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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 4,417 samples collected in the 2nd quarter of 2011 (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 2011 environmental monitoring report (see table 2) is submitted to ROC
AEC. Besides, The Radiation Monitoring Center of ROC AEC conducted an
1ndependent 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 1s less than 1. 00E-03mSv , which is all far below regulatory 1limit 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 1impact the
environment and the amount of radiological effluent in 2nd Quarter of 2011
was far below the regulatory limits.

Table 1 Amounts of analysis in 2nd Quarter of 2011

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 15
Direct Radiation 4,298
Airborne 28
Waterborne 36
Organisms 23
Marine(fish) 2
Indicator 1
Sediment 14
Total Amount 4,417
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Table 2

Lan-Yu Storage Site Environment Radiological Surveillance
Program Summary in 2nd Quarter of 2011

Monitoring Period : Apr 1, 2011~ Jun 30, 2011

Medium &

Environmental

Pathway sampled monitoring Environmental monitoring results Strategy
Items
1. TLD 1. With Thermoluminescence Dosimeter(TLD),
the gamma dose rates around Lan-yu
storage site were between 2.7T2E-01 ~
5. 04E-01mSv/y.
2. Direct 2. With Portable gamma radiation detector,
Direct Radiation the gamma dose rates around Lan-yu
Radiation storage site were between T.92E-02 ~ B
1. 33E-01 £ Sv/h.
3. Direct 3.With Direct Radiation (HPIC), the
Radiation average gamma dose rates around Lan-yu
(HPIC) storage site were between 4.10E-02 ~
1. 43E-01 ¢ Sv/h.
1. GB 1. Gross beta activity was between 1. 20E-01
~ 1.27E+00mBg/m’, and all less than 90
Airborne mBq/m’. —
2. v Spec. 2.With gamma spectrometry system, no
artificial radionuclide was found.
1. H-3 l. Activities for tritium were below the
Sea water minimum detectable amount (MDA). B
2. v Spec. 2.With gamma spectrometry system, no
artificial radionuclide was found.
1. H-3 l. Activities for tritium were below the
Drinking water minimum detectable amount (MDA). B
2. v Spec. 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. v 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. 7 Spec.

Sr 89/90

2. v Spec.

3. v Spec.

4. v Spec.

1. The activities of Co-60 in the grass with
gamma spectrometry was found with activity
was 9. 28E-01 Bq/Kg - wet , the activities of
Cs-134 in the grass with gamma spectrometry
was found with activity were between
4.00E-01 ~ 5.21E-01 Bq/Kg - the

activities of Cs-137 in the grass with gamma

wet

spectrometry was found with activity were
between 3. 06E-01~9. 64E-01 Bq/Kg - wet , and
far lower than
Ba/Kg - dry).

The activities of Sr-90 in the grass with gamma

investigation level(740

spectrometry was found with activity was

2.53E-01 Bg/Kg - wet

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)

v Spec.

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

Soil

v Spec.

The activities of Cs-137 in the soil with gamma
spectrometry was found with activity between
4. 47E+00~8. 68E+01 Bq/Kg - dry , and far lower
than investigation level(740 Bq/Kg - dry).

Shore sand

v Spec.

With gamma spectrometry system, no artificial

radionuclide was found.
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2 | (£ /*% 5y | Cs-134 | 175.60+1.90 | 189.2084.90 |-7.20| i
3 Cs-137 | 288.245.70 | 290.30+47.30 | -0.70 | :f:®
4 Co-60 | 86.00£0.94 | 41.25+1.98 |-12.50| 8
5 Cs-134 | 31.94+0.80 | 32.77+1.61 |-2.50| :@:®
6 | (o f/*’”\ oy | Cs137 | 46.1410.90 | 50.2742.24 | -8.20| i
7 Sr-89 | 251.2492.6 | 240.30+9.80 | 4.50 | ii§
8 Sr-90 | 151.00£12.20 | 154.80+6.30 |-2.50 | 8
9 Co-60 | 0.0563+0.0010 | 0.0554+0.0009 | 1.70 | 8
10 Cs-134 | 0.044020.0010 | 0.0440£0.0010 | 0.00 | :f:8
11 - Cs-137 | 0.0730£0.0010 | 0.00675+0.001 | 8.10 | :f:®
12 |CRA/Z2 250 g eg [0, 0870+0. 0070 | 0.0852+0. 0035 | 2.10 | @
13 Sr-90 | 0.0880+0. 0060 | 0.09320.0038 | -5.50 | 8
14 L8 # | 0.082020.0040 | 0.08180.0006 | 0.30 | :i:§
15 Co-60 | 30.810.33 | 32.97+1.52 |-6.60| 8
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19 Sr-90 | 18.99+1.35 | 20.00£0.81 |-5.00| i

