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SUMMARY 

In order to assure the conformity with the regulatory requirements of 

radiological effluent, Taipower had established and administered an 

integrated environmental monitoring program for Lan-Yu storage site. 

There were 4,509 samples collected in the 2nd quarter of 2013 (see table 

1). The long term environmental radiological monitoring programs were based 

on the site characteristics. The monitoring scope for the Lan-Yu storage site 

includes Lan-Yu Island area. The cardinal data pertaining to meteorology, 

hydrology, demography, produce, lifestyle and the land-use are taken into 

account to prepare the monitoring program. The monitoring items include 

direct radiation, airborne, waterborne (sea water, drinking water), 

food-stuff (farm food products-vegetations, marine food-fish, alga), 

sediment (soil, sand of shoreline) and the local produce. The 2nd quarter 

of 2013 environmental monitoring report (see table 2) is submitted to ROC 

AEC. Besides, The Radiation Monitoring Center of ROC AEC conducted an 

independent and collateral monitoring program around all nuclear facilities 

to ensure the site radiation safety. 

Results 

The results of environmental radiological monitoring reveal that the 

annual radiation dose  of each member of the public around the Lan-Yu storage 

site is less than 1.00E-03mSv ,which is all far below regulatory  limit of 

2.50E-01mSv/y/site. 

Ocean environment surrounding the Lan-Yu storage site were monitored. The 

contributed amount relative to background was too low to impact the 

environment and the amount of radiological effluent in 2nd Quarter of 2013 

was far below the regulatory limits.  

Table 1  Amounts of analysis in 2nd Quarter of 2013 
Medium & Pathway sampled Amounts 

Thermoluminescence Dosimeter(TLD)         16 

Direct Radiation 4,392 

Airborne         28 

Waterborne         36 

Organisms         19 

Marine(fish)          2 

Indicator 1 

Sediment         15 

Total Amount     4,509 
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Table 2  

Lan-Yu Storage Site Environment Radiological Surveillance 
Program Summary in 2nd Quarter of 2013 

Monitoring Period Apr 1, 2013~ Jun 30, 2013 

Medium & 
Pathway sampled 

Environmental 
monitoring 

Items 
Environmental monitoring results Strategy 

Direct 

Radiation 

1. TLD 

 

 

 

2. Direct 

Radiation 

 

 

3. Direct 

Radiation 

(HPIC) 

 

1. With Thermoluminescence Dosimeter(TLD), 

the gamma dose rates around Lan-yu 

storage site were between 2.26E-01

4.21E-01mSv/y. 

2. With Portable gamma radiation detector, 

the gamma dose rates around Lan-yu 

storage site were between 5.36E-02

1.04E-01 Sv/h. 

3. With Direct Radiation (HPIC), the 

average gamma dose rates around Lan-yu 

storage site were between 3.82E-02

7.21E-02 Sv/h.  

 

Airborne 

1.  

 

 

2.  Spec. 

 

1. Gross beta activity was between 1.55E-01

 7.81E-01mBq/m3, and all less than 90 

mBq/m
3
. 

2. With gamma spectrometry system, no 

artificial radionuclide was found. 

 

Sea water 

1. H-3 

 

2.  Spec. 

 

1. Activities for tritium were below the 

minimum detectable amount (MDA). 

2. With gamma spectrometry system, no 

artificial radionuclide was found. 

 

Drinking water 

1. H-3 

 

2.  Spec. 

 

1. Activities for tritium were below the 

minimum detectable amount (MDA). 

2. With gamma spectrometry system, no 

artificial radionuclide was found. 
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Medium & 
Pathway sampled 

Environmental 
monitoring 

Items 
Environmental monitoring results Strategy 

Ground water 

1.H-3 

 

2.  Spec. 

 

1.Activities for tritium were below the 

minimum detectable amount (MDA). 

2.With gamma spectrometry system, no 

artificial radionuclide was found.  

 

1. Grass 
 

2. Vegetable 

 

3. Sweat 
potato(Yam) 

4. Taro 
(farm products ) 

1.  Spec. 

 

2.  Spec. 

 

3.  Spec. 

 

4.  Spec. 

1. The Grass with gamma spectrometry, no 
artificial radionuclide was found. 

2. The Vegetable with gamma spectrometry, 

no artificial radionuclide was found. 

3. Sweat potato with gamma spectrometry, 
no artificial radionuclide was found. 

4. The taro with gamma spectrometry, no 
artificial radionuclide was found. 

 

Marine(fish) 

 Spec. The activities of Cs-137 in fish with gamma 

spectrometry were between <MDA

1.76E-01Bq/Kg wet , and far lower than 

investigation level(74 Bq/Kg wet). 

 

Marine alga 
 Spec. 

 
With gamma spectrometry  system, no 
artificial radionuclide was found.  

Soil  Spec. 

The activities of Cs-137 in the soil with gamma 

spectrometry was found with activity between 

2.98E+00 7.24E+00 Bq/Kg dry , and far lower 

than investigation level(740 Bq/Kg dry). 

