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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, 454 samples collected in the 1st 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 1st 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 1.53E-03mSv ,which 1s 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 1impact the
environment and the amount of radiological effluent in 1st Quarter of 2011
was far below the regulatory limits.

Table 1 Amounts of analysis in 1st Quarter of 2011

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 16
Direct Radiation 4, 343
Airborne 28
Waterborne 36
Organisms 15
Marine(fish) 2
Indicator 0
Sediment 14
Total Amount 4, 454
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Table 2

Lan-Yu Storage Site Environment Radiological Surveillance
Program Summary in 1st Quarter of 2011

Monitoring Period : Jan 1, 2011~ Mar 31, 2011

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 2.31E-01 ~

4. 33E-01mSv/y.

2. Direct 2. With Portable gamma radiation detector,
Direct Radiation the gamma dose rates around Lan-yu
Radiation storage site were between 5.12E-02 ~ B
6. 48E-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 3.95E-02 ~

1. 59E-01 ¢ Sv/h.

1. GB 1. Gross beta activity was between 2. 09E-01
~ 1.39E+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

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 1. Activities for tritium were below the
minimum detectable amount (MDA).

Ground water _ —
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. -
Narine(fish) | TSP artifical radionelide was fomd.
The activities of Cs-137 in the soil with gamma
_ spectrometry was found with activity between
sotl 7 Spec. 2. 4TEH00~1. 67E+01 Bq/Kg - dry , and far lower |
than investigation level(740 Bq/Kg - dry).
With gamma spectrometry system, no artificial
Shore sand v Spec. —

radionuclide was found.
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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
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EE &5 0 L0068-100721

WE %I 0068
EHREIET (1AL

W 13.08 B A

EIE

1001 fo HHAE 4
AiTZREERF

(X 43 :RL-E0-14)

(2.20 to T400) Ba/kg(Mn-54)
(4.00 to 7400) Ba/kg(Fe-59)
(2.00 to 7400) Bq/kg(Co-58)
(2.00 to T400) Bq/kg(Co-60)
(5.00 to 7400) Bq/kg(Zn-65)
(4.00 to T400) Bg/kg(Zr-95)
(2.30 to 7400) Bq/kg(Nb-95)
(2.30 to 400) Bq/kg(I1-131)
(2.60 to 7400) Bg/kg(Cs-134)
(2.20 to 400) Baq/kg(Cs-137)
(9.00 to 400) Bg/kg(Ba-140)
(2.60 to 400) Bq/kg(La-140)

HEZEA: RAER, #hi i
1004 £2 90 447
BT Z AT

(X 1435 :RL-E0-9)

(2.70 to 3700) Ba/kg

REFZEA: RER, thzpsd

AR R o B R FL2H 16 H
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Po13.08  sEipips

T

1001 ho B AE 5 H

BiITX RESE

(X 1% 43 :RL-FEO-11)

(3.0 to 7400) Bg/kg(Mn-54)
(6.0 to 7400) Bg/kg(Fe-59)
(3.0 to 7400) Bg/kg(Co-58)
(3.0 to 7400) Ba/kg(Co-60)
(7.0 to 7400) Ba/kg(Zn-65)
(6.0 to 7400) Ba/kg(Zr-95)
(6.0 to 7400) Ba/kg(Nb-95)
(3.0 to 7400) Bg/kg(1-131)
(3.0 to 7400) Bg/kg(Cs-134)
(3.0 to 7400) Bg/kg(Cs-137)
(10.0 to 7400) Bg/kg(Ba-140)
(10.0 to 7400) Bg/kg(La-140)

REFZEA: TH.ZER
BEGH: 228 SALB AR EAAEE 02 5% (RIFIT/ER)

1004 £290 o
B3TZ AR T &

( Uk % %% :RL-FEO-14, RL-FEO-15)
(10 to 3700) Ba/kg

REXREAN: TH . FEZ1E
BIRIGH: 228 SILB AR M- EHNAEE 62 38 (RRFITEKR)

P 13.08 BEAE

Kk

1001 o B
BiTZ B E

(Xt #3% RL-FEO-11)

(0.4 to 7400) Ba/L(Mn-54)
(0.7 to 7400) Ba/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)
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(0.7 to T400) Bg/L(Zr-95)
(0.7 to 7400) Bq/L(Nb-95)
(0.1 to 7400) Bg/L(I-13D)
(0.4 to 7400) Bq/L(Cs-134)
(0.4 to 7400) Bg/L(Cs-137)
(0.4 to 7400) Bq/L(Ba-140)
(0.4 to 7400) Bq/L(La-140)

HREREAN: TH . ZER
BRIk 228 GLB TR 2N T EE 62 % (BRI ERKR)

