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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 17, 922 samples collected in 2008 (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 annual of 2008 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 was 1.66E-03 mSv, which was far below regulatory limit
(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 1impact the
environment.

Table 1 Amounts of analysis in 2008

Medium & Pathway sampled Amounts
Bhermolumlnescence 58
osimeter (TLD)
Direct Radiation 17, 543
Airborne 103
Waterborne 80
Organisms 2
Marine(fish) 9
Indicator |
Sediment 56
Total Amount 17,922
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Table 2

Lan-Yu Storage Site Environment Radiological Surveillance Program

Summary in 2008

Monitoring Period : Jan 1, 2008~Dec 31, 2008

Medium & Environmenta
Pathway 1 monitoring Environmental monitoring results | Strategy
sampled [tems
1. TLD 1. With Thermoluminescence Dosimeter
(TLD), the gamma dose rates around
Lan-yu storage site were between
2. T0E-01~5. 15E-01mSv/y.
2. Direct 2.With Portable gamma radiation
Direct Radiation detector, the gamma dose rates
Radiation around Lan-yu storage site were a
between 5. 04E-02~6. 48E-02 ¢ Sv/h.
3. Direct 3. With Direct Radiation (HPIC), the
Radiation average gamma dose rates around
(HPIC) Lan-yu storage site were between
4. 21E-02~2. 02E-01 x Sv/h.
1. GA 1. Gross beta activity was between <MDA
~ 1.82E+00mBq/m’, and all less than
Airborne 90 mBqg/m3. —
2. v Spec. 2. With gamma spectrometry system, no
artificial radionuclide was found.
1. H-3 l. Activities for tritium were below
the minimum detectable amount (MDA).
Sea water _ —
2. v Spec. 2. With gamma spectrometry system, no
artificial radionuclide was found.
1. H-3 l. Activities for tritium were below
Drinking the minimum detectable amount (MDA).
water 2. v Spec. 2. With gamma spectrometry system, no B

artificial radionuclide was found.
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Medium & Environmenta
Pathway 1 monitoring Environmental monitoring results | Strategy
sampled [tems
1. Grass 1. 7 Spec. 1. The Grass with gamma spectrometry,
no artificial radionuclide was
found.
2. Vegetable | 2. v Spec. 2. The Vegetable with gamma
spectrometry, no artificial
radionuclide was found. _
3. Taro 3. 7 Spec. 3. The Taro with gamma spectrometry, no
farm products artificial radionuclide was found.
4. Sweat 4. v Spec. 4. The Sweet potato with gamma
potato(Yam) spectrometry, no artificial
radionuclide was found.
1. Marine 1. v Spec. 1. The fish with gamma spectrometry, tiny
(fish) Cs-137 nuclide was found with activity
between 1. 22E-01~2. 19E-01Bq/Kg - wet
at control station.
2. Benthos 2. v Spec. 2. The Benthos with gamma spectrometry,
no artificial radionuclide was found.
ITg;iator v Spec. With gamma spectrometry system, no o
%Marinezilga) artificial radionuclide was found.
The activities of Cs-137 in the soil with
gamma sSpectrometry was found with
Soil 7 Spec. activity between 1.29E+00 ~ 9. 87E+00 —
Ba/Kg dry , and far lower than
investigation level(740 Bq/Kg - dry).
With gamma spectrometry system, no
Shore sand v Spec. —