 

Shore sand  Spec. 
With gamma spectrometry system, no artificial 

radionuclide was found. 
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(2) 

5 %

(EPA-600/4-77-001)

 

(3) (0.1 10

100  (TAF)

1

10  
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 (TAF)

 

(5) 
 

a. -40

(1460.8keV) ±1 keV  

b. 
 

c. 
(Full Width at Half Maximum

FWHM)

± (3  

(6) 
 

a. 2
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4  (TAF)  

     101 12  
 

  TAF %  

1  

 

) 

Co-60 38.30±2.01 38.50 1.90 -0.52  

2  Cs-134 36.54±1.76 33.10 1.70 10.39  

3  Cs-137 54.87±3.57 46.40 2.30 18.25  

4  Sr-90 405.81±13.28 389.00 20.00 4.32  

5  

 

) 

Co-60 35.48±2.35 36.90 1.70 -3.85  

6  Cs-134 27.86±2.61 31.70 1.60 -12.11  

7  Cs-137 45.84±2.92 44.40 2.20 3.24  

8  Sr-90 292.52±8.95 379.00 19.00 -22.82  

9  

 

) 

 

Co-60 0.0508±0.0015 0.0489 0.0010 3.89  

10  Cs-134 0.0421±0.0014 0.0420 0.0011 0.24  

11  Cs-137 0.0600±0.0027 0.0590 0.0036 1.69  

12  Sr-90 0.0821±0.0013 0.0696 0.0010 17.96  

13   0.0807±35.31 0.0920 0.0010 -12.28  

14  
 

) 

 

Co-60 31.14±1.07 32.10 1.50 -2.99  

15  Cs-134 26.06±0.89 27.50 1.30 -5.24  

16  Cs-137 38.65±1.43 38.60 1.80 0.13  

17  Sr-90 425.84±14.95 526.00 29.00 -19.04  

 
 

 1.  (TAF)  

2. 101  (TAF)

100%  
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5   
101 12  

 

    
 

 
% 

1  

 

) 

Ac-228 45.50 3.500 42.40 5.70 7.31 

2  Bi-214 28.00 2.60 27.00 3.50 3.70 

3  Tl-208 15.40 2.30 14.00 1.90 10.00 

4  Cs-137 28.30 2.70 27.10 2.90 4.43 

5  K-40 483.00 49.00 497.00 56.00 -2.82 

6   

) 

Cs-137 2.61 0.62 2.16 0.42 20.83 

7  K-40 362.00 43.00 355.00 53.00 1.97 

8   

) 

K-40 12.50 1.70 10.80 0.90 15.74 

9  G  0.065 0.011 0.050 0.025 30.00 

10   

) 

H-3 29.80 3.00 30.70 1.20 -2.93 

11  G  0.333 0.020 0.290 0.033 14.83 

12  

 

) 

 

) 
519.00 37.51 526.00 17.88 -1.33 

13  
 

) 
260.00 13.78 263.00 8.94 -1.14 

14  
 

) 
168.00 8.90 156.00 10.61 7.69 

15  
 

) 
111.00 5.88 107.00 7.28 3.74 
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2.8  

  

 

  

(2)  

(1)  

a. 
TLD,Thermoluminescent dosimeter

 

b. TLD  
              [1] 20

92 0.025mSv 0.05mSv/

MDA(Minimum Detectable Amount)  

                [2]  TLD

 

c. 
 

              D 8760×S×K×H 

    D (mSv/y) 

0.36 0.8

0.2 0.2

/8760 10  

Bq/m
2

 

80kg/m
2 0.05m

1600kg/m3  

40kg/m
2 0.025m

1600kg/m3  

13  

(2)  

a. 

12  
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  8103.0 7336.5 5584.5 3182.8 1883.4 1043.9 

 730 510 510 510 510 510 

 151.6 90.0 41.6 48.0 18.0 14.4 

 57.1 49.2 97.1 30.0 10.0 4.0 

 18.8 14.7 10.8 7.4 5.4 0.9 

 31.8 21.5 15.8 11.0 2.9 1.6 

 62.4 45.8 39.6 18.3 4.9 3.2 

 59.9 41.0 21.7 12.8 4.0 2.2 

  11.2 8.6 6.1 3.7 0.7 0.0 

 2.1 1.5 1.4 1.3 1.2 0.8 

 210.0 174.0 228.0 146.4 0.0 0.0 
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99

103  
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11  

 

 

 

 

 

 

) 

 

( ) 

 

) 

 

) 

 

) 

 

) 

M    M   M    M    M    M    

 0.03 0.1 1 0.15 1 90 * 5  * 5  * 5   * 100  

 3.7 10 1100 *                

-54 0.13 0.4 40 0.05 0.6  0.11 0.3 110 0.35 0.5  0.14 0.4  1.99 3 110 

-59 0.25 0.7 15 0.10 1.2  0.26 0.5 40 0.78 0.9  0.32 0.7  3.31 6   

-58 0.14 0.4 40 0.05 0.6  0.11 0.3 110 0.34 0.5  0.14 0.4  1.82 3 110 

-60 0.13 0.4 10 0.05 0.6  0.12 0.3 40 0.27 0.5  0.14 0.4  1.96 3 110 

-65 0.27 0.9 10 0.11 1.5  0.29 0.5 74 0.90 1.0  0.34 0.9  4.42 7  

-89 0.06 0.1  0.39 1.0  0.11 1.0  0.59 1.0  0.42   47.1   

-90 0.03 0.1  0.22 1.0  0.20 1.0  0.18 1.0  0.12 10.0  15.6 10  

-95 0.14 0.7 15 0.04 1.0  0.19 0.5  0.35 0.9  0.16 0.7  1.97 6  

-95 0.24 0.7 15 0.08 1.0  0.19 0.5  0.62 0.9  0.26 0.7  3.28 6  

-131 0.1 0.1 1 0.13 0.5  30    0.34 0.4 4 0.06 0.1 0.4 1.74 3  

-134 0.14 0.4 2 0.04 0.6 370 0.10 0.3 8 0.34 0.5 37 0.12 0.4 3 1.88 3 74(20) 