1001  mwEHZESH
BITZ AR

(x4 %% :RL-EO-11(1-131), RL-E0-14)
(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) Bg/L(Zr-95)
(0.20 to 400) Bq/L(Nb-95)
(0.10 to 400) Bq/L(I-131)
(0.15 to 400) Bq/L(Cs-134)
(0.15 to 400) Bq/L(Cs-137)
(0.40 to 400) Bq/L(Ba-140)
(0.20 to 400) Bq/L(La-140)
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(X %% :RL-FEO-17. RL-FEO-15)
(10 to 110000) Bg/L
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1002 A% E 7 HT
BITZRIEAERF
(x4 3% :RL-E0-10, RL-E0O-16)
(8.0 to 11000) Bg/L

RETEA RER, Rt

1003 B A b
( X+ 455 :RL-FEO-8, RL-FEO-12)
(0.1 to 1000) Bg/L
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1003 48 B4 47
Birz AR EF

(U #35:RL-E0-08, RL-EO-15)
(0.05 to 10) Bg/L

HEREFA: RER, thinit
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AT R F &

( X A+ # 3% :RL-FEO-14, RL-FEO-15)
(0.1 to 3700) Bg/L
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Rl Gih: 228 LB R F = EAHAEE 62 58 (REPITARRR)
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1006 442 89/90 A AE oA
8 iTZ R T &

(X 435k :RL-C0-25, RL-C0-52)
(AMDA to 370000) Bg/L

REFEAN: 2T, 538 HTa
1007 L4488 Dh/DY A -4
giTZ B A &

( %95 :RL-C0-37, RL-CO-52)
(AMDA to 370000) Bg/L

BREZEA: T8, 5E3B HFSE

P13.08  Eimird
1001 o B A% FE 54

AT RREF
( X %% :RL-FEO-011)

(0.3 to 7400) Ba/kg(Mn-54)
(0.5 to 7400) Bq/kg(Fe-59)
(0.3 to 7400) Bq/kg(Co-58)
(0.3 to 7400) Ba/kg(Co-60)
(0.5 to 7400) Ba/kg(Zn-65)
(0.5 to 7400) Bq/kg(Zr-95)
(0.5 to 7400) Ba/kg(Nb-95)
(0.3 to 7400) Ba/kg(Cs-134)
(0.3 to 7400) Bg/kg(Cs-137)
(1.0 to 7400) Ba/kg(Ba-140)
(1.0 to 7400) Bq/kg(La-140)

HREZEAN: TH. 22%

& &5k - L0068-100721
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AL RS R B B A e

aepr 33 100 £ 5% 1 THREGHE PERS



=

DEAE

1004 £ 5
BIiTZ R F &
(Uf+%ae:
RL-FEO-014,
RL-FE0-015)

(1.0 to 3700)Ba/kg

BEREA: TH ZE%

ARBESE

Taiwan Accreditation Foundation

& sk - L0068-100721

B 228 SOLBF R BAHEHET 62 5 (RPITEKR)

1004 SR H
BITZRRER
( X4 # 3% :RL-E0-009)
(0.50 to 3700) Ba/kg

MEREFA: RER, MR

W 13.08
SE
1001 e HEFE A
BiTZRIRERF

(4% :RL-EO-14)

(0.25 to 400) Bq/Kg(Mn-54)
(0.50 to 400) Ba/Kg(Fe-59)
(0.25 to 400) Bg/Kg(Co-58)
(0.25 to 400) Ba/Kg(Co-60)
(0.50 to 400) Bq/Kg(Zn-65)
(0.40 to 400) Ba/Kg(Zr-95)
(0.40 to 400) Bqg/Kg(Nb-95)
(0.25 to 400) Bq/Kg(Cs-134)
(0.25 to 400) Bq/Kg(Cs-137)
(0.90 to 400 Bq/Kg(Ba-140)
(0.30 to 400> Bg/Kg(La-140)
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W13.08  mamird
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1001 Fo B iR AE A
AT REFiE

( X 4% :RL-FEO-11)

(0.4 to 7400) Bg/L(Mn-54)
(0.7 to 7400) Bq/L(Fe-59)
(0.4 to 7400) Bg/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) 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)
(1.0 to 7400) Bq/L(Ba-140)
(1.0 to 7400) Bq/L(La-140)

REREAN: TH, 22%
B G e 228 SLM T F M- EH S 62 ROAEPTIT/ER)

1001 ho HALF AT

8T RS

( U+ %55 :RL-E0-14)

