
were 0.22 + 0.043 Bg/l and 0.92 + 0.028 Bg/l, respectively, in sediment samples were 0.64 £+ 0.04
Bg/Kg and 6.81 + 0.07 Bg/Kg, respectively, in plankton samples were 0.0107 + 0.0026 Bq/l and

0.2007 = 0.0136 Bq/l, respectively.

Student’s signature Thesis Advisor’s signature
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4.1 a-decay;
4.2 B-decay with subdivision
4.2.1 B decay
422 Btdecay and electron capture(EC);
4.3 "Y-decay, also emission of conversion or Auger electrons;
4.4 Spontaneous fission;
4.5 Proton-decay;

4.6 Emission of heavier particles. (Keller, 1988)
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500 ml sea
water

Neutralize with

Boil the sample for 3 minutes
and allow it to stand for 1

Add 1 ml Ba carrier

Smg ml!

Heatto 50°C while stirring
for 30 minutes

Add 1 ml Fe carrier (5 mg
ml!)and 1 ml of bromocresol
purple

Precipitate with 6N NH,OH
- _——1

Filter and Dry the
precipitate )

Heat at 50°C while stirring
for 30 minutes
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ﬂ 2000 ml sea water B

!

Add 1 ml iron-carrier

p

1 ml barium carrier

NH,Cl4.5¢g

Heat to 60-70 °C

Adjust pH to 7-8 with 6 M
NH,OH

Boil the sample for 3 minutes

Allow it to stand on hot
plate

Keep temperature at 60-70°C
Filter and Dry the
precipitate
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TUNAAUYS 0.37+0.053 0.260.054 0.1620.050 0.34+0.068 0.39+0.061
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NINGINN 2551 C{!Enﬂll 2551 UNIINAU 2552 IB8Y 2552 NING1AN 2552
s lslan . 0.98+0.05 0.74+0.04 0.92+0.05 0.790.04
TUNAAUYS 0.72+0.04 0.89+0.05 1.49+0.06 2.13+0.08 0.44+0.03
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a0l
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nlaugns - 7.80 7.94 7.88 7.75 - 2.56 5.96 4.52 5.41
9y - 7.97 7.98 7.83 8.04 4 5.44 8.14 5.08 4.28
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Salinity (ppt) Temperature °c
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GRRETY! - 30.6 31.6 31.0 254 - 29.4 254 30.4 29.9
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Sample weight (mg) MDA (Bq/)
detector | cpm(b) | cpm(s) | netcpm| fa Eff, Activity (Bq/l)] O (Bg/l) MDA (cpm)

July 2008 precipitate| Blank | et Calculation

1S2WA ) 0.1100 { 0.7700 | 0.6600 | 03942 | 0.1508 | 1411 92.96 48.14 0.37 0.033 0.08652 0.0073
[SIWA 2 0.0700 | 03567 | 02867 | 03326 | 0.1508 | 146.8 92.96 53.84 0.19 0.043 008652 0.0035
[S4WA ] 0.1000 | 02700 | 01700 | 03541 | 0.1265 | 1446 92.96 5164 0.13 0,045 0.08180 0.0058
ISSWA 4 0.1100 [ 03700 | 02600 | 03164 | 0.1545 [ 1487 92.96 55.74 0.18 0.047 0.10949 0.0031
[SOWA ) 0.1000 | 03700 | 02700 | 03785 | 0.1409 | 1424 92.96 49.44 0.17 0.043 0.10521 0.0067
ISTWA 7 0.1100 | 0.6400 | 05300 | 02959 | 0.1644 | 1516 92.96 58.64 0.36 0059 0.09197 0.0073
ISWA 4 0.0900 | 04700 | 03800 | 03605 | 0.1545 | 1440 92.96 5104 0.23 0,045 0.103574 0.0035
IS9WA ) 0.1100 | 03867 | 02767 | 03955 | 0.1409 | 1410 92.96 48,04 0.17 0.042 008354 0.0058
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Sample weight (ing) MDA (Bq)
detector | cpm(b) | cpm(s) | netcpm| fa Eff. Activity (Bq/l)| @ (Bq/l) MDA (cpm)

Oct. 2008 precipitate| Blank | net Calculation

2S1WA 7 0.0600 | 04733 | 04133 | 03615 | 0.1644 1439 92.96 50.94 0.23 0.041 0.06391 0.0067
252WA 9 0.1000 | 04667 | 03667 | 03500 | 0.1333 1450 92.96 5204 0.26 0.054 0.10512 0.0073
283WA 10 0.0500 | 04167 | 03667 | 04071 | 0.1492 140.1 92.96 47.14 0.20 0.037 0.05710 0.0055
284WA 4 0.1200 | 04200 | 03000 | 0.4006 | 0.1545 140.6 92.96 47.64 0.16 0.040 0.08681 0.0058
285WA 7 0.1100 | 04600 | 03500 | 0.4044 | 0.1644 140.3 92.96 4734 0.18 0.038 0.07736 0.0051
256WA 10 0.1000 | 05100 | 04100 [ 03773 | 0.1492 142.5 92.96 49.54 0.24 0.046 0.08712 0.0067
2STWA | 0.0900 | 0.5400 | 04500 | 04057 | 0.1568 140.2 92.96 4724 0.24 0.042 0.07313 0.0067
288WA 2 0.0900 | 0.4900 | 04000 | 0.4850 | 0.1508 1348 92.96 41.84 0.18 0.035 0.06362 0.0073
289WA 3] 0.0600 | 05200 | 04600 | 04232 | 0.1265 1389 92.96 45.94 0.29 0.047 0.0709 0.0035
2S10WA 4 0.1000 | 03600 | 02600 [ 04302 | 0.1545 1384 92.96 4544 0.13 0.034 0.07379 0.0058
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Sample weight (mg) MDA (Bq/l)
detector | cpm(b) | cpm(s) | metcpm| fa Eff, Activity (Bg/l)| O (Bg/l) MDA (cpm)
Jan, 2009 precipitate| Blank net Calculation
3SIWA | 0.2000 | 04200 | 0.2200 | 0.5944 [ 0.1568 | 12876 92.96 35.80 0.08 0.028 0.07441 0.0067
3S2WA 2 0.1300 | 03600 | 0.2300 | 03094 [ 0.1508 | 149.62 92.96 56.66 0.16 0.050 0.11989 0.0073
ISIWA 3 0.1600 | 0.5000 | 0.3400 | 0.6026 | 0.1265 | 12835 92.96 35.39 0.15 0.036 0.08137 0.0035
3S4WA 4 0.1300 | 03700 | 02400 | 05235 | 0.1545 13253 92.96 39.57 0.10 0.029 0.06911 0.0038
3SSWA 5 0.1000 | 03500 [ 02500 | 04397 | 0.1409 | 137.74 92.96 4478 0.13 0.036 0.07916 0.0067
3S6WA b 0.1000 | 0.3800 | 0.2800 | 03897 [ 0.1629 | 14147 92.96 4851 0.15 0.036 0.07728 0.0075
3STWA 7 0.1300 | 03200 | 0.1900 | 0.6519 [ 0.1644 | 12599 92.96 33.03 0.06 0.021 0.05218 0.0051
ISWA 8 0.1200 | 04500 | 03300 | 0.5636 | 0.1583 130.34 92.96 3738 0.12 0.028 0.06020 0.0057
3SYWA 9 0.1000 | 0.2800 | 0.1300 | 04338 | 0.1333 138.15 92.96 45.19 0.10 0.036 0.08480 0.0063
3STOWA 10 0.0900 | 03500 | 0.2600 | 03406 | 0.1492 | 14595 92.96 52.99 0.17 0.043 0.09153 0.0067