20 L8 # | 638.2036.00 | 678.60+0.1 |-6.00| :ii§
21 W | 782.20+42.80 | 827.90+14.50 | -5.50 | ii§
29 Co-60 | 27.03£0.76 | 27.95+1.15 |-3.30| :i:§
23 i Cs-134 | 22.10£0.54 | 22.21%1.00 |-0.50 | :f:®
94 | (B %,/ 27) | Cs-137 | 33.63£1.20 | 34.07+1.52 |-1.30| &
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27 Co-60 30. 53+0. 56 31.94+1.47 | -4.40 | &
28 , Cs-134 | 24.07+0.59 25.38+1.27 | -5.20 | i
29 | (B ﬁf&j%%~ﬂ ) | Cs-137 | 37.76+0.69 38.93+1.89 | -3.00 | i
30 Sr-89 26. 36+2. 29 24.96+1.02 | 5.60 | :iii§
31 Sr-90 12. 96+1. 05 13.94+0.57 | -7.00 | i
32 Co-60 39. 22+0. 77 39.79+1.64 | -1.40 | :ii&
33 . Cs-134 | 31.00%0. 92 31.61+1.43 | -1.90 | i
34 | (B ;?ij%s 7)) | Cs-137 | 52.64+1.11 48.5042.17 | 8.50 | i
35 Sr-89 | 210.80+18.40 | 212.20+8.70 | -0.60 | @&
36 Sr-90 | 127.40+8. 40 151.9046.1 |-16.10| @&
37 Co-60 19. 66+0. 19 22.89+1.10 |-14.10| :ii&
38 . Cs-134 | 16.59+0. 61 18.18+0.82 | -8.70 | &
39 | (R ;%/5£>") Cs-137 |  26.25+0.59 27.89+1.38 | -5.90 | i
40 Sr-89 | 162.70+14.70 | 166.80+6.80 |-2.50 | :i:i&
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43 s Cs-134 | 36.98+0. 88 35.99+1.56 | 2.80 | i
44 | (R ﬁ,/55> T) | Cs-137 | 62.99+1.95 55.21+1.71 | 14.10 | &
45 Sr-89 | 510.30+46.80 | 498.90+20.30 | 2.30 | &
46 Sr-90 | 417.80+27.60 | 463.50+18.70 | -9.90 | &
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Taiwan Accreditation Foundation
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¥ B 4k ¥ : ISO/IEC 17025 : 2005
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Taiwan Accreditation Foundation

3% %% E 0068
THREEE (1WA

W 13.08 Es 2R

EX: |
1001 Jo B M A8 o
BiTZRIREF

(Xt & %% :RL-E0-014)

(2.20 to 7400) Bqg/kg(Mn-54)

(4.00 to 7400) Bq/kg(Fe-h9)

(2.00 to 7400) Bq/kg(Co-58)

(2.00 to 7400) Bq/kg(Co-60)

(5.00 to 7400) Bq/kg(Zn-65)

(4.00 to 7400) Bq/kg(Zr-95)

(2.30 to 7400) Bq/kg(Nb-95)

(2.30 to 7400) Bq/kg(1-131)

(2.60 to 7400) Bq/kg(Cs-134)
(2.20 to 7400) Ba/kg(Cs-13T)
(9.00 to 7400) Bq/kg(Ba-140)
(2.60 to 7400) Bq/kg(La-140)

RERFA: RER, it
ARG 203 M T B B E 0 12 R AERRE)

1004 52 90 547
BITZ R F

( 34 # %% :RL-E0-009 ~ RL-E0-030)
(2.70 to 3700) Ba/kg

HRERZFA: RAR, R
AR 253 M T B PFI@ILE 2o 12 R OAH R E)

AR At 2 HL A B4 T P e
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3 F 49 0 L0068-110512

W 13.08 AR

EX: ¥

1001 fo B K A€ 7
B3ITZRR Ik

(3t 43k :RL-FEO-011)

(3.0 to 7400) Bg/kg(Mn-54)

(3.
(3.0 to 7400) Bq/kg(Cs-137)
(10.0 to 7400) Bq/kg(Ba-140)
(10.0 to 7400) Bq/kg(La-140)

to 7400) Bq/kg(Cs-134)

(6.0 to 7400) Bg/kg(Fe-59)
(3.0 to 7400) Bq/kg(Co-58)
(3.0 to 7400) Bq/kg(Co-60)
(7.0 to 7400) Bq/kg(Zn-65)
(6.0 to 7400) Bq/kg(Zr-95)
(6.0 to 7400) Bg/kg(Nb-95)
(3.0 to 7400) Bq/kg(I-131)