-137 0.15 0.4 2 0.04 0.6 740 0.12 0.3 74 0.38 0.5 74 0.14 0.4 3 1.99 3 740(20)

-140 0.35 0.4 10 0.13 2.0  0.33 1.0  0.84 1.0  0.60 1.0 10 6.28 10  

-140 0.13 0.4 10 0.05 2.0  0.10 1.0  0.31 1.0  0.15 1.0 10 1.88 10  

 
Sv h) 

   0.01 0.01 1.0             

1.”M” (MDA)  

2.“  

3. 30%  

4.  

5. ( )  

6.”*”  
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12 1 

 

   
          

 1-2  2-7  7-12  12-17  >17  1-2  2-7  7-12  12-17  >17  

H-3 6.4E-08 4.8E-08 3.1E-08 2.3E-08 1.8E-08 1.8E-08 S1.2E-06 S1.0E-06 S6.3E-07 S3.8E-07 S2.8E-07 S2.6E-07 

C-14 1.4E-06 1.6E-06 9.9E-07 8.0E-07 5.7E-07 5.8E-07 S1.9E-05 S1.7E-05 S1.1E-05 S7.4E-06 S6.4E-06 S5.8E-06 

Cr-51 3.5E-07 2.3E-07 1.2E-07 7.8E-08 4.8E-08 3.8E-08 S2.6E-07 S2.1E-07 S1.0E-07 S6.6E-08 S4.5E-08 S3.7E-08 

Mn-54 5.4E-06 3.1E-06 1.9E-06 1.3E-06 8.7E-07 7.1E-07 M7.5E-06 M6.2E-06 M3.8E-06 M2.4E-06 M1.9E-06 M1.5E-06 

Fe-59 3.9E-05 1.3E-05 7.5E-06 4.7E-06 3.1E-06 1.8E-06 S1.7E-05 S1.3E-05 S8.1E-06 S5.8E-06 S5.1E-06 S4.0E-06 

Co-58 7.3E-06 4.4E-06 2.6E-06 1.7E-06 1.1E-06 7.4E-07 S9.0E-06 S7.5E-06 S4.5E-06 S3.1E-06 S2.6E-06 S2.1E-06 

Co-60 5.4E-05 2.7E-05 1.7E-05 1.1E-05 7.9E-06 3.4E-06 S9.2E-05 S8.6E-05 S5.9E-05 S4.0E-05 S3.4E-05 S3.1E-05 

Zn-65 3.6E-05 1.6E-05 9.7E-06 6.4E-06 4.5E-06 3.9E-06 F1.5E-05 F1.0E-05 F5.7E-06 F3.8E-06 F2.5E-06 F2.2E-06 

Sr-89 3.6E-05 1.8E-05 8.9E-06 5.8E-06 4.0E-06 2.6E-06 S3.9E-05 S3.0E-05 S1.7E-05 S1.2E-05 S9.3E-06 S7.9E-06 

Sr-90 2.3E-04 7.3E-05 4.7E-05 6.0E-05 8.0E-05 2.8E-05 S4.2E-04 S4.0E-04 S2.7E-04 S1.8E-04 S1.6E-04 S1.6E-04 

Zr-95 8.5E-06 5.6E-06 3.0E-06 1.9E-06 1.2E-06 9.5E-07 S2.4E-05 S1.9E-05 S1.2E-05 S8.3E-06 S7.3E-06 S5.9E-06 

Nb-95 4.6E-06 3.2E-06 1.8E-06 1.1E-06 7.4E-07 5.8E-07 S7.7E-06 S5.9E-06 S3.6E-06 S2.5E-06 S2.2E-06 S1.8E-06 

Ru-106 8.4E-05 4.9E-05 2.5E-05 1.5E-05 8.6E-06 7.0E-06 S2.6E-04 S2.3E-04 S1.4E-04 S9.1E-05 S7.1E-05 S6.6E-05 

Ag-110m 2.4E-05 1.4E-05 7.8E-06 5.2E-06 3.4E-06 2.8E-06 S4.6E-05 S4.1E-05 S2.6E-05 S1.8E-05 S1.5E-05 S1.2E-05 

I-129 1.8E-04 2.2E-04 1.7E-04 1.9E-04 1.4E-04 1.1E-04 F7.2E-05 F8.6E-05 F6.1E-05 F6.7E-05 F4.6E-05 F3.6E-05 

I-131 1.8E-04 1.8E-04 1.0E-04 5.2E-05 3.4E-05 2.2E-05 F7.2E-05 F7.2E-05 F3.7E-05 F1.9E-05 F1.1E-05 F7.4E-06 
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 1-2  2-7  7-12  12-17  >17  1-2  2-7  7-12  12-17  >17  