16
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Sample weight (mg) MDA (Bg/l)
detector| cpm(b) | cpm(s) |netcpm| fa Eff. Activity (Bg/l)] O (Bg/l) MDA (cpm)
Apr. 2009 precipitate|  Blank net Calculation
4SIWA 1 0.2000 | 04300 | 0.2300 | 0.5278 | 0.1568 | 13229 92.96 3933 0.09 0.032 0.08380 0.0067
4S2WA 2 0.1300 | 0.5300 | 04000 | 0.2037 | 0.1508 | 161.90 92.96 68.94 .34 0.068 0.14066 0.0073
4S3WA 3 0.1600 { 02700 | 0.1100 | 03040 | 0.1265 | 150.37 92.96 5741 0.10 0.057 0.16130 0.0035
4S4WA 4 0.1300 | 0.3400 | 0.2100 | 0.3956 | 0.1545 | 14099 92.96 48.03 0.11 0.037 0.09146 0.0058
4S5WA 5 0.1000 | 0.2700 | 0.1700 | 0.599%6 | 0.1409 | 128.50 92.96 35.54 0.07 0.024 0.05803 0.0067
4S6WA 6 0.1000 | 0.3700 | 0.2700 | 03529 | 0.1629 | 14472 92.96 51.76 0.16 0.040 0.08533 0.0075
4STWA 7 0.1300 | 04900 | 03600 | 03746 | 0.1644 | 14273 92.96 49.17 0.19 0.043 0.09080 0.0031
4S8WA § 0.1200 | 03600 | 02400 | 03245 | 01583 | 14772 92.96 54.76 0.16 0.045 0.10456 0.0057
4S9WA 9 0.1000 | 0.3600 | 0.2600 | 03944 | 0.1333 | 141.09 92.96 48.13 0.16 0.043 0.09327 0.0063
4S10WA 10 0.0900 | 03300 | 0.2400 | 0.3040 | 0.1492 | 15037 92.96 5741 0.18 0.048 0.10255 0.0067
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Sample weight (mg) MDA (Bq/l)
detector | cpm(b) | cpm(s) | metcpm| fa Eff. Activity Bg/l)] O (Bg/l) MDA (cpm)

July 2009 precipitate| Blank | net Calculation

SSIWA I 0.0700 | 0.5300 | 0.5300 | 03925 | 0.1568 | 14124 9296 4828 0.29 0.042 0.06607 0.0067
5S2WA 1 0.0700 { 05980 | 0.5280 [ 0.2867 | 0.1568 | 153.20 92.96 60.24 0.39 0.061 0.09126 0.0073
SS3WA 4 0.1133 | 0.5430 | 04297 | 03956 | 0.1545 | 140.99 92.96 48.03 0.23 0.044 0.08541 0.0035
SS4WA 5 0.0692 | 04650 | 03958 [ 0.5419 | 0.1409 | 13151 92.96 38.55 0.17 0.032 0.05344 0.0038
5SSWA 0 0.0717 | 0.5220 | 04503 | 0.6560 | 0.1629 | 12580 9296 32.84 0.14 0.024 0.03886 0.0067
5S6WA § 0.0867 | 05180 | 04313 [ 02966 | 01538 | 17244 92.96 7948 0.32 0.057 0.10009 0.0075
SSTWA 9 0.0683 | 0.5670 | 04987 | 06780 | 0.1644 | 124.80 92.96 31.84 0.15 0.024 0.03637 0.0031
SS8WA 10 0.0508 | 05110 | 04602 | 03354 | 0.1492 | 17742 9296 84.46 0.31 0.050 0.06985 0.0057
SSYWA ) 0.0692 | 04400 | 03708 [ 04012 | 0.1409 | 140.55 92.96 4759 0.2 0.042 0.07217 0.0063
SSTOWA § 0.0867 | 04700 | 03833 | 04432 | 01538 | 13750 9296 4454 0.19 0.036 0.06700 0.0067
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Sample July wWeight (mg) MDA (Bq/)
detector | cpm(h) | cpm(s) | nmetepm | Eff Activity (Bg/l)| O (Bq/)

2008 precipitate | Blank net Calculation
1S2WB 1 LOT5 | 96650 | 83925 | 0064 | 13191 | 935 3841 11475 0.0309 0.06443
1$3WB ) 14692 | 105100 | 90408 | 0062 | 14680 | 935 5330 12113 0.0328 0.07568
[S4WB ] LIS0 | 103500 | 92350 | 00604 | 14460 | 95 SLI0 12741 0.0330 0.06789
1S5WB \ 06742 | 94660 | 87918 | 00029 | 14870 | 933 5.0 11648 0.0298 0.05069
1S6WB 6 08925 | 110300 | 104375 | 00052 | 14240 | 933 4890 1957 0.0312 0.05627
[STWB ) 08275 | 106100 | 97825 | 0064 | 15160 | 933 58.10 13064 0.0319 005061
1S8WB 10 08075 | 86250 | 78175 | 00626 | 14400 | 933 50.50 L0407 0.0289 0.05574