0

0

RERFA: TR, 2ZR
BlEipah: 228 LT EREI-ZEMEH 62 3% (RRMATER)

1004 $2 90 2

B EATZ RSk

(3 4% 3% RL-FEO-014, RL-FE0-015)
(10 to 3700) Ba/kg

BEREFAN: TH %22
ARG 228 LT A HF B= 2 EHEHT 62 SRCRRFI T EFR)

Po13.08 BHARE
KRk

1001 ho B AL AE AT
BITZ R

(3U# % 3% :RL-FEO-11)

(0.4 to 7400) Bq/L(Mn-54)
(0.7 to 7400) Bq/L(Fe-59)
(0.4 to 7400) Bqg/L(Co-58)
(0.4 to 7400) Bq/L(Co-60)
(0.9 to 7400) Bq/L(Zn-65)
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Taiwan Accreditation Foundation

(0.7 to 7400) Bq/L(Zr-95)

(0.7 to 7400) Bg/L(Nb-95)

(0.1 to 7400) Bg/L(I-131)

(0.4 to 7400) Bg/L(Cs-134)

(0.4 to 7400) Bq/L(Cs-137)

(0.4 to 7400) Bq/L(Ba-140)
4

(0.4 to 7400) Bq/L(La-140)
REREAN: TH 228
ARG 228 LT AR B4 E 2ot 62 SL(RRPITHER)
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B 3T R &k
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(8.0 to 11000) Ba/L
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1003 R
( 3T 4 5% : RL-FE0-008 ~ RL-FE0-015)
(0.1 to 1000) Bg/L

BREREA: TH#, 228
Bl 228 #74bH BE R B 2 EA AT 62 SR(FEPI R R)

1004 4290 & #F

BITZ AT

(X% 435 :RL-FEO-014, RL-FE0-015)
(0.1 to 3700) Ba/L
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W 13.08
KAk
1001 Jo B4 4E 5 47

BITZ RREF
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Taiwan Accreditation Foundation

wE &3 0 L0068-110512

(0.15 to 7400) Bq/L(Mn-54)
(0.30 to 7400) Ba/L(Fe-59)
(0.15 to 7400) Bq/L(Co-58)
(0.15 to 7400) Ba/L(Co-60)
(0.30 to 7400) Bq/L(Zn-65)
(0.25 to 7400) Ba/L(Zr-95)
(0.20 to 7400) Ba/L(Nb-95)
(0.10 to 7400) Bq/L(I-131)
(0.15 to 7400) Bq/L(Cs-134)
(0.15 to 7400) Bq/L(Cs-137)
(0.40 to 7400) Ba/L(Ba-140)
(0.20 to 7400) Bq/L(La-140)

REFEFA: RHER, Hhapit
ARG 253 ML h B PGB E 2o 12 RO A RER E )

1002 A FE AT
BTz R R
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(8.0 to 11000) Bg/L
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1003 R =R
BTz AR AZA
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(0.05 to 10) Bg/L

MEFHE A RER, Hhinid
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BTz RRERA

(X4 4 %% :RL-E0-009)
(0.03 to 3700) Bg/L
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W 13.08 R AR

IS+
1001 Fo B A5 A4S G 47
BiTZRRER

(3L %35 -RL-E0-014)

(0.25 to 7400) Ba/Kg(Mn-54)
(0.50 to 7400) Ba/Kg(Fe-59)
(0.25 to 7400) Bq/Kg(Co-58)
(0.25 to 7400) Bq/Kg(Co-60)
(0.50 to 7400) Bq/Kg(Zn-65)
(0.40 to 7400) Ba/Kg(Zr-95)
(0.40 to 7400) Bq/Kg(Nb-95)
(0.25 to 7400) Ba/Kg(Cs-134)
(0.25 to 7400) Bq/Kg(Cs-137)
(0.90 to 7400) Bq/Kg(Ba-140)
(0.30 to 7400) Bq/Kg(La-140)

#RETEFAN: RER, MR
Rk 253 ML AP @SR 2/ 12 (A HERE)

1004 290 747
AITZ RIS
(34 %355 - RL-E0-009)
(0.50 to 3700) Ba/kg

REFEAN: RER, HhIRH
AR 253 LW PR % 20 12 SR R E)

W 13.08 B AR
JGE-E:

1001 Jo B AE o 47

BiTZ RREF

(3UfF #3% :RL-FEO-011)