artificial radionuclide was found.
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24 FREEEAL 6 (TD)LPH: 4 2% ka2
SRR B 47
AP g7E]Q
A AT w1k P | AERIE TAFZ#e i@ | £%| 2%
| Co-60 |0. 0569+0. 0029 |0. 0572+0. 0005| ~0.4 | T i
9 Cs-134]0. 0535+0. 0027 | 0. 0540+0. 0008| ~0.8 | T
3 A 1370, 047940, 0026 0. 051020, 0005 | 6.0 | 4 i
(B s/ 3%)
4 Sr-90 | 0. 0776+0. 0036 | 0. 0845+0. 0006 | -8.2 | ¥
5 G4 |0.0878+0.0041|0.0939+0. 0008| -6.6 | L&
6 Co-60| 35.08+1.90 | 34.45+0.29 |+1.8| L€
7 Cs-134| 34.06+1.71 | 33.74+0.49 |40.9 | i %
8 g Cs=137| 30.89+1.69 | 30.71+0.29 |+0.6| ¥
(E Fu/ ) s
9 Sr-90| 10.21+0.65 | 9.39+0.11 |+48.7| ¢
10 G5 | 863.0+36.1 | 742.045.2 |+16.3 L&
1 H—3 | 871.4+40.1 | 903.6+6.5 | -3.6 | :
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13 gt Cs-134| 37.24+1.91 | 38.03+0.53 |-2.1|
(B 2/2)
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- - 54.4-28.7
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. 19.8-22. 0
2 Bi-214 | 28.4+1.5 | 22.0-32.2 | g5 &0 A
3 R TI-208 | 14.8£1.0 | 9.2-18.8 | &o 0% | A
(B /2% - 08 18.8-20.
4 Cs-137 | 54.942.6 | 36.9-75.1 | 3107000 A
5 K-40 |556.6+22. 7| 335.0-681.0 | 204 0-335.0 1
681. 0-732. 0
0.25-0. 35
6 Cs-137 | 1.00:0.10 | 0.35-1.69 | 02035 A
F - - 127.0-179. 0
T s h ey | K0 |64 417.9) 1790.0-860.0 | g ggrzy | A
3.30-3. 80
8 Sr-90 |4.1940.01| 3.75-5.43 | 907300 A
9 , K-40 | 12.8+0.8 | 8.0-14.2 7.0-8.0 A
ok 14.0~15. 0
(B 2./24) i
10 "~ GB  |0.045+0.005 0.003-0.083 | O 0-003 A
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B O\K o |EREE (R 2T [(R T LY R
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. M| 2| # M|l A M 2| A M E|A M| | #H I M|E B

P fh

BRhwo 10.03]0.1) 1 (0.19] 1 {90 | * |5 ¥ |5 ¥ |5 * 1100

) 5,710 | 1100|

& 0.210.4/ 40 | 0.1|0.6 0.26(0.3|110]0.4(0.5 0.210.4 2.9 3| 110

48-59 0.210.7) 15 |0.15| 1.2 0.35(0.5] 40 |0.55(0. 9 0.25 0.7 3.00 6

458 0.210.4) 40 | 0.1|0.6 0.26(0.3|110]0.4(0.5 0.210.4 2.9 3| 110

460 0.210.4] 10 | 0.1]0.6 0.26/0.3| 40 {0.4]0.5 0.210.4 2.9 3| 110

65 0.25{0.9] 10 [0.15| 1.5 0.45/0.5| 74 10.6/1.0 0.3/0.9 5.0 7

4389 0.06(0.1 0.39] 1.0 1.10] 10 0.76(1. 0

4490 0.03]0.1 0.22] 1.0 0.34 10 0.22/1.0 0.12) * 7.8| 10
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" B =1k 1-2 & 2-T T-12 | 12-17 & | D17 /& =1k 1-2 & 2-T T-12 & | 12-17 & | D17 /&
A-3 6.4E-08 | 4.8E-08 | 3. 1E-08 | 2. 3E-08 | 1.8E-08 | 1.8E-08 | SI.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 |SI.9E-05|S1. 7E-05 | SI. 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. IE-07 | S1. 0E-07 | S6. 6E-08 | S4. 5E-08 | S3. TE-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. IE-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. 7TE-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 | §9. 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. TE-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 | SI. 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 | S7.7TE-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 | SI. 8E-05 | S1. 5E-05 | SI. 2E-05
[-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. TE-05 | F4. 6E-05 | F3. 6E-05
[-131 1.86-04 | 1.8E-04 | 1.0E-04 | 5.2E-05 | 3.4E-05 | 2. 2E-05 | F7.2E-05 | F7.2E-05 | F3. 7TE-05 | F1. 9E-05 | F1. IE-05 | F7. 4E-06
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[-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-09 | 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 |S2.1E-04 |S1.8E-04 | S1.1E-04 | S7. 3E-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. 7TE-05 |S3.0E-02 | S2. 6E-02 | S1. 7TE-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. TE-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. 7TE-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
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558 3. 32E-09
4#-59 3. 96E-09
560 8. 28E-09
£-65 1. 94E-09
495 2. 53E-09
4#-95 2. 62E-09
#-125 1. 47E-09
131 1. 31E-09
4134 5. 33E-09
4-137 2. 08E-09
£-140 6. 84E-10
4F-140 7. T8E-09
4141 2. 49E-10
4-144 6. 62E-11

AR 4 p 5% W EPA (2002), Federal Guidance Report 13. Cancer Risk
Coefficients for Environmental Exposure to Radionuclides: CD Supplement,
EPA-402-C-99-001, Rev. 1, U.S. Environmental Protection Agency,
Washington, D.C.
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