I-133 4.9E-05 4.4E-05 2.3E-05 1.0E-05 6.8E-06 4.3E-06 F1.9E-05 F1.8E-05 F8.3E-06 F3.8E-06 F2.2E-06 F1.5E-06 

Cs-134 2.6E-05 1.6E-05 1.3E-05 1.4E-05 1.9E-05 1.9E-05 S7.0E-05 S6.3E-05 S4.1E-05 S2.8E-05 S2.3E-05 S2.0E-05 

Cs-137 2.1E-05 1.2E-05 9.6E-06 1.0E-05 1.3E-05 1.3E-05 S1.1E-04 S1.0E-04 S7.0E-05 S4.8E-05 S4.2E-05 S3.9E-05 

Ba-140 3.2E-05 1.8E-05 9.2E-06 5.8E-06 3.7E-06 2.6E-06 S2.9E-05 S2.2E-05 S1.2E-05 S8.6E-06 S7.1E-06 S5.8E-06 

La-140 2.0E-05 1.3E-05 6.8E-06 4.2E-06 2.5E-06 2.0E-06 M8.8E-06 M6.3E-06 M3.1E-06 M2.0E-06 M1.3E-06 M1.1E-06 

Ce-144 6.6E-05 3.9E-05 1.9E-05 1.1E-05 6.5E-06 5.2E-06 F3.6E-04 F2.7E-04 F1.4E-04 F7.8E-05 S5.8E-05 S5.3E-05 

Ra-226 4.7E-03 9.6E-04 6.2E-04 8.0E-04 1.5E-03 2.8E-04 S3.4E-02 S2.9E-02 S1.9E-02 S1.2E-02 S1.0E-02 S9.5E-03 

Th-232 4.6E-03 4.5E-04 3.5E-04 2.9E-04 2.5E-04 2.3E-04 F2.3E-01 F2.2E-01 F1.6E-01 F1.3E-01 F1.2E-01 F1.1E-01 

U-235 3.5E-04 1.3E-04 8.5E-05 7.1E-05 7.0E-05 4.7E-05 S3.0E-02 S2.6E-02 S1.7E-02 S1.1E-02 S9.2E-03 S8.5E-03 

U-238 3.4E-04 1.2E-04 8.0E-05 6.8E-05 6.7E-05 4.5E-05 S2.9E-02 S2.5E-02 S1.6E-02 S1.0E-02 S8.7E-03 S8.0E-03 

Pu-238 4.0E-03 4.0E-04 3.1E-04 2.4E-04 2.2E-04 2.3E-04 F2.0E-01 F1.9E-01 F1.4E-01 F1.1E-01 F1.0E-01 F1.1E-01 

Pu-239 4.2E-03 4.2E-04 3.3E-04 2.7E-04 2.4E-04 2.5E-04 F2.1E-01 F2.0E-01 F1.5E-01 F1.2E-01 F1.1E-01 F1.2E-01 

94 12 30 0940041080
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) 

      

(mSv·m2/Bq·hr) 

-51 1.07E-10 

-54 2.85E-09 

-58 3.33 E-09 

-59 3.96 E-09 

-60 8.28 E-09 

-65 1.95 E-09 

-95 2.53E-09 

-95 2.62E-09 

-125 1.47E-09 

-131 1.31E-09 

-134 5.33E-09 

-137 2.08E-09 

-140 6.84E-10 

-140 7.78E-09 

-141 2.49E-10 

-144 6.62E-11 

*  (Federal Guidance Report 13. Cancer Risk 

Coefficient for Environmental Exposure to Radionuclides, 2002)  

** Cs -137 Cs -137 Ba
-137m  
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 4368 4368 0 100%  
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 2 x 13 26 0  

 2 2 0  

 6 6 0  

 6 6 0  

 4 4 0  

 4 4 0  

 8 8 0  

 8 8 0  

 15 15 0  

 1 1 0  

 2 2 0  

 1 1 0  

 2 2 0  

 1 1 0  

 5 5 0  

 10 10 0  

 4509 4509 0 100% 
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3.1  

1.00E-03 2.50E-01

  

  

(102)

18  

(1) 
 

(2) 
 

(3)  

(4) -137

1.76E-01 (74  

(5) 
-137 2.98E+00 7.24E+00

(7.40E+02

 

  

102

 

(1)  

(2)  

(3) -137

1.81E+00 28.23E+00

(7.40E+02

#3 -60 4.57 6.63

(1.10E+02

21 23 #3

-137(18.61 -60  
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102  102  

 
) 

 2.68E-01 4.44E-01 2.26E-01 4.21E-01  

 

) 
) 

 5.32E-02 6.72E-02 5.36E-02 1.04E-01  

 
) 
) 

 3.96E-02 7.44E-02 3.82E-02 7.21E-02  

 
) 

 1.17E-01 1.10E+00 1.55E-01 7.81E-01  

 
-137) 

<MDA <MDA  

 
) 

 <MDA 5.97E+00 <MDA 
  

-137) 
<MDA <MDA 

 
) 

-89 

-90 

---- 

---- 

---- 

---- 

  

-60 

-134 

-137 

 

<MDA 

<MDA 

<MDA 

 

<MDA 

<MDA 

<MDA 

 
) 

-89 

-90 

---- 

---- 
---- 

---- 
 

 

-137) 
<MDA 2.28E-01 <MDA 1.76E-01 

 
) 
) 