¥6
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Sample Oct. weight (mg) MDA (Bq/l)
detector | cpm(h) cpm(s) net cpm Eff, Activity Bg/l)| O (Bq/l)

2008 precipitate |  Blank net Calculation
2S1WB | 1.0725 3.6500 2.5775 0.0624 141.56 93.5 48.06 0.3442 0.0205 0.06445
252WB 2 14692 4.5050 3.0358 0.0622 140.67 93.5 47.17 0.4007 0.0232 0.07568
2S3WB 3 11150 5.2056 4.0906 0.0604 137.31 93.5 4381 0.5644 0.0245 0.06789
254WB 5 0.6742 4.7400 4.0658 0.0629 141.90 93.5 48.40 0.5387 0.0218 0.05069
285WB 6 0.8925 4.9650 4.0725 0.0652 136.77 93.5 43.27 0.5205 0.0219 0.05627
256WB 9 0.8275 4.1000 3.2725 0.0624 13542 93.5 41.92 0.4370 0.0210 0.05661
2STWB 10 0.8075 3.9350 3.1275 0.0626 134.39 93.5 40.89 0.4163 0.0205 0.05574
2S8WB | 1.0475 3.4940 2.4465 0.0624 133.48 93.5 39.98 0.3267 0.0201 0.06369
2S9WB 3 1.0300 4.5280 3.4980 0.0604 137.88 93.5 4438 0.4826 0.0230 0.06525
2S10WB 5 0.7183 3.7060 29877 0.0629 132.86 93.5 39.36 0.3958 0.0197 0.05232
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Sample Jan. weight (mg) MDA (Bq/l)
detector | cpm(b) cpm(s) | netcpm Eff. Activity (Bg/l)| O (Bq/l)

2009 precipitate | Blank net Calculation
3S1WB 0 10283 3.3090 2.2807 0.0652 137.54 93.5 44,04 0.2915 0.0188 0.06040
3S2WB 9 10205 47550 3.7345 0.0624 150.87 93.5 5737 0.4987 0.0227 0.06287
3S3WB 10 0.7242 2.8300 2.1058 0.0626 134.60 93.5 41.10 0.2803 0.0177 0.05279
3S4WB | 1.0475 3.1500 2.1025 0.0624 135.93 93.5 443 0.2808 0.0193 0.06369
3SSWB 3 1.0300 3.9400 2.9100 0.0604 132.93 93.5 39.43 0.4015 0.0217 0.06525
3S6WB 5 0.7183 3.3500 26317 0.0629 130.54 93.5 37.04 0.3487 0.0189 0.05232
3STWB 0 10283 3.5950 2.5667 0.0652 138.83 93.5 4533 0.3281 0.0194 0.06040
3S8WB 9 10205 5.7730 47525 0.0624 137.92 93.5 4442 0.6347 0.0246 0.06287
3S9WB 10 0.7242 3.0450 2.3208 0.0636 136.61 93.5 .11 0.3041 0.0180 0.05196
3S10WB | 1.0475 5.8300 47825 0.0624 133.35 93.5 39.85 0.6387 0.0248 0.06369
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Sample weight (mg) MDA (Bg/l)
detector cpm(b) cpm(s) net cpm Eff, Activity (Bg/l)| O (Bg/l)

April 2009 precipitate |  Blank net Calculation
4S1WB 5 0.5950 6.3550 5.7600 0.0629 142.21 93.5 48.71 0.7631 0.0247 0.04762
4S2WB 6 0.8950 8.5333 7.6383 0.0652 19135 93.5 97.85 0.9763 0.0278 0.05635
4S3WB 9 0.6500 43717 3nn 0.0624 136.20 93.5 42.70 0.4970 0.0212 0.05017
4S4WB 10 0.9750 5.0217 4.0467 0.0626 136.37 93.5 42.87 0.5387 0.0231 0.06125
4S5WB | 0.5050 5.6050 5.1000 0.0624 138.45 93.5 44.95 0.6811 0.0233 0.04422
4S6WB 3 0.9650 7.3200 6.3550 0.0604 139.76 93.5 46.26 0.8768 0.0281 0.06316
4STWB 5 0.5950 7.2200 6.6250 0.0629 153.88 93.5 60.38 0.8777 0.0262 0.04762
4S§WB 6 0.8950 6.5850 5.6900 0.0652 161.04 93.5 67.54 0.7272 0.0247 0.05635
4S9WB 9 0.6500 6.4400 5.7900 0.0624 137.16 93.5 43.66 0.7732 0.0251 0.05017
4S10WB 10 0.9750 4.9000 3.9250 0.0636 160.80 93.5 67.30 0.5143 0.0225 0.06029
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v

Sample July weight (mg) MDA (Bg/)
detector | cpm(b) cpm(s) net cpm Eff, Activity (Bq/l)| O (Bg/l)

2009 precipitate | Blank net Calculation
5SIWB | 0.8250 9.2400 8.4150 0.0624 135.21 935 4171 11238 0.0300 0.05653
5S2WB 2 0.7211 10.0700 9.3489 0.0622 151.93 93.5 58.43 12525 0.0311 0.05302
5S3WB 3 0.9067 8.2550 7.3483 0.0604 126.20 93.5 32.70 1.0138 0.0295 0.06122
5S4WB - 0.6475 9.0150 8.3675 0.0617 137.16 93.5 43.66 11301 0.0297 0.05065
5S5WB 5 0.6267 9.5900 8.9633 0.0629 134.85 93.5 4135 11875 0.0299 0.04887
5S6WB 6 0.8658 9.9650 9.0992 0.0652 133.94 93.5 40.44 1.1630 0.0297 0.05542
5STWB 7 0.9000 10.6750 9.7750 0.0640 148.35 935 54.85 12728 0.0313 0.05756
5S8WB 8 0.7783 7.5000 6.7217 0.0638 15126 93.5 5776 0.8780 0.0266 0.05370
5S9WB 9 0.5917 9.0250 §.4333 0.0642 137.16 93.5 43.66 1.0947 0.0285 0.04653
5S10WB 10 0.8558 9.4250 8.5692 0.0626 138.25 935 44.75 1.1407 0.0302 0.05739
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weight MDA (Bq/Kg)
station |[Sample July 2008| detector | cpm(b) | cpm(s) | metcpm | Eff. Activity (Bq/Kg) | O (Bq/Kg)
gram Kg Calculation

