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ABSTRACT

To provide a sufficient background radioactive data base of the environs for
comparison with operational data and the experience that will improve for operational
monitoring program, Taipower set up an integrated preoperational environment
monitoring program approved by ROC AEC on Feb. 13, 2001. The meteorological,
hydrological, demographic, lifestyle, land-use and site specific data are taken into
account for the monitoring program. The program is conducted in the environs of
Lungmen site to measure background levels and their variations in the environmental
media in the areas surrounding the plant. There are 142 monitoring stations including
direct radiation, airborne, waterborne (sea water, rain, groundwater, drinking water and
river water), food-stuff (food products: milk, rice, vegetables, fruits, poultry, marine
food-fish, seaweed), sediment (soil, sand of shoreline, bottom sediment of discharge
point) and the site specific products (such as: Taiwanese abalone). The annual and
quarter radiological environment reports shall be prepared and submitted to ROC AEC.

This report provides the 2011 annual monitoring results and reveals that trace
amounts of man-made radionuclides (1-131, Cs-134, Cs-137) were found in some
sample (fallout dust, indicator and vegetable) on April and May as the result of Japan
Fukushima nuclear power accident. Then, trace amounts of Cs-137 which were found
in fish, fruit and soil sediment on other months, which come from the residual fallout of
the worldwide nuclear bomb tests from 1945 to 1980. The results are summarized as
follows:

1. Direct Radiation: The variations of radiation level are from 0.428 to 0.742

mSv/yr.

2. Airborne

® Gross beta: the variations are from <MDA to 2.15 mBg/m®.
® Gamma spectrometry: no man-made radionuclides were found.
3. Waterborne
® (Gross beta: the variations are from <MDAto 0.0771 Bg/L.
® Tritium analyses: less than Minimum Detectable Amount of instrument.
® (Gamma spectrometry: no man-made radionuclides were found.

4. Food-stuff:
® trace amounts of Cs-137 were found in fish (from 0.184 to 0.271 Bg/kg-
fresh).

® trace amounts of 1-131 were found in vegetable (from 0.460 to 1.99 Bqg/kg-
fresh) on April.
® trace amounts of Cs-137 were found in fruit (0.200 Bg/kg-fresh).
5. Fallout dust: trace amounts of Cs-134 and Cs-137 were found (0.0201 and
0.0261 Bg/m?/day respectively) on April.
6. Indicator:
® trace amounts of 1-131, Cs-134 and Cs-137 were found (7.73, 0.672 and
0.726 Bg/kg- fresh respectively) on April.
® trace amounts of 1-131, Cs-134 and Cs-137 were found (0.391, 0.483and
i
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0.475 Bq/kg- fresh respectively) on May..
7. Soil: trace amounts of Cs-137 were found (from 6.74 to 15.7 Bg/kg- dry).
8. Coast-sand: no man-made radionuclides were found.
The background data base is very important for assessment of the impact of plant
operation. Taipower will continue to collect the pre-operation data to meet the
commitment.
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=& 45k 0 L0068-110512

L
EMEH By A R
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ARX4BBIXRE

W ¥ 4k # : ISO/IEC 17025 : 2005

W OE % % 0068

kB EIH  A+—FxH+x8
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Taiwan Accreditation Foundation

= & 45 - L0068-110512

O kW 10068
TREXE IHAR

W 13.08 BEin

g
1001 ho B ALAE A
BITZREEF

(U145 :RL-E0-014)

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

(4.00 to 7400) Bq/kg(Fe-39)

(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) Ba/kg(I1-131)

(2.60 to 7400) Bq/kg(Cs-134)
(2.20 to 7400) Bq/kg(Cs-137)
(9.00 to 7400) Bgq/kg(Ba-140)
(2.60 to 7400) Ba/kg(La-140)

MEEFA: RER, R

PR 203 ML B PFIBREE 2 12 (%R T)
1004 42 90 547

BITZRRAER

(3T # %% :RL-E0-009 ~ RL-E0-030)

(2.70 to 3700) Ba/kg

REBRFA: RER, R 3
ARG 253 MALTH IR E R D5 12 R(HAHBRE)

ARERE R 5 A 4 B e F F2EH-H16H
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&4 1 L0068-110512

P o13.08 iR
EX: §:

1001 mEEES#
BTz B Ak

(X 1% %% :RL-FEO-011)