 

-137) 
---- <MDA  

 
) 

) 

 

-137) 
<MDA 3.70E+00 2.98E+00 7.24E+00  

 
) 

) 

 

-137) 
<MDA <MDA  

----  
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1  
             

    
*DR500   10 
DR501   1 
DR502    2 
DR503    1 
DR504    1 
DR505    1 
DR510   1 
DR511    1 
    

(2 ) 
HPIC501    1 
HPIC502    1 
    

16     
*TLD500   10 
TLD501    2 
TLD502    2 
TLD503    1 
TLD504    1 
TLD505    1 
TLD506    7 
TLD507   10 11 
TLD509    5 
TLD510    3 
TLD511    7 
TLD512    3 
TLD513    5 
TLD514   12 13 
TLD520    1 
TLD521   1 
    

    
AP501    1 
AP502    1 
    

    
*SW500   10 
SW501 ST1   1 
SW502 ST2   1 
SW503    2 
SW504    2 
SW505    6 
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4     
*DW500   9 10 
DW501   6  7 
DW502   10 11 
DW504   4  5 
    

    
 GW501 W1   1 
GW502 W2   1 
GW503 S1   1 
GW504 S2   1 

 GW505 S7   1 
GW506 S6   1 
GW507 W3   1 
GW508 W4   1 

    
    

*GR500   9 10 
GR501   0  1 
GR502   0  1 
GR503   0  1 
GR504   1  2 

    
    

EP501    5 
    

    
SP501    5 

    

    
BP501    5 
BP502    7 
    

    
FH500   10 
FH501    5 
    

    
BS501    1 
    

    
AE501    1 
    

    
*SL500   10 
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SL501   1 
SL502    5 
SL503   10 11 
SL534    5 
    

    
*SS500   10 
SS501    2 
SS502    1 
SS503 ST1   1 
SS504 ST2   1 
SS505    7 
SS506 80   1 

SS507 80   1 

“*”     
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1.  
2. 

 
3.  

 

1. Gelman Sciences
47mm Glass Fiber A/E

 Scott 30 LPM
 

2. 
 

 
1.  
2. 

10  

 
 

 

1. 

 
2.  
(1)  
(2)  

 

 

 
 

 
1.  
2.  

 

1. 

2.5  
2. 

 
3. 
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( ) 

 
  

  0.15 mBq/m3 1.0 mBq/m3  100% 

  0.05 mBq/m3 0.6 mBq/m3  100% 

( )
  0.15 Bq/kg 0.3 Bq/kg  100% 

  0.4 Bq/kg 0.5 Bq/kg  100% 

  0.35 Bq/kg 0.4 Bq/kg  100% 

  2.2 Bq/kg 3.0 Bq/kg  100% 

  0.15 Bq/L 0.4 Bq/L  100% 

 -89 90 0.39 0.22 
mBq/m3 

1.0 1.0 mBq/m3   

( )
 -89 90 0.24 0.13 

Bq/kg 
1.0 1.0 

Bq/kg 
  

 -89 90 0.06 0.03 Bq/L 0.1 0.1 Bq/L   

  0.1 Bq/L 0.1 Bq/L  100% 

  7.6 Bq/L 10.0 Bq/L  100% 

)  0.01 Sv/  0.01 Sv/    

( )  0.09mSv/     

 
-137  
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5   

 
TAF  

 
                     0068 

   

  

 

 

 I001 103.06.14 

 I002 103.06.14 
 I003 103.06.14 

90 I004 103.06.14 

 
 I001 103.06.14 

90 I004 103.06.14 

 
 I001 103.06.14 

90 I004 103.06.14 

 
 I001 103.06.14 

90 I004 103.06.14 

 

 I001 103.06.14 
 I003 103.06.14 

90 I004 103.06.14 

 
90 I004 103.06.14 
90 I004 103.06.14 

 
 I001 103.06.14 

90 I004 103.06.14 
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HPIC501 1  101/08/20  Y 

HPIC502 1  101/12/24  Y 

(7779) 3  100/12/08  Y 

- (S550)  1  101/10/11  Y 

- (S560)  1  101/10/11  Y 

(LSC TR2900-A) 1  101/11/29  Y 

(LSC TR2900-C) 1  101/11/29  Y 

 3  101/08/06   Y 

 1  101/12/13  Y 

(#1) 1  101/11/23  Y 

(#2) 1  101/11/23  Y 

(#3) 1  101/11/23  Y 

(#4) 1  101/11/23  Y 

(#5) 1  101/11/23  Y 

(#6) 1  101/11/23  Y 

(#7) 1  101/11/23  Y 

(#8) 1  101/11/23  Y 

(#1) 1  101/11/23  Y 
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(#2) 1  101/11/23  Y 

(#3) 1  101/11/23  Y 

(#4) 1  101/11/23  Y 

(#5) 1  101/11/23  Y 

(#6) 1  101/11/23  Y 

(#7) 1  101/11/23  Y 

(#8) 1  101/11/23  Y 

FH40G( )(17044)  1  101/09/24  Y 

( )501 6  102/03/12  Y 

( )502 6  101/12/20 102/04/25 Y 

 3  100/04/18  Y 

 [ ]1. ”Y” ”N”  

     2. ”NA”  
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

( 15/ 15)

( - 2-3

4.21E-01 )