1 [Prasart Mai Sak

2 |Ban Pak Kon Chara | 0.0030 | 1.0100 [ 1.0070 232 10.0388 0.01 0.7206 0.0456 0.01634

3 |Hua Lamchabung 2 0.0330 | 11700 | 1.1370 27 10.0224 0.01 0.6977 0.0426 0.04646

4 |Sapan Gasesso 4 0.0333 [ 11800 | 1.1467 241 10.0394 0.01 0.7899 0.0480 0.05239

5 |Sapan Sailo 5 0.0333 [ 0.6600 [ 0.6267 2.90 10.0204 0.01 0.3594 0.0302 0.04362

6 |Pramong Sriracha 6 0.0667 [ 08900 [ 0.8233 3.00 10.0217 0.01 0.4564 0.0343 0.05967

7 |BangPra 8 0.0667 [ 0.6700 [ 0.6033 249 10.0128 0.01 0.4033 0.0363 0.07196

§  |Kaptain Yut 9 0.0667 | 0.6400 [ 0.5733 3.34 10.0024 0.01 0.2860 0.0265 0.05370

9 |Bang Sane 10 0.0667 | 0.6400 [ 0.5733 3R 10.0238 0.01 0.2871 0.0266 0.05391
10 |Ang Sira
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weight MDA (Bg/Kg)
station (Sample Oct. 2008| detector | cpm(b) | cpm(s) | netcpm | Eff. Activity (Bq/Kg) | O (Bg/Kg)
gram Kg Calculation
| [Prasart Mai Sak | 0.0030 | 13700 | 13670 232 10.0627 0.01 0.9759 0.0529 0.01630
2 |BanPak KonChara | 2 0.0330 | 14900 | 14570 271 10.0684 0.01 0.8900 0.0477 0.04625
3 |HuaLamchabung 4 0.0333 | 0.7900 | 0.7567 3.11 10.0394 0.01 0.4039 0.0306 0.04060
4 |Sapan Gasesso 5 0.0333 | 0.6100 | 05767 241 10.0204 0.01 0.3980 0.0350 0.05249
5 |Sapan Sailo 6 0.0067 | 0.6900 | 0.6233 290 10.0217 0.01 0.3574 0.0316 0.06173
6 |Pramong Sriracha 7 0.0667 | 0.7900 | 0.7233 3.00 10.0128 0.01 0.4013 0.0325 0.05973
7  |BangPra 8 0.067 | 15300 | 14633 3.06 10.0702 0.01 0.7914 0.0432 0.05822
§ |Kaptain Yut 9 0.0667 | 3.6200 | 3.5533 249 10.0297 0.01 23713 0.0810 0.07184
9 |Bang Sane 8 0.0667 | 1.5100 | 14433 3.34 10.0320 0.01 0.7179 0.0395 0.05354
10 [Ang Sira 9 0.0667 | 1.0600 | 0.9933 332 10.0210 0.01 0.4976 0.0336 0.05393
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weight (mg) MDA (Bg/Kg)
station |Sample Jan. 2009| detector | cpm(b) | cpm(s) | nmetcpm | Eff. Activity (Bqg/Kg) | O (Bg/Kg)
precipitate |  Blank Calculation
I [Prasart Mai Sak 9 0.0667 | 15600 [ 14933 3.34 10.0627 0.01 0.7405 0.0400 0.05338
2 |BanPakKonChara | 19 0.0667 | 3.0000 | 2.9933 332 10.0684 0.01 14925 0.0558 0.05367
3 |Hua Lamchabung | 0.0030 | 16100 | 1.6070 232 9.9966 0.01 1.1548 0.0577 0.01641
4 |Sapan Gasesso 2 0.0330 | 0.8200 | 0.7870 271 10.0149 0.01 0.4833 0.0359 0.04650
5 |Sapan Sailo 4 0.0333 | 0.8200 | 0.7867 311 10.0359 0.01 0.4201 0.0312 0.04061
6 [Pramong Sriracha 5 0.0333 | 0.7700 | 0.7367 241 10.0361 0.01 0.5076 0.0391 0.05241
7 |BangPra 6 0.0667 | 11700 | 1.1033 2.90 10.0702 0.01 0.6297 0.0401 0.06143
§ |Kaptain Yut 8 0.0667 | 0.7200 | 0.6533 3.34 10.0297 0.01 0.3250 0.0279 0.05356
9 |Bang Sane | 0.0030 | 03700 | 0.3670 232 10.0320 0.01 0.2628 0.0277 0.01635
10 [Ang Sira 2 0.0330 | 13900 | 1.3570 271 10.0210 0.01 0.8328 0.0463 0.04647
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weight (mg) MDA (Bg/Kg)
station (Sample Apr. 2009| detector | cpm(b) | cpm(s) | metcpm | Eff. Activity (Bq/Kg) | O (Bg/Kg)
precipitate|  Blank Calculation
I |Prasart Mai Sak 2 0.0330 | 1.5300 | 1.4970 21 10.0627 0.01 0.9149 0.0483 0.04628
2 [BanPakKonChara | 4 | 00333 | 31300 | 3.007 | 241 | 100684 | 001 21270 0.0773 0.05224
3 [Hua Lamchabung 5 0.0333 | 1.5900 | 1.5567 290 10.0394 0.01 0.8911 0.0461 0.04354
4 |Sapan Gasesso 6 0.0667 | 09800 | 09133 3.00 10.0204 0.01 0.5064 0.0359 0.05968
5 |Sapan Sailo 8 0.0667 | 0.7900 | 0.7233 249 10.0224 0.01 04831 0.0391 0.07189
6 [Pramong Sriracha 9 0.0667 | 1.0900 | 1.0233 334 10.0394 0.01 0.5086 0.0338 0.05350
7  |BangPra 10 0.0667 | 12200 | 1.1533 332 10.0204 0.01 0.5778 0.0359 0.05393
§  |Kaptain Yut 4 0.0333 | 12900 | 1.2567 241 10.0217 0.01 0.8672 0.0502 0.05249
9 |Bang Sane 5 0.0333 | 02500 | 0.2167 290 9.9978 0.01 0.1246 0.0194 0.04372
10 |Ang Sira 6 0.0667 | 13100 | 1.2433 3.00 10.0149 0.01 0.6897 0.0412 0.05971
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weight (mg) MDA (Bg/Kg)
station (Sample July 2009| detector | cpm(b) | cpm(s) | netcpm Eff. Activity (Bq/Kg) | O (Bq/Kg)
precipitate |  Blank Calculation
1 [Prasart Mai Sak 7 0.0667 | 15000 | 14333 3.00 10.0483 0.01 0.7925 0.0438 0.05952
2 [BanPak Kon Chara 8 0.0667 | 0.8800 | 0.8133 3.06 10.0259 0.01 0.4418 0.0334 0.05848
3 |Hua Lamchabung 9 0.0667 | 14400 | 13733 249 10.0010 0.01 0.9191 0.0520 0.07204
4 |Sapan Gasesso 2 0.0330 | 0.9400 | 0.9070 271 10.0174 0.01 0.5568 0.0383 0.04648
5 |Sapan Sailo 4 0.0333 [ 0.7500 | 0.7167 241 10.0334 0.01 0.4940 0.0386 0.05242
6 |Pramong Sriracha 5 0.0333 [ 0.9400 | 0.9067 2.90 10.0188 0.01 0.5201 0.0358 0.04363
7 |BangPra 6 0.0667 | 1.8100 | 1.7433 3.00 10.0008 0.01 0.9684 0.0481 0.05980
§  |Kaptain Yut 8 0.0667 | 12600 | 1.1933 249 9.9615 0.01 0.8018 0.0489 0.07233
9 |Bang Sane 9 0.0667 | 04100 | 0.3433 334 10.0463 0.01 0.1705 0.0217 0.05347
10 |Ang Sira 10 0.0667 | 17600 | 1.6933 332 10.0952 0.01 0.8420 0.0425 0.05353
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weight MDA (Bg/Kg)
station [Sample July 2008| detector | cpm(b) | cpm(s) | netcpm Eff. Activity (Bq/Kg) | O (Bg/Kg)
gram Kg Calculation