(0.20 to 400) Ba/L(Mn-54)
(0.40 to 400) Bq/L(Fe-59)
(0.20 to 400) Bq/L(Co-58)
(0.20 to 400) Bq/L(Co-60)
(0.50 to 400) Bq/L(Zn-65)
(0.30 to 400) Bq/L(Zr-95)
(0.20 to 400) Bq/L(Nb-95)
(0.06 to 400) Bq/L(I-131)
(0.20 to 400) Bq/L(Cs-134)
(0.20 to 400) Bq/L(Cs-137)
(0.70 to 400) Bq/L(Ba-140)
(0.20 to 400) Bq/L(La-140)
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1004 £290 o

Rl Wb o

( X1+ % 3% :RL-FEO-14, RL-FEO-15)
(10 to 3700) Bq/L

REZEAN: TH E2R
BRI 228 SR A REME-ENBEST 62 R (RIITHER)

1004 4290 447

83T RRERF

( X+ % %% :RL-E0-9)
(0.02 to 3700) Bg/L

REZREAN: RER, gt

W o13.08  Bipirs
L

1001 he B iR AE 5
giTZ Bl FE

( X %% :RL-FEO-11)

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

(0.7 to 7400) mBaq/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)
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Bl 228 SR ERBL-ERTES 62 3% (RPI/EXR)
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1003 MRS

A 3TZ AR F % _

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

REZEZAN: TH. 228
ARG 228 LM AR EHTE62 5% (EPITER)

1004 4290 o4
AT B FE

( L4435 :RL-FEO-14, RL-FEO-15)
(1.0 to 3700) mBg/m"3

REFEAN: TH. 22
BB 228 SLM AR M= EH AR 62 3T (R T/EKR)

Pi13.08 mmmE

T F AR

1001 ho B A AE

BTz RAERAEF

(435 :RL-E0-14)

(0.10 to 740) mBg/m 3(Mn-54)
(0.20 to 740) mBg/m 3(Fe-59)
(0.10 to 740) mBa/m” 3(Co-58)
(0.10 to 740) mBg/m"3(Co-60)
(0.20 to 740) mBg/m” 3(Zn-65)
(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(I1-131)
(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)

REZREFA: RER, Rt

AU A g o BRE AR FIOE-H16H

aepr 33 100 £ 5% 1 THREGHE PERS
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BITZRKEF

( Xt #5355 :RL-E0-8, RL-E0-15)
(0.15 to 3700) mBg/m"3

REZFAN: RER, AR

1004 £2 90 547
8Tz B A
(X% 3% :RL-E0-9)
(0.01 to 3700) mBg/m"3

REFEFA: RER, W3R

W 13.08 FiEfRH
0

1004 42 90 447

B 3Tz B2 F

( X% 3% :RL-E0-9)
(0.10 to 3700) Bq/kg

REREFA: RER, it

W 13.08  maEfpi
AR

1001 ho B An 48 5

8 iIrz BIEEF

( x#4%-RL-E0-014)

(0.40 to 7400) Baq/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) Ba/kg(Zn-65)
(0.40 to 7400) Ba/kg(Zr-95)
(0.70 to 7400) Bq/kg(Nb-95)
(0.30 to 7400) Bq/kg(I-131)
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(0. 40 to 7400) Bg/keg(Cs-134)
(0.40 to 7400) Bq/kg(Cs-137)
(0.80 to 7400) Bg/kg(Ba-140)
(0.30 to 7400) Bq/kg(La-140)

REZFEFA: RER, I

P13.08  mEiAEHE
R

1001 meBEZmEN#H
BITZ R I

( 43 :RL-FEO-011)

(0.5 to T400) Ba/kg (Mn-54)

(0.9 to 7400) Bag/kg(Fe-59)
(0.5 to 7400) Ba/kg(Co-58)
(0.5 to 7400) Bg/kg (Co-60)
(1.0 to 7400) Ba/kg(Zn-65)
(0.9 to 7400) Bq/kg(Zr-95)
(0.9 to 7400) Ba/kg(Nb-95)
(0.4 to 7400) Bq/kg(I-131)
(0.5 to 7400) Baq/kg(Cs-134)
(0.5 to 7400) Bq/kg(Cs-137)
(1.0 to 7400) Bq/kg (Ba-140)
(1.0 to 7400) Bg/kg (La-140)

#HERFAN: THEZEH
RlGie: 228 SO R M EHIEE 62 K (BRPIT/R)

1004 £2 5 #
BTz R &

(X 43k
RL-FEO-014,
RL-FEO-015)

(1.0 to 3700) Ba/Kg
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%% :RL-FEO-11)

to 7400) Bq/kg(Mn-54)
to 7400) Bq/kg(Fe-59)
to 7400) Bq/kg(Co-58)
to 7400) Bq/kg(Co-60)
to 7400) Bq/kg(Zn-65)
to 7400) Ba/kg(Zr-95)
to 7400) Ba/kg(Nb-95)
to 7400) Bq/kg(Cs-134)
to 7400) Ba/kg(Cs-137)
to 7400) Baq/kg(Ba-140)
to 7400) Ba/kg(La-140)

REZEIA: T . 22R
Bk 228 AL A FEM=EHFHEET 62 3% (BEPITIEFR)

1001

o B %48 7 HT

BiTZ REALAE
(495 :RL-E0-014)

(0. 26
(0.35
(0. 26
(0. 26
(0.45
(0.45
(0.45

(0.
(0.
(0.
(0.