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

(6.0 to 7400) Bq/kg(Fe-59)
(3.0 to 7400) Bq/kg(Co-58)
(3.0 to 7400) Ba/kg(Co-60)
(7.0 to 7400) Bq/kg(Zn-65)
(6.0 to 7400) Ba/kg(Zr-95)
(6.0 to 7400) Bq/kg(Nb-95)
(3.0 to 7400) Ba/kg(1-131)
(3.0 to 7400) Bq/kg(Cs-134)
0

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

HEREEA: TH ¥R
ARG 228 b AR @ = E EAEH 62 3% (REFIAERR)

1004 $2.90 o4

B 3TZ AR ik

( U1+ 4 %% :RL-FEO-014, RL-FEO-015)
(10 to 3700) Bq/kg

BREZEA: THE. FER
Rl 228 FOLT AR E 1= 2 EAEHT 62 LRI /E )

P o13.08 RIRARE
KAk

1001 fo B AR AE 5 #
a3TZ RR Kk

(X 44+ % 3% :RL-FEO-11)

(0.4 to 7400) Bg/L(Mn-54)
(0.7 to 7400) Ba/L(Fe-59)
(0.4 to 7400) Ba/L(Co-58)
(0.4 to 7400) Bg/L(Co-60)
(0.9 to 7400) Bg/L(Zn-65)
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(0.7 to 7400) Bq/L(Zr-95)
(0.7 to 7400) Bq/L(Nb-95)
(0.1 to 7400) Bg/L(I-131)
(0.4 to 7400) Bq/L(Cs-134)
(0.4 to 7400) Bq/L(Cs-137)
(0.4 to 7400) Bg/L(Ba-140)

1

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

BHERFA: TH 228
BRIk 228 ML AR B- 2 EHEH 62 SR(RPITAERR)

1002 AT AR

83T B &

(3t %% :RL-FEO-015 ~ RL-FEO-017)
(8.0 to 11000) Bqg/L

RERFA: TH 528
BRRIGH: 28 MOk T A REBL R EHSE 62 SRR T/EK%)

1003 B E S H
( 1% 4a3% :RL-FEO-008 ~ RL-FE0-015)
(0.1 to 1000) Bq/L

REFRFA: TE FER
BRI 28 ML T AREBL-EEHAE 62 SRR T ER)

1004 $290 o7

AT ARG ik

(X A+ 4% 3% :RL-FEO-014, RL-FE0-015)
(0.1 to 3700) Bg/L

REFEA: TH 228
Bk 228 WAL R EBA= 2 EHFES7 62 SAEFI T1E )

W 13.08 E3-35 REE ]

7K
1001 ho BABFE N HT
8 ITZ B

(1% 3% :RL-E0-011(1-131), RL-E0-014)
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EE& L0068-110512

(0.15 to T7400) Bg/L(Mn-54)
(0.30 to 7400) Bq/L(Fe-59)
(0.15 to 7400) Bq/L(Co-58)
(0. 15 to 7400) Bq/L(Co-60)
(0.30 to 7400) Bq/L(Zn-65)
(0.25 to 7400) Bq/L(Zr-95)
(0.20 to 7400) Bq/L(Nb-95)
(0.10 to 7400) Bg/L(I-131)
(0. 15 to 7400) Bq/L(Cs-134)
(0. 15 to 7400) Bq/L(Cs-137)
(0.40 to 7400) Bq/L(Ba-140)
(0.20 to 7400) Bq/L(La-140)

REFREFA: RER, ik
BRG: 203 MM EPIBEE 2 I 12 R(AHRARE)

1002 AL HE A
A3TZRAREF

( X 4 %% :RL-E0-010 ~ RL-E0-015)
(8.0 to 11000) Bg/L

REREA: RER, it
BIAGH: 203 Mk AP BIE B 12 (A ARE)

1003 4 B b 47

BTz RRELA

( 435 :RL-E0-008, RL-E0-015)
(0.05 to 10) Baq/L

REREA: RBR,
Bl 203 MT IR EE I H 12 RAHRBRT)

1004 4290 »#

g iz AR E A

(30 4% 435 :RL-E0-009)

(0.03 to 3700) Bqg/L

HEZEFA: RBER, Hhapit

R 253 ML T LEPIGHEE N 12K (AR KR E)

AR A L L oy B ] e ESH-HI6H
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MEZEAZEREEESE

Taiwan Accreditation Foundation

BIERE

Ho BAGAE 0

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

REEEA: RER, gt
REGH: 203 ML T AP IREE R I 12 (K EHRT)