I |Prasart Mai Sak

2 |BanPakKonChara | 1 | 06333 | 2460 | 2397 | 854 | 100388 | 001 4.6 0.06 0.06448
3 |Hua Lamchabung 2 03333 | 25.72 25.39 8.88 10.0224 0.01 4.75 0.06 0.04506

4 |Sapan Gasesso 4 04667 | 17.80 17.33 8.95 10.0394 0.01 322 0.05 0.05282

5 |Sapan Sailo 5 04000 | 17.15 16.75 8.95 10.0204 0.01 3.1 0.05 0.04899

6 [Pramong Sriracha 0 0.6000 | 17.57 16.97 8.88 10.0217 0.01 318 0.05 0.06046

7 |BangPra 8 0.7000 | 39.06 38.36 9.07 10.0128 0.01 7.04 0.07 0.06400

§  |Kaptain Yut 9 0.6000 | 28.79 28.19 9.18 10.0024 0.01 5.12 0.06 0.05860

9  |Bang Sane 10 0.6000 | 44.49 43.89 9.10 10.0238 0.01 8.02 0.08 0.05899
10 |Ang Sira
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weight MDA (Bg/Kg)
station {Sample Oct. 2008| detector | cpm(b) | cpm(s) | metcpm |  Eff. Activity (Bq/Kg) | O (Bg/Kg)
gram K¢ Calculation
1 |Prasart Mai Sak 1 0.6333 | 4144 40.81 8.54 10.0627 0.01 791 0.08 0.06433
2 |BanPakKonChara | 3 | 03333 | 4508 | 4475 | 888 | 10.0684 | 001 8.34 0.08 0.04486
3 [Hua Lamchabung 4 04667 | 52.49 52.02 8.95 10.0394 0.01 9.65 0.09 0.05282
4 |Sapan Gasesso 5 0.4000 17.92 17.52 8.95 10.0204 0.01 3.26 0.05 0.04899
5 [Sapan Sailo 6 0.6000 18.58 17.98 8.88 10.0217 0.01 337 0.05 0.06046
6 [Pramong Sriracha 1 0.5000 | 32.09 31.59 §.94 10.0128 0.01 5.88 0.07 0.05487
7 |BangPra 8 0.7000 | 46.46 45.76 9.07 10,0702 0.01 8.35 0.08 0.06363
§  |Kaptain Yut 9 0.6000 | 100.53 99.93 9.18 10.0297 0.01 18.09 0.12 0.05844
9  [Bang Sane 8 0.7000 | 44.49 43.79 9.07 10.0320 0.01 8.02 0.08 0.06388
10 |Ang Sira 9 0.6000 | 44.27 43.67 9.18 10.0210 0.01 791 0.08 0.05849
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weight (mg) MDA (Bq/Kg)
station [Sample Jan. 2009| detector | cpm(b) | cpm(s) | netcpm Eff, Activity (Bq/Kg) | O (Bg/Kg)
precipitate |  Blank Calculation
| |Prasart Mai Sak 9 0.6000 | 33.00 32,40 9.18 10.0627 0.01 5.85 0.07 0.05825
2 |BanPakKonChara | 10 | 06000 | 7134 | 7074 | 910 | 100684 | 001 12.87 0.10 0.03873
3 |Hua Lamchabung | 0.6333 | 2753 26.90 8.54 9.9966 0.01 5.25 0.07 0.06475
4 |Sapan Gasesso 2 03333 | 17.00 16.67 8.88 10.0149 0.01 3.12 0.05 0.04510
5 |Sapan Sailo 4 04667 | 21.63 21.16 8.95 10.0359 0.01 3.93 0.06 0.05283
6 |Pramong Sriracha 5 04000 | 16.24 15.84 8.95 10.0361 0.01 2.94 0.05 0.04891
7 |BangPra 6 0.6000 | 41.26 40.66 8.88 10.0702 0.01 7.58 0.08 0.06017
§ |Kaptain Yut 8 0.7000 | 34.05 33.35 9.07 10.0297 0.01 6.11 0.07 0.06389
9  [Bang Sane | 0.6333 | 4143 40.80 8.54 10.0320 0.01 7.94 0.08 0.06453
10 [Ang Sira 2 03333 | 4253 42.20 8.88 10.0210 0.01 7.90 0.08 0.04507
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weight (mg) MDA (Bg/Kg)
station [Sample Apr. 2009| detector | cpm(b) | cpm(s) | netcpm Eff, Activity (Bq/Kg) | O (Bg/Kg)
precipitate |  Blank Calculation
I |Prasart Mai Sak 2 03333 | 3429 33.96 8.88 10.0627 0.01 6.33 0.07 0.04488
2 |BanPakKonChara | 4 | 04667 | 7638 | 7591 | 895 | 100684 | 001 14.04 0.10 0.05266
3 [Hua Lamchabung 5 04000 | 28.04 27.64 8.95 10.0394 0.01 5.13 0.06 0.04890
4 |Sapan Gasesso 0 0.6000 1722 16.62 8.88 10.0204 0.01 311 0.05 0.06047
5 |Sapan Sailo 8 0.7000 | 32.75 32.05 9.07 10.0224 0.01 5.88 0.07 0.06394
6 [Pramong Sriracha 9 0.6000 13.72 13.12 9.18 10.0394 0.01 237 0.04 0.05839
7 |BangPra 10 0.6000 | 40.87 40.27 9.10 10.0204 0.01 736 0.07 0.05901
§  [Kaptain Yut 4 04667 | 58.92 58.45 8.95 10.0217 0.01 10.86 0.09 0.05291
9 |Bang Sane 5 04000 | 4175 41.35 8.95 9.9978 0.01 770 0.08 0.04910
10 |Ang Sira 6 0.6000 | 44.42 43.82 8.88 10.0149 0.01 8.21 0.08 0.06051
