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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, 503 samples collected in the 1st quarter of 2012 (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 1st quarter
of 2012 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 1st Quarter of 2012
was far below the regulatory limits.

Table 1 Amounts of analysis in 1st Quarter of 2012

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 16
Direct Radiation 4,392
Airborne 28
Waterborne 36
Organisms 15
Marine(fish) 2
Indicator 0
Sediment 14
Total Amount 4,503
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Table 2

Lan-Yu Storage Site Environment Radiological Surveillance
Program Summary in 1st Quarter of 2012

Monitoring Period : Jan 1, 2012~ Mar 31, 2012

Environmental
monitoring Environmental monitoring results Strategy
Items

Medium &
Pathway sampled

1. TID 1. With Thermoluminescence Dosimeter(TLD),
the gamma dose rates around Lan-yu

storage site were between 2.95E-01 ~

4. 65E-01mSv/y.

2. Direct 2. With Portable gamma radiation detector,
Direct Radiation the gamma dose rates around Lan-yu
Radiation storage site were between 5.60E-02 ~ B
1. 04E-01 p Sv/h.
3. Direct 3.With Direct Radiation (HPIC), the
Radiation average gamma dose rates around Lan-yu
(HPIC) storage site were between 3.27E-02 ~

6. 88E-02 1 Sv/h.

1. GB 1. Gross beta activity was between 1. 10E-01
~ 8.64E-01mBg/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 1. 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 1. Activities for tritium were below the

minimum detectable amount (MDA).
Drinking water -

2. v Spec. 2.With gamma spectrometry system, no

artificial radionuclide was found.
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Environmental
monitoring Environmental monitoring results Strategy
Items

Medium &
Pathway sampled

1.H-3 l.Activities for tritium were between
4. 88E+00~b. 43E+00 Bg/1 , and far lower than
Ground water investigation level(1100 Bq/L). —
2. v Spec. 2.With gamma spectrometry system, no

artificial radionuclide was found.

1. The Grass with gamma spectrometry, no

Grass 7 Spec. artificial radionuclide was found.

The activities of Cs-137 in fish with gamma
] ) spectrometry were  between <MDA ~
Marine(fish) 2.83E-01Bqg/Kg - wet , and far lower than
investigation level(74 Bq/Kg - wet).

v Spec.

The activities of Cs-137 in the soil with gamma

spectrometry was found with activity between

Soil Spec. —
o1 7ospee 9. 65E+00~T. 65E+00 Bq/Kg - dry , and far lover

than investigation level(740 Bq/Kg - dry).

With gamma spectrometry system, no artificial
Shore sand v Spec. —

radionuclide was found.
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" B =1k 1-2 #& 2-T T-12 & | 12-17T & | 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 | 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 | SI.7E-05 | S1. 1E-05 | S7. 4E-06 | S6. 4E-06 | S5. 8E-06
Cr-51 3.0E-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. 7TE-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 |SI.7TE-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. 7TE-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. 7TE-05 | SI. 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. 7TE-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 | SI.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 | 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. 7TE-05 | F4. 6E-05 | F3. 6E-05
[-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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[-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 |SI.1E-04 | SI. 0E-04 | S7. 0E-05 | S4. 8E-05 | S4. 2E-05 | S3. 9E-05
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.08 b5 8 N

X £:3

1001

o By 45 A% 5 B

B 3T X R ik

(X
(3.0
(6.0
(3.0
(3.0
(7.0
(6.0
(6.0
(3.0
(3.0
(3.0
(10.0
(10.0

3% :RL-FEO-011)
to 7400) Bq/kg(Mn-54)
to 7400) Bq/kg(Fe-59)
to 7400) Bg/kg(Co-58)
to 7400) Bq/kg(Co-60)
to 7400) Bg/kg(Zn-65)
to 7400) Bq/kg(Zr-95)
to 7400) Bq/kg(Nb-95)
to 7400) Bq/kg(I-131)
to 7400) Bq/kg(Cs-134)
to 7400) Bq/kg(Cs-137)
to 7400) Bq/kg(Ba-140)
to 7400) Bq/kg(La-140)