1004
AiTZBEEA

( 3014 % %% :RL-E0-009)
(0.50 to 3700) Ba/kg

42 00 47

REFZEA: RER, HmM
BRI 23 MATBPIBHLED DI 12 ROAHARE)

P 13.08
ISE1 4
1001

A iTZ R

( X # 435 :RL-FEO-011)

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

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

3
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AR R 5 BT EL 7 B P

£ 6H I 16 H

Fow i s T A 100 & 38 5w TR ST RIER 2



@5

BEAZHREEEE

Taiwan Accreditation Foundation

w4k - L0068-110512

(0.5 to 7400) Bg/kg(Nb-95)

(0.3 to 7400) Bg/kg(Cs-134)
(0.3 to 7400) Baq/kg(Cs-137)
(1.0 to 7400) Bg/kg(Ba-140)
(1.0 to 7400) Bq/kg(La-140)

REREA: T 2R
Bl 228 MbT REEI- EEHEH 62 AT R)

1004 £290 H#7
BiTz Ak
(X463
RL-FEO-014,
RL-FEO-015)

(1.0 to 3700) Bg/kg

REZREIA: T#H 221
R GHe: 228 ML REBA- 2 EAFEHT 62 SMORTI 46K

P o13.08 EIBALE

L
1001 Jo B A5 4
B T2 e A

(U 4635 :RL-E0-014)

(0.20 to 7400) Bq/L(Mn-54)
(0.40 to 7400) Bq/L(Fe-59)
(0.20 to 7400) Ba/L(Co-58)
(0.20 to 7400) Bq/L(Co-60)
(0.50 to 7400) Bq/L(Zn-65)
(0.30 to 7400) Ba/L(Zr-95)
(0.20 to 7400) Bg/L(Nb-95)
(0.06 to 7400) Bq/L(1-131)
(0.20 to 7400) Bg/L(Cs-134)
(0.20 to 7400) Bg/L(Cs-137)
(0.70 to 7400) Bq/L(Ba-140)
(0.20 to 7400) Bq/L(La-140)

#BREFFA: RER, R
BRGH: 203 MAT A PIBHE D DI 12 RO ARE)

ARG RS B A B BI7H- 16 H
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#E %5 0 L0068-110512

1004 52 90 ¥
AITZRIREZF

( A% % 5% :RL-E0-009 ~ RL-E0-030)
(0.02 to 3700) Bg/L

#REFEA: RER, Hmi
AR3grk: 23 MATEPFIELEE 20 12 KOS ARE)

W 13.08 BIEARH
LR

1001 fa B A% #E 5 A
BITZRERF L

( X+ 4% :RL-FEO-011)
(0.4 to 7400) Bq/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) Bqg/L(Zn-65)
(0.7 to 7400) Bg/L(Zr-95)
(0.7 to 7400) Bqg/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)

REHZEAN: THE E¥%

B 228 AL T ER B E EHEH 62 SR(FEFI R MR)
1004 £2 90 5#7

8 TR &

(X 1% %% :RL-FEO-014, RL-FE0-015)

(10 to 3700) Bg/L

REREN: TH 2%
BEGH: 228 LT ERBI-EEHAEE 62 RORFITER)

A S B B 8 i3k 16
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B E &k S L0068-110512

W 13.08 iEfR#

1003 LR R R

AT AR E

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

BERFIA: THE . FZR
ARG 228 ML T ARE - T EHGHT 62 SROEFIT/ER)

1004 4890 %4

AITZ RS

(X 4% 3% :RL-FEO-014, RL-FEO-015)
(1.0 to 3700) mBa/m’3

#REREA: TH. 2¥%
ARG 228 H3b W AR 2 2T 62 SREEMI T/

W 13.08 BIEARE
TR

1001 Ho 5558 A
BITZRRE A

(X 43k :RL-E0-014)

(0.10 to T400) 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) mBg/m"3(Zr-95)
(0.20 to 7400) mBg/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)

REZEFAN: RER, i
R GH: 253 MATEFIBREE DR IZRAHBRE)

AR B L (I B FI9H K16 H
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Taiwan Accreditation Foundation

#EE4E CL0068-110512

1003 ER=FLe

girz s

(U %% :RL-E0-008, RL-E0-015)
(0.15 to 3700) mBq/m"3

REREA: RER, KRl
ARG 253 ML T B PIBHE DR 12 R(AHARE)