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weight (mg) MDA (Bq/Kg)
station |Sample July 2009| detector | cpm(b) | cpm(s) | netcpm Eff. Activity (Bq/Kg) | O (Bq/Kg)
precipitate |  Blank Calculation
| [Prasart Mai Sak 7 0.5000 | 50.70 50.20 8.94 10.0483 0.01 9.31 0.08 0.05468
2 |BanPakKonChara | g | 07000 | 5798 | 5728 | 907 | 100259 | 001 10.50 0.09 0.06391
3 |Hua Lamchabung 9 0.6000 | 30.14 29.54 9.18 10.0010 0.01 5.36 0.06 0.05861
4 |Sapan Gasesso 2 03333 | 20.11 19.78 8.88 10.0174 0.01 3 0.05 0.04508
5 |Sapan Sailo 4 04667 | 22.10 21.63 8.95 10.0334 0.01 4.02 0.06 0.05285
6 |Pramong Sriracha 5 0.4000 | 13.95 13.55 8.95 10.0188 0.01 252 0.04 0.04900
7 |BangPra 6 0.6000 | 70.81 70.21 8.88 10.0008 0.01 13.18 0.10 0.06059
§ |Kaptain Yut 8 0.7000 | 63.67 62.97 9.07 9.9615 0.01 11.62 0.09 0.06433
9  [Bang Sane 9 0.6000 | 3842 37.82 9.18 10.0463 0.01 6.83 0.07 0.05835
10 [Ang Sira 10 0.6000 | 42.61 42.01 9.10 10.0952 0.01 7.62 0.08 0.05857
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MDA (Bg/l)
station |[Sample July 2008| detector [ cpm(b) | cpm(s) | netcpm Eff. | Activity (Bg/l) 0 (Bq/l)
Calculation
1 |Prasart Mai Sak
2 |Ban Pak Kon Chara 2 0.0030 0.0416 0.0386 0.0218 0.0059 0.0020 0.00349
3 |Hua Lamchabung 3 0.0025 0.0528 0.0503 0.0210 0.0080 0.0024 0.00331
4 |Sapan Gasesso 4 0.0055 0.0768 0.0713 0.0225 0.0106 0.0027 0.00458
5 |Sapan Sailo 5 0.0100 0.0620 0.0520 0.0245 0.0071 0.0023 0.00567
6  |Pramong Sriracha 6 0.0210 0.0608 0.0398 0.0253 0.0052 0.0024 0.00796
7  |BangPra 8 0.0150 0.1512 0.1362 0.0260 0.0175 0.0033 0.00654
8  |Kaptain Yut 9 0.0070 0.0880 0.0810 0.0259 0.0104 0.0025 0.00449
9  |Bang Sane 10 0.0050 0.0912 0.0862 0.0246 0.0117 0.0027 0.00399
10 |Ang Sira
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MDA (Bqg/l)
station [Sample Oct. 2008| detector | cpm(b) cpm(s) | netcpm Eff. Activity (Bq/l) 0 (Bg/l)
Calculation
1 |Prasart Mai Sak 2 0.0030 0.0480 0.0450 0.0218 0.0069 0.0022 0.00349
2 |Ban Pak Kon Chara 3 0.0025 0.0440 0.0415 0.0210 0.0066 0.0022 0.00331
3 |Hua Lamchabung 4 0.0055 0.0320 0.0265 0.0225 0.0039 0.0018 0.00458
4 |Sapan Gasesso 5 0.0100 0.0300 0.0200 0.0245 0.0027 0.0017 0.00567
5  |Sapan Sailo 6 0.0210 0.0620 0.0410 0.0253 0.0054 0.0024 0.00796
6  |Pramong Sriracha 8 0.0150 0.0460 0.0310 0.0260 0.0040 0.0020 0.00654
7  |Bang Pra 9 0.0070 0.0540 0.0470 0.0259 0.0060 0.0020 0.00449
8  |Kaptain Yut 10 0.0050 0.1000 0.0950 0.0246 0.0129 0.0028 0.00399
9  |Bang Sane 2 0.0030 0.0460 0.0430 0.0218 0.0066 0.0021 0.00349
10 |Ang Sira 3 0.0025 0.0387 0.0362 0.0210 0.0057 0.0020 0.00331
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MDA (Bq/l)
station |Sample Jan. 2009| detector | cpm(b) cpm(s) | netcpm Eff. Activity (Bg/l) 0 (Bq/l)
Calculation
1 |Prasart Mai Sak 4 0.0055 | 0.0447 | 0.0392 | 0.0218 0.0060 0.0022 0.00473
2 |Ban Pak Kon Chara 5 0.0100 | 0.0727 | 0.0627 | 0.0210 0.0100 0.0029 0.00662
3 |Hua Lamchabung 6 0.0210 | 0.0653 | 0.0443 | 0.0225 0.0066 0.0028 0.00895
4 |Sapan Gasesso 8 0.0150 | 0.0520 | 0.0370 | 0.0245 0.0050 0.0022 0.00695
5  |Sapan Sailo 9 0.0070 | 0.0613 | 0.0543 | 0.0253 0.0072 0.0022 0.00459
6  |Pramong Sriracha 10 0.0050 | 0.0240 | 0.0190 | 0.0260 0.0024 0.0014 0.00378
7 |BangPra 2 0.0030 | 0.0493 | 0.0463 | 0.0259 0.0060 0.0019 0.00294
8  |Kaptain Yut 3 0.0025 | 0.0773 | 0.0748 | 0.0246 0.0101 0.0024 0.00282
9  |Bang Sane 4 0.0055 | 0.0640 | 0.0585 | 0.0218 0.0089 0.0025 0.00473
10 [Ang Sira 5 0.0100 | 0.0280 | 0.0180 | 0.0210 0.0029 0.0020 0.00662