REFEAN: TH . FZ2%
RlRIGH: 228 Mk T AREI-ZEAEHT 62 3% (RPITHER)

1004

$290 o

BITZ MR %

(x5

#%% :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 BEHAAE
KRk
1001 ho B AL AE AT

BITZ R

(304

4 %% :RL-FEO-11)

3 F 49 0 L0068-110512

(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)

A R R S 5 DB S

WraepE 35 101 & % 1 TR G

e

.

iRI3F

-+

I3



@5

HEEAZEREESTE

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)
(0.4 to 7400) Bq/L(La-140)

BREREAN: TH 228
BlRG e 228 ML A F B A= 2 2o AT 62 SR(AEPI T4k )

1002 A% 2 #7

B 3T R &k

(Xt # 3% :RL-FEO-015 ~ RL-FEO0-017)
(8.0 to 11000) Ba/L

REFREAN: TH Z2%
ARG 228 WAL R R B 1= 2 2B 62 SR(RRFI 1R %)

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 AT

KAk
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(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)
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to
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to
to
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to
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7400) Bq/Kg(Mn-54)
7400) Bq/Kg(Fe-59)
7400) Bq/Kg(Co-58)
7400) Bg/Kg(Co-60)
7400) Bq/Kg(Zn-65)
7400) Bq/Kg(Zr-95)
7400) Bq/Kg(Nb-95)
7400) Ba/Kg(Cs-134)
7400) Ba/Kg(Cs-137)
7400) Bq/Kg(Ba-140)
7400) Bq/Kg(La-140)
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X AE S

Jo B AR AE 5 H
BiTZ RREF

(3 # 5% :RL-FEO-011)

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

R 228 ML EHF R E EHHEET 62 SR(BETI /e /%)
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BITZ AR Ak
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L
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to 7400) Bq/L(Mn-54)
to 7400) Bg/L(Fe-59)
to 7400) Bq/L(Co-58)
to 7400) Ba/L(Co-60)
to 7400) Bq/L(Zn-65)
to 7400) Bg/L(Zr-95)
to 7400) Bq/L(Nb-95)
to 7400) Bg/L(I-131)
to 7400) Bg/L(Cs-134)
to 7400) Bg/L(Cs-137)
to 7400) Bg/L(Ba-140)
to 7400) Bq/L(La-140)
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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) Bg/L(Fe-59)
(0.4 to 7400) Bq/L(Co-58)
(0.4 to 7400) Bg/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(I1-131)
(0.4 to 7400) Bq/L(Cs-134)
(0.4 to 7400) Bq/L(Cs-137)
(1.0 to 7400) Bq/L(Ba-140)
(1.0 to 7400) Bg/L(La-140)

REREAN: TH. 224
Al 228 AL AF B 2 2H AT 62 AP 4R R

1004 4290 o #f

B 3T R F ik

(344355 :RL-FE0-014, RL-FE0-015)
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W 13.08 ERE
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( x4 # %k :RL-FEO-1, RL-FEO-8, RL-FE0-012)
(1.0 to 3700) mBg/m"3
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(1.0 to 3700) mBg/m"3
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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

(U1 4 3% :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) mBgq/m 3(I1-131)
(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)
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1003 4 B#yn#f
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(0.15 to 3700) mBg/m"3
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EF AR

1001 A BHnde o7

B T XA A

( X %%k :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) mBq/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
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Wi3.08 R
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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) Bqg/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)

P 13.08  sgEipinE
M

1001 AoBanden 4t
BTz R F ok

( X # %% :RL-FEO-011)

(0.5 to 7400) Bg/kg (Mn-54)
(0.9 to 7400) Bq/kg(Fe-59)
(0.5 to 7400) Ba/kg(Co-58)
(0.5 to 7400) Bq/kg (Co-60)
(1.0 to 7400) Ba/kg(Zn-65)
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(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%
B GH: 228 ML T ER B EEH 887 62 SR(FEPT 4 %)