25
25
60
60

to 7400) Bg/kg(Mn-54)
to 7400) Bg/kg(Fe-39)
to 7400) Bg/kg(Co-58)
to 7400) Bq/kg(Co-60)
to 7400) Bq/kg(Zn-65)
to T400) Bq/kg(Zr-95)
to 7400) Bq/kg(Nb-95)
to 7400) Bq/kg(Cs-134)
to 7400) Bq/kg(Cs-137)
to 7400) Bg/kg(Ba-140)
to 7400) Bg/kg(La-140)
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1004 42 90 447
ERRE W S

( 3+ 4% 3% :RL-FEO-14, RL-FEO-15)
(1.0 to 3700) Ba/kg

#EREA: TH 228

AR 228 SR AFMEEHHER 62 ] (RPITHR)

1004 257
B3TZRAELF
(3L % 5% :RL-E0-009)
(0.50 to 3700) Ba/kg

REFFA: RER, il

po13.09 EIiRE

A HIER

1005 PARTE A e B
BiTZ AR FE

( U435 :RL-C0-09)

(5.6E-1 to 3.7E+4) Bg/L (Mn-54)
(5.2E-1 to 3. 7E+4) Bq/L (Co-60)
(6. 0E-1 to 3.TE+4) Bq/L (Cs-134)
(7.0E-1 to 3. TE+4) Bq/L (Cs-137)

REZTA: 250, 4558, #HFE

W 13.09 B RE
Ao B 4K

1005 ARGk L LS e B AL AE ST
83T AR F X

(X #4338 :RL-CO-09)

(5.6E-1 to 3.7E+4) Bq/EA (Mn-54)
(5.6E-1 to 3.7TE+4) Bg/EA (Co-60)
(5.9E-1 to 3.7E+4) Bg/EA (Cs-134)
(7.0E-1 to 3.T7E+4) Bq/EA (Cs-137)
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aepr 33 100 £ 5% 1 THREGHE PERS



@5

EANZEREEEE

=& &3k - L0068-100721

Taiwan Accreditation Foundation

W 17.01 ER(HEERS

A B F 3

1009 EOFHE, RELT

BT HEAB FHARKEA (L% RL-DMN-7, RL-DM-3, RL-DM-9, RL-SDM-8,
RL-DO-3, RL-DO-5, RL-DO-6, RL-DO-7, RL-DO-10 > RL-FDM-07 » RL-FDM-08 » RL-FDM-011)
(0.1 to 5) Gy

REZRFA: TE ARE RAR HAS HE, RIRE
ARG 203 LB PIEHM THREH 28 B 2LHH TREEB=—ITHK);
228 SR A F M- EATFFAHE 62 3% (RRFITAERR)

1010 ENFus AELT

BT AE LB EHARLA (X445 RL-DM-T, RL-DM-3, RL-DM-9, RL-SDM-8,
RL-DO-3, RL-DO-5, RL-DO-6, RL-DO-7, RL-DO-10 - RL-FDM-07 - RL-FDM-08 - RL-FDM-011)
(0.1 to 5) Gy

REZFA: T ARE RBAR HAA, HEC, RIRE
BIERIGH: 253 S EFIFE THREM 208 SLBALFER TREEBE=—SRK)
228 SR A F - B TS 62 3 (REFITAERR)

1011 Bt E &, REER T

ATz A AR EAS (X H4%35% RL-DM-7, RL-DM-3, RL-DM-9, RL-SDM-8,
RL-DO-3, RL-D0-5, RL-D0O-6, RL-DO-7, RL-DO-10 » RL-FDM-07 » RL-FDM-08 - RL-FDM-011)
(0.3 to 100) mSv

BRERFAN: TH ARRE RAR HAR HEC, RIRE
Bl gi: 253 B e PiEpEL TR1EH - 208 6B LR TREHAB=_ITKR);
228 SILBREM-EHNAEH 62K (RPITIER)

1012 BHEFER, LT

BIiTx BB LB EHRALSF (XH4%3E RL-DM-7, RL-DM-3, RL-DM-9, RL-SDM-8,
RL-DO-3, RL-DO-5, RL-DO-6, RL-DO-7, RL-DO-10 - RL-FDM-07 » RL-FDM-08 - RL-FDM-011)
(0.3 to 100) mSv
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228 bR A FHA= EA AR 62 3 (REPIAEFR)
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