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MDA (Bq/l)
station |Sample Apr. 2009( detector | cpm(b) cpm(s) | netcpm Eff. Activity (Bq/l) 0 (Bq/l)
Calculation
1 |Prasart Mai Sak 6 0.0210 | 0.0587 | 0.0377 | 0.0218 0.0058 0.0027 0.00924
2 |BanPak Kon Chara 8 0.0150 | 0.0800 | 0.0650 | 0.0210 0.0103 0.0031 0.00810
3 |Hua Lamchabung 9 0.0070 | 0.0333 | 0.0263 | 0.0225 0.0039 0.0019 0.00517
4 |Sapan Gasesso 10 0.0050 | 0.0160 | 0.0110 | 0.0245 0.0015 0.0012 0.00401
5  |Sapan Sailo 2 0.0030 | 0.0440 | 0.0410 | 0.0253 0.0054 0.0018 0.00301
6 |Pramong Sriracha 3 0.0025 | 0.0640 | 0.0615 | 0.0260 0.0079 0.0021 0.00267
7  |BangPra 4 0.0055 | 0.1020 | 0.0965 | 0.0259 0.0124 0.0027 0.00398
8  |Kaptain Yut 5 0.0100 | 0.0660 | 0.0560 | 0.0246 0.0076 0.0024 0.00565
9  |Bang Sane 6 0.0210 | 0.0460 | 0.0250 | 0.0218 0.0038 0.0025 0.00924
10 |Ang Sira 8 0.0150 | 0.0240 | 0.0090 | 0.0210 0.0014 0.0020 0.00810
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MDA (Bg/l)
station |Sample July 2009| detector | cpm(b) cpm(s) | netcpm Eff. Activity (Bq/l) 0 (Bq/l)
Calculation
1 |Prasart Mai Sak 10 0.0050 | 0.0780 | 0.0730 | 0.0218 0.0112 0.0028 0.00451
2 |BanPak Kon Chara 6 0.0210 | 0.1780 | 0.1570 | 0.0210 0.0249 0.0045 0.00959
3 |Hua Lamchabung 2 0.0030 [ 0.0560 | 0.0530 | 0.0225 0.0079 0.0023 0.00338
4 |Sapan Gasesso 3 0.0025 | 0.0480 | 0.0455 | 0.0245 0.0062 0.0019 0.00284
5 |Sapan Sailo 4 0.0055 | 0.03540 | 0.0485 | 0.0253 0.0064 0.0020 0.00407
6 |Pramong Sriracha 5 0.0100 | 0.0560 | 0.0460 | 0.0260 0.0059 0.0021 0.00534
7  |BangPra 6 0.0210 | 0.1000 | 0.0790 | 0.0259 0.0102 0.0028 0.00777
8  |Kaptain Yut 8 0.0150 | 02320 | 02170 | 0.0246 0.0294 0.0043 0.00692
9  [Bang Sane 9 0.0070 | 0.1440 | 0.1370 | 0.0218 0.0209 0.0038 0.00533
10  [Ang Sira 10 0.0050 | 0.1540 | 0.1490 | 0.0210 0.0237 0.0040 0.00468
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MDA (Bq/l)
station [Sample July 2008| detector | cpm(b) cpm(s) | net cpm Eff. Activity (Bg/l) 0 (Bg/l)
Calculation
1 Prasart Mai Sak
2 |Ban Pak Kon Chara 2 0.3910 1.1119 0.7209 0.0218 0.1102 0.0119 0.03985
3 |Hua Lamchabung 3 0.5250 0.8810 0.3560 0.021 0.0565 0.0119 0.04794
4 [Sapan Gasesso 4 0.3800 0.8520 0.4720 0.0225 0.0699 0.0104 0.03806
5 |Sapan Sailo 5 0.2520 1.7870 1.5350 0.0245 0.2088 0.0123 0.02847
6  [Pramong Sriracha 6 0.6150 1.8880 1.2730 0.0253 0.1677 0.0132 0.04307
7  |BangPra 8 0.5390 1.4840 0.9450 0.0260 0.1212 0.0115 0.03923
8  |Kaptain Yut 9 0.4480 2.0290 1.5810 0.0259 0.2035 0.0128 0.03590
9  |Bang Sane 10 0.7300 23180 1.5880 0.0246 0.2152 0.0150 0.04825
10 [Ang Sira
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MDA (Bg/l)
station |Sample Oct. 2008| detector | cpm(b) cpm(s) net cpm Eff. Activity (Bg/l) O (Bq/l)
Calculation
1 Prasart Mai Sak 2 0.3910 0.8400 0.4490 0.0218 0.0687 0.0107 0.03985
2 |Ban Pak Kon Chara 3 0.5250 1.4900 0.9650 0.0210 0.1532 0.0143 0.04794
3 |Hua Lamchabung 4 0.3800 0.9920 0.6120 0.0225 0.0907 0.0110 0.03806
4 [Sapan Gasesso 5 0.2520 2.1660 1.9140 0.0245 0.2604 0.0134 0.02847
5 Sapan Sailo 6 0.6150 2.2700 1.6550 0.0253 0.2181 0.0142 0.04307
6  [Pramong Sriracha 8 0.5390 5.9060 5.3670 0.0260 0.6881 0.0206 0.03923
7  |Bang Pra 9 0.4480 2.2640 1.8160 0.0259 0.2337 0.0134 0.03590
8  |Kaptain Yut 10 0.7300 2.1380 1.4080 0.0246 0.1908 0.0145 0.04825
9  [Bang Sane 2 0.3910 2.3960 2.0050 0.0218 0.3066 0.0161 0.03985
10 |Ang Sira 3 0.5250 6.2900 5.7650 0.0210 0.9151 0.0262 0.04794
