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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, 816samples collected in 2009 (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 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 1s 1.37E-03 mSv ,which 1is all far below regulatory limit of
2.50E-01mSv/y/s1te.

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 2009 was far below
the regulatory limits.

Table 1 Amounts of analysis in 2009

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 60
Direct Radiation 17, 365
Airborne 106
Waterborne 144
Organisms 72
Marine(fish) 11
Indicator 2
Sediment 56
Total Amount 17,816
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Table 2
Lan-Yu Storage Site Environment Radiological Surveillance Program
Summary in 2009
Monitoring Period : Jan 1, 2009~Dec 31, 2009

Medium & Envirqnmgntal _ o
Pathway sampled monitoring Environmental monitoring results Strategy
Items
1. TIb 1. With Thermoluminescence Dosimeter(TLD),
the gamma dose rates around Lan-yu
storage site were between 2.11E-01 ~
4. 69E-01mSv/y.
2. Direct 2. With Portable gamma radiation detector,
Direct Radiation the gamma dose rates around Lan-yu
Radiation storage site were between 4.88E-02 ~ N
6. 40E-02 1 Sv/h.
3. Direct 3.With Direct Radiation (HPIC), the
Radiation average gamma dose rates around Lan-yu
(HPIC) storage site were between 3.87TE-02 ~
1.29E-01 ¢ Sv/h.
1. GB 1. Gross beta activity was between <MDA~
1. 35E+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 1. Activities for tritium were below the
minimum detectable amount (MDA).
Sea water 2. v Spec. 2.With gamma spectrometry system, no a
artificial radionuclide was found.
1. H-3 I. Activities for tritium were below the
o minimum detectable amount (MDA).
Drinking water 2. v Spec. 2.With gamma spectrometry system, no a
artificial radionuclide was found.
1.H-3 l.Activities for tritium were below the
minimum detectable amount (MDA).
Ground water 2. v Spec. 2.With gamma spectrometry system, no N
artificial radionuclide was found.
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Environmental

Patthsg;usgm‘iled monitoring Environmental monitoring results Strategy
ltems
1. Grass 1. v Spec. 1. The activities of Cs-137 in the grass with
gamma spectrometry were found with activity
between <MD A~3. 04E-01 Bq/Kg - wet , and
far lower than investigation level(74
Bq/Kg - wet).
2. Vegetable 2. v Spec. 2. The Vegetable with gamma spectrometry, —
no artificial radionuclide was found.
3. Taro 3. v Spec. 3. The taro with gamma spectrometry, no
(farm products ) artificial radionuclide was found.
4. Sweat 4. v Spec. 4. The sweat potato with gamma spectrometry,
potato(Yam) no artificial radionuclide was found.
1. Activities for Sr-90 was 1. 39E-01 Bqg/Kg -
wet.
) ) L. 589790 2. The activities of Cs-137 in the soil with
Marine(fish) ) ..
2. 7 Spec. gamma spectrometry were found with activity —
between <MD A~5. 19E-01 Bq/Kg - wet , and
far lower than investigation level(74
Bq/Kg - wet).
Benthos + Spec. The fish with gamma spectrometry, no B
artificial radionuclide was found.
1. 1-131 1. Activities for I-131 were below the
Indicator plant minimum detectable amount (MDA). .
(Marine alga) |2. 7 Spec. 2.With gamma spectrometry system, no
artificial radionuclide was found.
The activities of Cs-137 in the soil with gamma
. spectrometry were found with activity between
Soil 7 Spec. <MD A~8. 326400 Bq/Kg - dry , and far lover |
than investigation level(740 Bq/Kg - dry).
With gamma spectrometry system, no artificial
Shore sand 7 Spec. —

radionuclide was found.
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Taiwan Accreditation Foundation

T4 T L0068-080331

WEHE 0068
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W 13.08 EigiRd

EX: 4

1001 Ao B 4% 48 547

B ITZRRAEA

(X M43 :RL-EO-14)

(2.20 to 7400) Bg/kg(Mn-54)
(4.00 to 7400) Bg/kg(Fe-59)
(2.00 to 7400) Bg/kg(Co-58)
(2.00 to 7400) Bg/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 400) Bq/kg(I-131)
(2.60 to 7400) Bg/kg(Cs-134)
(2.20 to 400) Bg/kg(Cs-137)
(9.00 to 400) Bg/kg(Ba-140)
(2.60 to 400) Bg/kg(La-140)

REZFA BB RER

1004 42 90 547
BT REER
(X4 %%:RL-EO-9)
(2.70 to 3700) Bg/kg
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P 13.08 Eigigi
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ATz E
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(3.0 to 7400) Bg/kg(Mn-54)
(6.0 to 7400) Bq/'kg(Fe-59)
(3.0 to 7400) Bq/kg(Co-58)
(3.0 to 7400) Bq/kg(Co-60)
(7.0 to 7400) Bg/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)
(3.0 to 7400) Bq/kg(Cs-134)
(3.0 to 7400) Bq/kg(Cs-137)
(10.0 to 7400) Bg/kg(Ba-140)
(10.0 to 7400) Bg/kg(La-140)