3.94E-01 3.39E-01

( 1/ 1) ( 1/ 1) ( 38/ 38)

( - (3.94E-01 - (2.56E-01 -
4.21E-01 ) 3.94E-01 ) 4.89E-01 )

0.090016 2.99E-01 4.21E-01

2.26E-01 4.21E-01

( 21/ 21)

( - 0-1

1.04E-01 )

5.52E-02     --------

( 3/ 3) ( 3/ 3)

( - (5.36E-02 -
1.04E-01 ) 5.80E-02 )

0.010024 6.02E-02 7.52E-02

5.36E-02 6.08E-02

( 4368/ 4368)

( - 0-1

7.21E-02 )

    --------    --------

( 2184/ 2184)

( -
6.15E-02 )

0.01004368 4.37E-02 4.37E-02

3.82E-02 3.83E-02

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

( 26/ 26)

( - 0-1

7.81E-01 )

    --------    --------

( 13/ 13)

( -
7.73E-01 )

1.000026 4.07E-01 4.27E-01

1.55E-01 1.55E-01

   --------     --------    --------2     --------     --------

( 2/ 2)

( - 0-1

2.19E+00 )

    --------    --------

( 1/ 1)

( -
2.19E+00 )

2 2.04E+00 2.19E+00

1.90E+00 2.19E+00

   --------     --------    --------0.60002       < MDA.     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------       < MDA. 7.33E+00

( 11/ 11)

(2.22E+00 -
1.09E+01 )

10.00006       < MDA.     --------

   --------     --------    --------6     --------     --------

( 5/ 5)

( - 1-2

1.38E+01 )

1.28E+01     --------

( 1/ 1) ( 1/ 1)

( - (1.28E+01 -
1.38E+01 ) 1.28E+01 )

6 1.28E+01 1.38E+01

1.16E+01 1.38E+01

   --------       < MDA.    --------0.40006       < MDA.     --------

( 1/ 5)

( - 1-2

1.51E-01 )

      < MDA.    --------

( 1/ 1)

( -
1.51E-01 )

6 3.01E-02 1.51E-01

1.51E-01 1.51E-01

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

   --------       < MDA. 7.70E+00

( 5/ 6)

(2.78E+00 -
1.14E+01 )

10.00004       < MDA.     --------

   --------     --------    --------4     --------     --------

   --------       < MDA.    --------0.40004       < MDA.     --------

   --------     --------    --------10.00008       < MDA.     --------

   --------     --------    --------8     --------     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------     --------    --------0.40008       < MDA.     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------     --------    --------15     --------     --------

( 12/ 12)

( - 0-1

4.28E+01 )

3.62E+01 4.94E+01

( 3/ 3) ( 3/ 3) ( 10/ 13)

( - (2.58E+01 - (1.28E+01 -
4.28E+01 ) 5.37E+01 ) 2.34E+02 )

15 3.16E+01 3.66E+01

1.57E+01 3.00E+01

( 12/ 12)

( - 0-1

1.74E+02 )

1.40E+02 2.02E+02

( 3/ 3) ( 3/ 3) ( 13/ 13)

( - (1.31E+02 - (5.25E+01 -
1.74E+02 ) 1.55E+02 ) 3.27E+02 )

15 1.58E+02 1.65E+02

1.26E+02 1.50E+02

   --------       < MDA. 5.57E+00

( 2/ 13)

(6.66E-01 -
1.05E+01 )

0.500015       < MDA.     --------

( 1/ 12)

( - 0-1

3.14E-01 )

      < MDA.    --------

( 1/ 3)

( -
3.14E-01 )

15 2.62E-02 1.05E-01

3.14E-01 3.14E-01

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------     --------    --------1     --------     --------

( 1/ 1)

( - 4-5

2.27E+01 )

    --------    --------

( 1/ 1)

( -
2.27E+01 )

1 2.27E+01 2.27E+01

2.27E+01 2.27E+01

( 1/ 1)

( - 4-5

1.39E+02 )

    --------    --------

( 1/ 1)

( -
1.39E+02 )

1 1.39E+02 1.39E+02

1.39E+02 1.39E+02

   --------     --------    --------0.30001       < MDA.     --------

   --------     --------    --------2     --------     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

( 2/ 2)

( - 4-5

1.66E+02 )

    --------    --------

( 1/ 1)

( -
1.66E+02 )

2 1.52E+02 1.66E+02

1.38E+02 1.66E+02

   --------     --------    --------0.30002       < MDA.     --------

( 1/ 2)

( - 4-5

1.52E-01 )

    --------    --------

( 1/ 1)

( -
1.52E-01 )

2 7.59E-02 1.52E-01

1.52E-01 1.52E-01

   --------     --------    --------1     --------     --------

( 1/ 1)

( - 4-5

8.18E+01 )

    --------    --------

( 1/ 1)

( -
8.18E+01 )

1 8.18E+01 8.18E+01

8.18E+01 8.18E+01

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------     --------    --------0.30001       < MDA.     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------     --------    --------2)     --------     --------

( 1/ 1)

( - 4-5

1.18E+02 )

1.07E+02     --------

( 1/ 1) ( 1/ 1)

( - (1.07E+02 -
1.18E+02 ) 1.07E+02 )

2 1.18E+02 1.18E+02

1.18E+02 1.18E+02

( 1/ 1)