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MDA (Bq/l)
station (Sample Jan. 2009| detector | cpm(b) cpm(s) | netcpm Eff. Activity (Bq/l) 0 (Bg/l)
Calculation
1 |Prasart Mai Sak 4 0.3800 | 05470 | 0.1670 | 0.0218 0.0255 0.0093 0.03929
2 |Ban Pak Kon Chara 5 02520 | 14110 | 1.1590 | 0.0210 0.1840 0.0129 0.03321
3 |Hua Lamchabung 6 0.6150 | 0.7930 | 0.1780 | 0.0225 0.0264 0.0111 0.04842
4 |Sapan Gasesso 8 0.5390 | 0.6610 | 0.1220 | 0.0245 0.0166 0.0094 0.04163
5  |Sapan Sailo 9 04480 | 14360 | 0.9880 | 0.0253 0.1302 0.0114 0.03676
6  |Pramong Sriracha 10 0.7300 | 0.8010 | 0.0710 | 0.0260 0.0091 0.0100 0.04566
7 |BangPra 2 0.3910 | 0.7490 | 03580 | 0.0259 0.0461 0.0087 0.03354
8  |Kaptain Yut 3 0.5250 | 0.9300 | 0.4050 | 0.0246 0.0549 0.0103 0.04092
9  |Bang Sane 4 0.3800 | 04410 | 0.0610 | 0.0218 0.0093 0.0088 0.03929
10 [Ang Sira 5 02520 | 11810 | 0.9290 | 0.0210 0.1475 0.0120 0.03321
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MDA (Bg/l)
station [Sample Apr. 2009| detector | cpm(b) cpm(s) | net cpm Eff. Activity (Bg/1) 0 (Bgq/l)
Calculation
1 |Prasart Mai Sak 6 0.6150 | 1.0080 | 0.3930 | 0.0218 0.0601 0.0123 0.04998
2 |Ban Pak Kon Chara 8 05390 | 0.6390 | 0.1000 | 0.0210 0.0159 0.0109 0.04857
3 |HuaLamchabung 9 0.4480 | 1.9380 | 1.4900 | 0.0225 0.2207 0.0145 0.04133
4 |Sapan Gasesso 10 0.7300 | 0.7520 | 0.0220 | 0.0245 0.0030 0.0105 0.04845
5 |Sapan Sailo 2 03910 | 0.8160 | 04250 | 0.0253 0.0560 0.0092 0.03434
6  |Pramong Sriracha 3 0.5250 | 0.5800 | 0.0550 | 0.0260 0.0071 0.0085 0.03872
7  |BangPra 4 03800 | 0.5560 | 0.1760 | 0.0259 0.0227 0.0079 0.03307
8  |Kaptain Yut 5 02520 | 14460 | 1.1940 | 0.0246 0.1618 0.0112 0.02835
9  |Bang Sane 8 05390 | 1.7000 | 1.1610 | 0.0218 0.1775 0.0145 0.04679
10  [Ang Sira 9 0.4480 | 19720 | 1.5240 | 0.0210 0.2419 0.0156 0.04428
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MDA (Bq/l)
station |Sample July 2009( detector | cpm(b) cpm(s) | net cpm Eff. Activity (Bq/1) 0 (Bg/1)
Calculation
1 |Prasart Mai Sak 10 0.7300 | 1.6300 | 0.9000 | 0.0218 0.1376 0.0149 0.05445
2 |BanPak Kon Chara 6 0.6150 | 13380 | 0.7230 | 0.0210 0.1148 0.0140 0.05188
3 |HuaLamchabung 2 03910 | 1.1720 | 0.7810 | 0.0225 0.1157 0.0117 0.03861
4 |Sapan Gasesso 3 0.5250 | 1.7880 | 12630 | 0.0245 0.1718 0.0131 0.04109
5 |Sapan Sailo 4 03800 | 1.6800 | 13000 | 0.0253 0.1713 0.0120 0.03385
6 |Pramong Sriracha 5 02520 | 14560 | 1.2040 | 0.0260 0.1544 0.0106 0.02682
7  |BangPra 6 0.6150 | 1.8680 | 12530 | 0.0259 0.1613 0.0128 0.04207
8  |Kaptain Yut 8 05390 | 1.1720 | 0.6330 | 0.0246 0.0858 0.0112 0.04146
9  [Bang Sane 9 04480 | 1.5320 | 1.0840 | 0.0218 0.1657 0.0136 0.04266
10 |Ang Sira 10 0.7300 | 1.8360 | 1.1060 | 0.0210 0.1756 0.0161 0.05653

811



119

sz Yamsanmazmsnau

#o AN 1E AN

Rasui 19 WOHMAN 2527

aouiiiin TINIAIPYT

sz iamsfnmn M. (32301 uINedenEaTNaas

NINHaNUANIN - The Optimum Conditions for the Determination of Gross-Alpha
Radioactivity in Seawater by Coprecipitation Technique. 2009. In
"th Eco-Energy and Materials Science and Engineering
Symposium, Chiang Mai, Thailand 17-20 November 20009.
- Determination of Gross Alpha and Beta Activities in Seawater
from the Upper Gulf of Thailand Using Coprecipitation Technique.
2010. In the third Asian and Oceanic Congress on Radiation
Protection (AOCRP-3), Tokyo, Japan 24-28 May 2010.

ﬂun1iﬁny1ﬁ"lﬁ’%’u ~l@Funuiteszautiusadnu1ainniznsineimnans uay

maluTad (2551-2553)
Slasuguaivayumsinauenasiuaislszmaniniiuda

NNy UHIINNBNBATNTAS (2552)