HBEFEIAN THEEE

1004 42 90 447
BT R %

X 4 43 -RL-FEO-14, RL-FEO-15
(10 to 3700) Bg/kg

HERFA TEEEE

W 13.08 @i

KAk

1001 4o 5485 4
BITZ AR &

X 4 4% RL-FEO-11

(0.4 to 7400) Bg/L(Mn-54)
(0.7 to 7400) Bq/L(Fe-39)
(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) Bq/L(Zr-95)
(0.7 to 7400) Bq/L(Nb-95)
(0.1 to 7400) Bq/L(I-131)
(0.4 to 7400) Bq/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)
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BiTZRIEER

(30 # #:3%:RL-EO-11(I-131),RL-EO-14)

(0.15 to 400) Bq/L(Mn-54)
(0.30 to 400) Bg/L(Fe-59)
(0.15 to 400) Bq/L(Co-58)
(0.15 to 400) Bq/L(Co-60)
(0.30 to 400) Bq/L(Zn-65)
(0.25 to 400) Bq/L(Zr-95)
(0.20 to 400) Bq/L(Nb-95)
(0.10 to 400) Bg/L(I-131)
(0.15 to 400) Bq/L(Cs-134)
(0.15 to 400) Bg/I(Cs-137)
(0.40 to 400) Bg/L(Ba-140)
(0.20 to 400) Bg/L(La-140)
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1002 A A 47
BT RES

X 4 # 3% :RL-FEO-17, RL-FEO-15

(10 to 110000) Bq/L

REREFA THEERE

1002 A% dE o4

83T AR A

(#4355 :RL-EO-10,RL-EO-16)
(8.0 to 11000) Bg/L

#wEFEFAHBHRER
1003 4 Ring#
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(0.1 to 1000) Bq/L
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1003 & B
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(% % %% :RL-EO-08,RL-EO-15)
(0.05 to 10) Bg/L
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X 4453 RL-FEO-14, RL-FEO-15
(0.1 to 3700) Bq/L
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BTz ARER
(L4 435 RL-E0-9)
(0.03 to 3700) Bg/L
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1006 8442 89/90 4% 48 5 #
BT RRF &

XS

RL-CO-25. RL-CO-52
(AMDA to 370000) Bg/L
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BITZRRFE
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P13.08 BisigE
SECEEE 3

1001 jro 545 48 547
BTz R R

(Xt 4% :RL-EO-14)

(0.25 to 400) Bq/Kg(Mn-54)
(0.50 to 400) Bq/Kg(Fe-59)
(0.25 to 400) Bq/Kg(Co-58)
(0.25 to 400) Bq/Kg(Co-60)
(0.50 to 400) Bq/Kg(Zn-65)
(0.40 to 400) Bq/Kg(Zr-95)
(0.40 to 400) Bg/Kg(Nb-95)
(0.25 to 400) Bg/Kg(Cs-134)
(0.25 to 400) Bq/Kg(Cs-137)
(0.90 to 400) Bq/Kg(Ba-140)
(0.30 to 400) Bq/Kg(La-140)

BREFFA HBHKRER

W 13.08 sz

E{R

1001  FoHindE 547
ATz AR F &

3 # 3 - RL-FEO-11

(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) Bg/L(Zn-65)
(0.7 to 7400) Bq/L(Zr-95)
(0.7 to 7400) Bq/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) Bq/L(Ba-140)
(1.0 to 7400) Bg/L(La-140)
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1001 jo HA%E 54
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BITXREEZA

(XA # 3 :RL-EO-14)
(0.20 to 400) Bq/L(Mn-54)
(0.40 to 400) Ba/L(Fe-59)
(0.20 to 400) Bg/L(Co-58)
(0.20 to 400) Bg/L(Co-60)
(0.50 to 400) Bg/L(Zn-65)
(0.30 to 400) Bq/L(Zr-95)
(0.20 to 400) Bg/L(NDb-95)
(0.06 to 400) Bq/L(1-131)
(0.20 to 400) Bq/L(Cs-134)
(0.20 to 400) Bq/L(Cs-137)
(0.70 to 400) Bg/L(Ba-140)
(0.20 to 400) Bg/L(La-140)

BERFEANHEBRRER

1004 42 90 54+
EROE o
P 4 %%-RL-FEO-14, RL-FEO-15
(10to 3700) Bq/L

BEZFN T B58

1004 42 90 4 #F
BiTz Rl R

(X f+ % 3% :RL-EO-9)
(0.02 to 3700) Bq/L

REFFA AWM RER H

P13.08 smigipE

A MR

1001  #oEddE st
BITZRRAFE

A+ %55 :RL-FEO-11

(0.4 to 7400) mBq/m"3(Mn-54)
(0.7 to 7400) mBg/m"3(Fe-59)
(0.4 to 7400) mBq/m"3(Co-58)
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Taiwan Accreditation Foundation