( - 4-5

1.76E-01 )

      < MDA. 8.55E-01

( 1/ 1) ( 4/ 4)

( - (2.56E-01 -
1.76E-01 ) 1.25E+00 )

0.30002 1.76E-01 1.76E-01

1.76E-01 1.76E-01

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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)

) ) ) )

) ) )

   --------     --------    --------1)     --------     --------

( 1/ 1)

( - 0-1

2.43E+01 )

    --------    --------

( 1/ 1)

( -
2.43E+01 )

1 2.43E+01 2.43E+01

2.43E+01 2.43E+01

   --------     --------    --------0.30001       < MDA.     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

   --------     --------    --------5     --------     --------

( 1/ 4)

( - 8-10

3.40E+01 )

      < MDA.    --------

( 1/ 1)

( -
3.40E+01 )

5 8.51E+00 3.40E+01

3.40E+01 3.40E+01

( 4/ 4)

( - 0-1

2.77E+02 )

2.43E+02 1.18E+02

( 1/ 1) ( 1/ 1) ( 16/ 16)

( - (2.43E+02 - (1.74E+01 -
2.77E+02 ) 2.43E+02 ) 2.51E+02 )

5 2.65E+02 2.77E+02

2.44E+02 2.77E+02

( 3/ 4)

( - 4-5

7.24E+00 )

3.94E+00 2.36E+01

( 1/ 1) ( 1/ 1) ( 12/ 26)

( - (3.94E+00 - (4.81E+00 -
7.24E+00 ) 3.94E+00 ) 6.72E+01 )

3.00005 4.05E+00 7.24E+00

2.98E+00 7.24E+00

( 4/ 4)

( - 8-10

1.65E+01 )

1.26E+01 1.97E+01

( 1/ 1) ( 1/ 1) ( 16/ 16)

( - (1.26E+01 - (3.74E+00 -
1.65E+01 ) 1.26E+01 ) 4.40E+01 )

5 1.44E+01 1.65E+01

1.18E+01 1.65E+01

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

   -------- 2.40E+01     --------

( 1/ 1)

(2.40E+01 -
2.40E+01 )

5       < MDA.     --------

( 4/ 4)

( - 8-10

5.04E+01 )

3.72E+01     --------

( 1/ 1) ( 1/ 1)

( - (3.72E+01 -
5.04E+01 ) 3.72E+01 )

5 4.26E+01 5.04E+01

3.17E+01 5.04E+01

( 4/ 4)

( - 8-10

4.39E+01 )

3.22E+01 1.09E+01

( 1/ 1) ( 1/ 1) ( 16/ 16)

( - (3.22E+01 - (2.48E+00 -
4.39E+01 ) 3.22E+01 ) 3.27E+01 )

5 3.50E+01 4.39E+01

2.17E+01 4.39E+01

( 4/ 4)

( - 8-10

4.96E+01 )

3.90E+01     --------

( 1/ 1) ( 1/ 1)

( - (3.90E+01 -
4.96E+01 ) 3.90E+01 )

5 3.81E+01 4.96E+01

2.48E+01 4.96E+01

( 4/ 4)

( - 8-10

1.51E+02 )

1.00E+02     --------

( 1/ 1) ( 1/ 1)

( - (1.00E+02 -
1.51E+02 ) 1.00E+02 )

5 1.17E+02 1.51E+02

9.02E+01 1.51E+02

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

( 2/ 4)

( - 8-10

4.27E+01 )

      < MDA.    --------

( 1/ 1)

( -
4.27E+01 )

5 2.09E+01 4.27E+01

4.07E+01 4.27E+01

   --------     --------    --------10     --------     --------

( 5/ 9)

( - 0-1

2.24E+01 )

ST2 7.68E+00     --------

( 1/ 1) ( 1/ 1)

( - (7.68E+00 -
2.24E+01 ) 7.68E+00 )

10 9.25E+00 2.24E+01

8.14E+00 2.24E+01

( 9/ 9)

( - 6-7

1.07E+02 )

8.19E+01     --------

( 1/ 1) ( 1/ 1)

( - (8.19E+01 -
1.07E+02 ) 8.19E+01 )

10 4.02E+01 1.07E+02

2.42E+01 1.07E+02

   --------       < MDA.    --------3.000010       < MDA.     --------

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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 102  04  01  102  06  30  

)

) ) ) )

) ) )

( 4/ 9)

( - 6-7

2.85E+00 )

1.74E+00     --------

( 1/ 1) ( 1/ 1)

( - (1.74E+00 -
2.85E+00 ) 1.74E+00 )

10 8.25E-01 2.85E+00

9.82E-01 2.85E+00

( 2/ 9)

( - 6-7

7.72E+00 )

6.13E+00     --------

( 1/ 1) ( 1/ 1)

( - (6.13E+00 -
7.72E+00 ) 6.13E+00 )

10 1.33E+00 7.72E+00

4.23E+00 7.72E+00

( 2/ 9)

( - 6-7

5.66E+00 )

4.44E+00     --------

( 1/ 1) ( 1/ 1)

( - (4.44E+00 -
5.66E+00 ) 4.44E+00 )

10 1.17E+00 5.66E+00

4.83E+00 5.66E+00

( 1/ 9)

( - 1-2

2.73E+01 )

      < MDA.    --------

( 1/ 1)

( -
2.73E+01 )

10 3.04E+00 2.73E+01

2.73E+01 2.73E+01

: 1. (MDA)

2. (MDA)

3. (MDA)

4. (MDA)
5.