(0.3 to 7400) Ba/kg(Mn-54)
(0.5 to 7400) Bg/kg(Fe-59)
(0.3 to 7400) Ba/kg(Co-58)
(0.3 to 7400) Ba/kg(Co-60)
(0.5 to 7400) Ba/kg(Zn-65)
(0.5 to 7400) Ba/kg(Zr-95)

AR R v B 7 B P 5

olid

26 H
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& %3k - L0068-110512

(0.5 to 7400) Bq/kg(Nb-95)
(0.3 to 7400) Bq/kg(Cs-134)
(0.3 to 7400) Bq/kg(Cs-137)
(1.0 to 7400) Bq/kg(Ba-140)
(1.0 to 7400) Bq/kg(La-140)

RETFAN: TH . FER
BERG M 228 MALT ERE/= 2 2554 62 SR(BEPI =16 %)

1004 4290 o447
BITZ AR Ak
(X455
RL-FEO-014,
RL-FE0-015)

(1.0 to 3700) Ba/kg

#REBREAN: TH. 22
PR 228 MO R R B 1= E 28 62 SR(RRFI 1R FR)

W13.08 mims

jL#

1001 Jro By 4% 48 4
CRAE =

(4% :RL-E0-014)

(0.20 to 7400) Ba/L(Mn-54)
(0.40 to 7400) Bq/L(Fe-59)
(0.20 to 7400) Bq/L(Co-58)
(0.20 to 7400) Bq/L(Co-60)
(0.50 to 7400) Ba/L(Zn-65)
(0.30 to 7400) Bq/L(Zr-95)
(0.20 to 7400) Bq/L(Nb-95)
(0.06 to 7400) Bq/L(I-131)
(0.20 to 7400) Bg/L(Cs-134)
(0.20 to 7400) Bq/L(Cs-137)
(0.70 to 7400) Bq/L(Ba-140)
(0.20 to 7400) Bq/L(La-140)

WEEE A RER, gt
ARG 203 WAL T B P BRI E oI 12 MO H e T)

AT AR DG P W7 H 16 K

e 100 2 % 2 2R B E T RIRS
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EE 3% 0 L0068-110512

1004 52 90 47

AT RAIRER

(3 # %% :RL-E0-009 ~ RL-E0-030)
(0.02 to 3700) Bag/L

RETEFAN: RER, M
ARG 203 MATEPFIEEE Z D 12 R(AHERRE)

Pr13.08 s
LAtk

1001 o B A% 48 5 4

B TRk

(3L 4 5% : RL-FEO-011)
(0.4 to 7400) Bg/L(Mn-54)

(0.7 to 7400) Bq/L(Fe-59)
(0.4 to 7400) Bq/L(Co-58)
(0.4 to 7400) Bq/L(Co-60)
(0.9 to 7400) Bq/L(Zn-65)
(0.7 to 7400) Bg/L(Zr-95)
(0.7 to 7400) Bg/L(Nb-95)
(0.1 to 7400) Bg/L(1-131)
(0.4 to 7400) Bq/L(Cs-134)
(0.4 to 7400) Bq/L(Cs-137)
(1.0 to 7400) Bg/L(Ba-140)
(1.0 to 7400) Bg/L(La-140)

REREAN: TH. 224
ARG 228 AT AR B 2 EHiEET 62 SE(RPFI/FMR)

1004 4290 o #f

B 3T R F ik

(344355 :RL-FE0-014, RL-FE0-015)
(10 to 3700) Bag/L

HRERFAN: TH . 22%
BEXGH: 228 MPIb T AR B = 2 EA ST 62 SR(RRPITAEMR)

A A T L ) B (T A BEE8H-H#16H

e
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W 13.08 BIgiRE

% A ALt

1003 = i

BITZ R A &

( x4 # %k :RL-FEO-1, RL-FEO-8, RL-FE0-012)
(1.0 to 3700) mBg/m"3

REZREAN: T £2R
BRI 228 ML EREI-E U 62 (FEFI TR )

1004 290 547

BITZRRF &

(X 4+ 4% :RL-FEO-014, RL-FEO-015)
(1.0 to 3700) mBg/m"3

RERZEZA: TE £F¥%
BlRIG: 228 ML T ERE /= E EAF 547 62 Sh (P T4EMR)

pr 13.08 b5 R R

B F B

1001 Jo By A A& by

B T2 R

(U % 5% :RL-E0-014)