(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(I-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)

RERFAN TEBEE

1003 4 Bgdt

g 3T R F ik

% #£ 4% RL-FEO-1, RL-FEO-8, RL-FEO-12
(1.0 to 3700) mBg/m"3

#mEEEN THERE

1004 42 90 4%

BTz ARk

X 4 # % RL-FEO-14, RL-FEO-15
(1.0 to 3700) mBg/m"3

BEBEEA T FLE

P 13.08
1001 Ao Hag4E 547
BITZAIRES

(X %35 RL-EO-14)

(0.10 to 740) mBq/m*3(Mn-54)
(0.20 to 740) mBg/m"3(Fe-59)
(0.10 to 740) mBg/m”3(Co-58)
(0.10 to 740) mBq/m”3(Co-60)
(0.20 to 740) mBq/m”3(Zn-63)
(0.20 to 740) mBq/m”3(Zr-95)
(0.20 to 740) mBg/m”3(Nb-95)
(0.25 to 740) mBg/m”"3(1-131)
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|EH H12H
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Taiwan Accreditation Foundation

i 43 - L0068-080331

(0.20 to 740) mBq/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) mBg/m”3(La-140)

#EZFA BB EER

1003 4 B4 sr i

ATz BRER

(34 % 35:RL-EO-8, RL-EO-15)
(0.15 to 3700) mBg/m”3

HRERFA HmEREAR

1004 42 90 40471
AiTZREER

(X 4¥ %355 :RL-EO-9)
(0.01 to 3700) mBg/m"3

BERFA AREIRER

W 13.08 mpERE
ik )

1004 42 90 547
BITZAREA
(3L % 3%:RL-EO-9)
(0.10 to 3700) Bg/kg

HEZZ A HRBHREER

W 13.08 HmigirsE
RiBA D

1001 Ao H#546 547
T RIRFiE

X435 RL-FEO-11

(0.3 to 7400) Bg/kg(Mn-54)
(0.5 to 7400) Bg/kg(Fe-59)
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BEAZERBEEEE

Taiwan Accreditation Foundation

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

RERFEAN TR GRS

1004 42 90 447

83T RR Ak

Z 4 4% % :RL-FEO-14, RL-FEO-15
(1.0 to 3700) Bg/kg

#REFEA TEBRR

W 13.09 B

A BIE R

1005 FI8%RERE N EHAESTH
AT AR %

(301 537 :RL-CO-09)

(5.6E-1 to 3.7E+4) Bq/L (Mn-54)
(5.2E-1 to 3.7E+4) Bg/L (Co-60)
(6.0E-1 to 3.7E+4) Bg/L (Cs-134)
(7.0E-1 to 3.7E+4) Bq/L (Cs-137)

HERFARTBHIMMES

W 13.09 3iEas

B BIE A

1005 P {&3% B RS B HE 54
BITZ BRI &

(30 % 35:RL-CO-09)

(5.6E-1 to 3.7E+4) Bq/EA (Mn-54)
(5.6E-1 to 3.7E+4) Bq/EA (Co-60)
(5.9E-1 to 3.7E+4) Bg/EA (Cs-134)

AR U o Bl o T
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Taiwan Accreditation Foundation

(7.0E-1 to 3.7E+4) Bq/EA (Cs-137)

BRERFA AT BB UES

W1701 ERGEHEVRESE
BEXBEN

1009 E4FHB BELT
8Tz BEE A

(3Lt 435 RL-DM-7)
(0.1 to 5) Gy

REZFEN ARBHREC

1010 EsFaam SEiF
BTz ARER

(X fF %% :RL-DM-7)

(0.1to 5) Gy

HEZT A ARBMAES

1011 @4 mEe miELT
BITZRRER

(314 %35 :RL-DM-7)

(0.3 to 100) mSv

HEFFA AR E

1012 #HBELSGRALT
BITZBIRES

(X #3535 :RL-DM-T7)

(0.3 to 100) mSv

RERFA ARBHEC

1013 #spmHa BT
BTz A RER
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R € 153 % 0990005181 3L +: &



@5

HEBZAZERBRESE
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(X ##38:RL-DM-7)
(1.5 to 100) mSv

#EZFA AR MEC

1014 4543 P78 4.5 KA A TS
8Tz B s

(X #453%:RL-DM-T)

(0.5 to 50) mSv

REZEFA ARBHAEC

1015 $EstprdEsg kTadelFRs
AT RRER

(X #4353 :RL-DM-7)

(2.0 to 50) mSv

REZFFA BB HAES

1016 SR T FRHELTRS
BTz BRAER

(X A%+ %% :RL-DM-7)

(1.5 to 50) mSv
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