1004 52 90 747

8 TZARER

(U #4355 :RL-E0-009)
(0.01 to 3700) mBg/m"3

REZREA: RER, Rt
G 253 Hb T BPIEEE B 12 (ASHRRE)

P 13.08 B
EFRR

1001 fo BALAE o4
BTz AR A %k

(3t fF # 55 :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(I1-131)
(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)

BERIAN: T, . F¥EH%
BRGH: 228 Mk FT AREBA B EHEL 62 S(FEFA /KR

AR TR B 1 7 R P s H10 H oM 16 H
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EE 43 1 L0068-110512

W 13.08 BIERE

A

1001 Jo B A% FE A

A 3T B A

(x4 43% :RL-EO-014)

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

REZFAN: RER, HREM
B 203 MLT o PIE #2003 12 A HARE)

1004 4290 247
ATz R EARA

(X # #3% :RL-E0-9 ~ RL-E0-030)
(0.10 to 3700) Ba/kg

BREZEFA RAER, M
Bl 253 MTEMIEEEE NN 12 R(AHRRE)

Wy 13.08 BIRiRR
4

1001 ho B ARAE 0 H

BT AR Kk

(X A+ % 3% :RL-FEO-011)

(0.5 to 7400) Ba/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) Ba/kg(Zn-65)

AGERE G B T o B T e BENnHE-H16H
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Taiwan Accreditation Foundation

#EE %% L0068-110512

(0.9 to 7400) Bq/kg(Zr-95)
(0.9 to 7400) Ba/kg(Nb-95)
(0.4 to 7400) Ba/kg(1-131)
(0.5 to 7400) Bq/kg(Cs-134)
(0.5 to 7400) Bq/kg(Cs-137)
(1.0 to 7400) Ba/kg (Ba-140)
(1.0 to 7400) Ba/kg (La-140)

MEZEA: T#E, EE%
Bl 2208 ML T ERELEEHEE 62 SE(FEPI B MR)

1004 £2 90 547
BiTZ BRI E
(45
RL.-FE0-014,
RL-FEO-015)

(1.0 to 3700) Ba/Kg

HEZEAN: THEZE%
BRGH: 228 ML T EFEEEHEE 62 (FE AT /ER)

W 13.08 BERHE
EhAR

1001 fo B AR 4E 54
BiTZRRE2F

(X 1F 435 :RL-E0-014)

(0.26 to 7400) Bg/kg(Mn-54)
(0.35 to 7400) Bq/kg(Fe-59)
(0.26 to 7400) Bq/kg(Co-58)
(0.26 to 7400) Bq/kg(Co-60)
(0.45 to 7400) Bq/kg(Zn-65)
(0.45 to 7400) Bq/kg(Zr-95)
(0.45 to 7400) Bq/kg(Nb-95)
(0.25 to 7400) Bg/kg(Cs-134)
(0.25 to 7400) Bq/kg(Cs-137)
(0.60 to 7400) Bq/kg(Ba-140)
(0.60 to 7400) Bg/kg(La-140)

AR A B T 4 B F12H - 16 H
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EE &% L0068-110512

REFEN: RER, hiait
Blikigah: 203 LT LB E 25 12 358 (A i\sﬁi)

1004 43 90 447
ATz RS

( 3+ % %% :RL-E0-009)
(0.50 to 3700) Ba/kg

REGZFEA: KREER, thigitt
Bl 253 AT EMERER ML 12 R (AHR%RT)

W 13.08 EIE iR
B8 B shik

1001 Ho B3R o4

A iTZ AR Ak

(U #5% :RL-FEO-11)

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

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

MEZFEAN: TH 22%

BEGH: 228 MILT EREA-EEM S 62 M(EFITER)
1004 4290 w47

BiTZRRFE

(X 4% :RL-FEO-014, RL-FE0-015)

(1.0 to 3700) Bg/kg

REEEAN: TH 28R
BRIk 228 AL T EREA-E EHEH 62 SE(BEFI 1 IR)
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Taiwan Accreditation Foundation

e E 43 1 L0068-110512

Po13.09  EimancE

A KR

1006 2442 89/90 %4 54
O

(X k4% :RL-C0-025, RL-C0-052)
(AMDA to 370000) Bg/L

REREAN: ATH. 2B AFE
RAlR3gah: 253 ML T EPI@ L E 23 12 RBAHERE)
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