(0.10 to 7400) mBg/m" 3(Mn-54)
(0.20 to 7400) mBg/m"3(Fe-59)
(0.10 to 7400) mBg/m 3(Co-58)
(0.10 to 7400) mBg/m" 3(Co-60)
(0.20 to 7400) mBg/m 3(Zn-65)
(0.20 to 7400) mBq/m" 3(Zr-95)
(0.20 to 7400) mBq/m"3(Nb-95)
(0.25 to 740) mBg/m"3(1-131)
(0.20 to 740) mBg/m"3(Cs-134)
(0.20 to 740) mBg/m"3(Cs-137)
(0.70 to 740) mBg/m" 3(Ba-140)
(0.20 to 740) mBq/m 3(La-140)

WMEFEA: RER, hapit
ARG 203 AAL T A FIE S0 3E B3 12 3R (M AT EER F)

AR DL T 7 el e

& 45k 0 L0068-110512

FOH K16 H
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1003 48 B tho#
CIOER I ¢:9:

( X+ %% :RL-E0-008, RL-E0-015)
(0.15 to 3700) mBg/m"3

MEFEN: RER, i
ARG 253 LT L P B 20 12 SOt R E)

1004 42 90 547

BT RS

( U1 # 98 :RL-E0-009)
(0.01 to 3700) mBg/m 3

BREREA: RER, Hapdt
BRIGH: 203 LT EPIEREE 030 12 (AR E)

p13.08 b R

1001 ho B M AE

B AT Z R ik

( X ¥ 4% :RL-FEO-11)

(0.4 to 7400) mBg/m"3(Mn-54)

(0.7 to 7400) mBg/m"3(Fe-59)
(0.4 to 7400) mBg/m"3(Co-58)
(0.4 to 7400) mBg/m 3(Co-60)
(0.9 to 7400) mBg/m 3(Zn-65)
(0.7 to 7400) mBg/m 3(Zr-95)
(0.7 to 7400) mBg/m"3(Nb-95)
(0.5 to 3700) mBg/m 3(1-131)
(0.4 to 7400) mBg/m 3(Cs-134)
(0.4 to 7400) mBg/m 3(Cs-137)
(1.0 to 7400) mBg/m 3(Ba-140)
(1.0 to 7400) mBg/m 3(La-140)

REFFAN: TH %%

3 43k 0 LO068-110512

Rl 228 Mk T AE B4 E EHHEH 62 SR(FEPI T 4ERR)

A RO o R 4 R A

BIOH " I16H

e 100 2 % 2 2R B E T RIRS
Rie € €455 % 1000013310 3L~ % %
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Wi3.08 R

ik
1001 o B % AE A
B 3Tz R4S

(4 %5 :RL-E0-014)

(0. 40 to 7400) Ba/kg(Mn-54)
(0. 55 to 7400) Bq/kg(Fe-59)
(0. 40 to 7400) Bq/kg(Co-58)
(0. 40 to 7400) Bq/kg(Co-60)
(0.60 to 7400) Bg/kg(Zn-65)
(0. 40 to 7400) Bq/kg(Zr-95)
(0.70 to 7400) Ba/kg(Nb-95)
(0.30 to 7400) Bq/kg(I-131)
(0.40 to 7400) Bq/kg(Cs-134)
(0. 40 to 7400) Bq/kg(Cs-137)
(0.80 to 7400) Bq/kg(Ba-140)
(0.30 to 7400) Ba/kg(La-140)

WMEHZEN: RBR, thapitt
BRGH: D3 M TEPIEEEE N 12 (AR E)

1004 £28 90 47
BT R R

( Ut % 9E :RL-EO-9 ~ RL-E0-030)
(0.10 to 3700) Ba/kg

HEREA RER, K
R 253 M TEPIEEE 2 12 (BHEARE)

Po13.08 i

4 R

1001 ha B A% 58 o HT
BTz R F ok

(U #F# 3% :RL-FEO-011)

(0.5 to 7400) Bg/kg (Mn-54)
(0.9 to 7400) Bq/kg(Fe-59)
(0.5 to 7400) Bq/kg(Co-58)
(0.5 to 7400) Ba/kg (Co-60)
(1.0 to 7400) Bg/kg(Zn-65)

A R T BT 7 B P A3

wE 4% 0 L0068-110512

F 1N H-HEI6H

e 100 2 % 2 2R B E T RIRS
Rie € €455 % 1000013310 3L~ % %
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Taiwan Accreditation Foundation

# &4k - L0068-110512

(0.9 to T400) Bq/kg(Zr-95)
0.9 to 7400) Ba/kg(Nb-95)
(0.4 to 7400) Ba/kg(I-131)
(0.5 to 7400) Ba/kg(Cs-134)
(0.5 to 7400) Bg/kg(Cs-137)
(1.0 to 7400) Ba/kg (Ba-140)
(1.0 to T400) Ba/kg (La-140)

WERFN: TE 8%
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