1004 2 90 »#

B TR T &
(XA #a 3k :
RL-FEO-014,
RL-FEO-015)

(1.0 to 3700) Ba/Kg

REZREAN: TH 2%
BRIGH: 228 b h AR B E LA EH 62 SRORFIT/ER)

P 13.08 B
Bk E S

1001 Ao B AL 4 A7

ER A Y
(X4 %% RL-E0-014)

(0.26 to 7400) Bg/kg(Mn-54)
(0.35 to 7400) Ba/kg(Fe-59)
(0.26 to 7400) Ba/kg(Co-58)
(0.26 to 7400) Ba/kg(Co-60)
(0.45 to 7400) Bq/kg(Zn-65)
(0.45 to 7400) Bg/kg(Zr-95)
(0.45 to 7400) Ba/kg(Nb-95)
(0.25 to 7400) Bq/kg(Cs-134)
(0.25 to 7400) Bq/kg(Cs-137)
(0.60 to 7400) Bg/kg(Ba-140)
(0.60 to 7400) Bg/kg(La-140)
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BEFEAN RER, HmHE .
R 203 ML T EPIR R 2ol 12 OLS R E)

1004 290 o 47

A 3TZ AR F
(3T # %% - RL-E0-009)
(0.50 to 3700) Ba/kg
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AR 253 MW B FIEREE Z DI 12 R(AE K E)

P13.08 g
Big A ik

1001 oo B AR AR
BTz AR Ak

(st f$ % 3% :RL-FEO-11)

(0.3 to 7400) Ba/kg(Mn-54)

(0.5 to 7400) Bq/kg(Fe-59)
(0.3 to 7400) Bg/kg(Co-58)
(0.3 to 7400) Ba/kg(Co-60)
(0.5 to 7400) Bq/kg(Zn-65)
(0.5 to 7400) Ba/kg(Zr-95)
(0.5 to 7400) Ba/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) Bg/kg(La-140)

BREREA: TH,. X%

#E 45 0 L0068-110512

RIX G 228 AAL T T HEA= B EAFEHr 62 3R (BEPT 1 MR)
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BITZ R ik
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(1.0 to 3700) Ba/kg
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BT MR AR
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W 13.09 s 2Rk
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1005 e B S

3T BRI &

( X1 # % . RL-C0-009)

(5. 6E-1 to 3.7E+4) Ba/L (Mn-54)
(5.2E-1 to 3.7E+4) Bg/L (Co-60)
(6.0E-1 to 3.TE+4) Bq/L (Cs-134)
(7.0E-1 to 3.7E+4) Bg/L (Cs-137)
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1009 BN F M, KA T
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MR M 253 M T B PIBHEE N 12K (AHR%RT): 07T HLTEHLETHE
ASHB0 (=) - 228 Wb H B R B4 E B EE 62 35 (BEPIT/ER)

1010 B FHE, SELTF

BT #HE LB E AL AFS (X &% % RL-DM-003, RL-DM-007, RL-DM-009,
RL-SDM-008, RL-FDM-07 - RL-FDM-008 - RL-FDM-011)

(0.1 to 5) Gy

REREAN: TH, AR BBR A0S HEC, RIKRE
AR 253 M T BB E 0 n 12 R(AHRRE) S 20T HLTEEZEHFHE
NGB0 SR = BR) ¢ 228 Wb R B B4 E BA AR 62 3% (RRFITAERR)

1011 8247 By 4B IREE T
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1013 By s, Bt
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(0.5 to 50) mSv
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BIEIGH . DI TEFEHET R 12K i) 0T HETELETFHE
A 60583 =) 228 AL AR EI= E EotEE 62 38 (FEPTTAERR)
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(2.0 to 50) mSv
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A 60 SR = FR) © 228 ML RE B 2 EHEY 62 3% (Aer] T 1ErR)

1016 BHEBEE 7R TRSELTRS

BiTZ B Bt m XA (3% 4% 3% :RL-DM-003, RL-DM-007, RL-DM-009,
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