6. ------- (MDA)
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8  102  

 
 
 

 



 

83 87  

102  

1020014309  

102  

 

 

 

(1) 0.040 0.047  

(2)  

(3) #1 #2 #3 #4 #5  

-137 1.81 28.23 #3 -60 4.57

6.63  

(4)  

 



 

84 87  

102  

1020014309  

102  

 

 
 

) 
  

 

) 
 

) 

 

DR506 
 

  9-10   
3/27 
16:40 0.047±0.005 ----- 

 

DR507 
 

 5-6   
3/27 
16:20 0.040±0.004 ----- 

 

DR508 
 

 8-9   
3/27 
17:00 0.047±0.006 ----- 

 

DR509 

 
 2-3   

3/27 
17:30 0.044±0.005 ----- 

: 1 FH40G  

2 5  



 

85 87  

102  

1020014309  

 

 

 

   

) 

 

 

 

 

  

       
) 

 
) 

       
) 

 
) 

 

AE501 

ST1 

0-1  
 

3/28 
15 00 

-54 <MDA(0.34) ---- -7 <MDA(3.89) 6.30 
-60 <MDA(0.33) ---- -40 20.25±2.89 26.32 
-137 <MDA(0.36) ----    

 

EP503 

 

 

3-4  

 
3/29 

10 00 

-54 <MDA(0.36) ---- -7 16.32±1.50 ---- 
-60 <MDA(0.36) ---- -40 109.85±10.93 94.14 
-137 <MDA(0.41) ----    

1. MDA  

  2. CANBERRA GENIE2000 54000   

3.”----“  

4.”NA“  
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102  

1020014309  

 

 

 

   

) 

 

 

 

 

  

       
) 

 
) 

       
) 

 
) 

 

SL509 

 

 

9-10  

 
3/29 

10 30 

-54 <MDA(1.25) ---- -7 40.29±4.80 ---- 
-60 <MDA(1.38) ---- -40 203.53±14.58 124.40 
-137 <MDA(1.41) 7.50    

 

SL510 

 

 

5-6  

 
3/29 

08 29 

-54 <MDA(1.41) ---- -7 81.56±6.39 17.58 
-60 <MDA(1.29) ---- -40 139.42±12.60 106.20 
-137 1.81±0.35 2.16    

 

SL511 

 

  

1-2  

 
3/28 

13 40 

-54 <MDA(2.51) ---- -7 189.22±14.31 ---- 
-60 4.57±0.58 ---- -40 122.39±20.96 307.10 
-137 7.67±0.92 3.32    

 

SL512 

 

  

2-3  

 
3/28 

16 00 

-54 <MDA(2.45) ---- -7 32.30±6.23 48.03 
-60 <MDA(2.28) ---- -40 236.29±22.95 382.70 
-137 <MDA(2.75) 11.92    

 

SL513 

#1 

 

0-1  

 
3/28 

14 00 

-54 <MDA(2.17) ---- -7 13.96±4.77 43.00 
-60 <MDA(2.04) ---- -40 118.64±24.51 169.90 
-137 5.91±0.76 7.58    

 

SL514 

#2 

 

0-1  

 
3/28 

14 10 

-54 <MDA(1.41) ---- -7 <MDA(17.50) 36.83 
-60 <MDA(1.46) ---- -40 67.55±12.10 115.70 
-137 5.81±0.67 76.90    

 

SL515 

#3 

 

0-1  

 
3/28 

14 15 

-54 <MDA(1.87) ---- -7 127.56±10.35 836.10 
-60 6.63±0.59 86.52 -40 79.26±15.51 126.60 
-137 28.23±1.45 296.70    
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102  

1020014309  

 

 

   

) 

 

 

 

 

  

       
( • ) 

 
( • ) 

       
( • ) 

 
( • ) 

 

SL516 

#4 

 

0-1  

 
3/28 

14 30 

-54 <MDA(2.02) ---- -7 97.16±9.42 290.40 
-60 <MDA(2.48) 9.48 -40 92.44±17.94 78.96 
-137 15.96±1.18 31.39    

 

SL517 

#5 

 

0-1  

 
3/28 

14 50 

-54 <MDA(1.37) ---- -7 20.21±4.13 769.50 
-60 <MDA(1.40) ---- -40 57.56±11.21 36.82 
-137 3.36±0.50 16.23    

 

SS503 

ST1 

 

0-1  

 
3/28 

14 40 

-54 <MDA(1.04) ---- -7 <MDA(13.20) ---- 
-60 <MDA(0.98) ---- -40 29.17±7.81 21.22 
-137 <MDA(1.09) ----    

 

SS504 

ST2 

 

0-1  

 
3/28 

14 30 

-54 <MDA(0.91) ---- -7 <MDA(10.80) 30.24 
-60 <MDA(0.77) ---- -40 33.80±7.29 57.18 
-137 <MDA(1.02) 5.69    

                                     

1. MDA  
  2. CANBERRA GENIE2000 18000  
3.”----“  
4. SL511 SL515 5 21 5 23 SL515 -137(18.61 •

) -60  
 
 


