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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 2012 annual monitoring results and reveals that trace
amounts of man-made radionuclides (Cs-137) which were found in food products
(such as fish)and soil sediment. The occurrence of man-made radionuclides (such as
Cs-137) has 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 0.377 to 0.741

mSv/yr.

2. Airborne

® Gross beta: the variations of are from <MDA to 1.49 mBg/m°.
® (Gamma spectrometry: no man-made radionuclides were found.
3. Waterborne
® (Gross beta: the variations of are from <MDA to 0.0622 Bg/L.
® Tritium analyses: less than Minimum Detectable Amount of instrument.
® (Gamma spectrometry: no man-made radionuclides were found.
4. Food-stuff
® (Gamma spectrometry: trace amounts of Cs-137 radioactivity were found in
fish (from 0.120to 0.344 Bq/kg, fresh).

5. Fallout dust: no man-made radionuclides were found.

6. Indicator: no man-made radionuclides were found.

7. Soil: trace amounts of Cs-137 were found (from 2.56to 23.3 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 company will continue to collect the pre-operation data to

meet the commitment.
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Taiwan Accreditation Foundation

o A Al B

& 43 0 L0068-121009

L
EMEH BT A R F
B R E
¥ B PIE Sk T A5 4

AEAERBZEHRE

% 3% 4k ¥ : ISO/IEC 17025 : 2005

WOE O - 0068

MRAHEAH C A+—FX5A+ A8

REAHMME ¢ —BFXA+EEE-BE=§XA+twA Lk
WO R OB - ORREAER wER

B
TERBE-BEX—F+AAH
AR I SR L ol Y S F1LH-JEIBH

Fow P d TR 101 & F i TR ST RIER 2



@5

MEEAZEREEEE

Taiwan Accreditation Foundation

&k - L0068-121009

W E K 0068
R%mEx¥% ‘AR

W o13.08 IR

£ 4
1001 o B 4% 1€ 5 A7
STZ AR A

(U1 4 9% - RL-E0-014)

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

(4.00 to 7400) Bq/kg(Fe-59)

(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(1-131)

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

REREA: AR, HALE
ARG 203 ML T B PB4 8 B/ 12 SO R E)

1004 4290 5 #f

83T MR

( = 1% # %% :RL-E0-009 ~ RL-E0-030)
(2.70 to 3700) Bg/kg

MEREFA: AR, HRH
ARG 253 ML H L P By b 12 3 (A R E)

AR B L Sy Dl T e H2H-#1BH

Fow P d TR 101 & F i TR ST RIER 2



MEEAZEREEEE

Taiwan Accreditation Foundation

)

& #3k - L0068-121009

W o13.08 IR

ES- £ 3

1001 fo B A48 54
BiTZ R A&

(3L 1+ 435 :RL-FEO-011)

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

mEREA: RER, FER
Bk 228 oL F RFEE= 2 B4 A 62 38 (REPI4ER)

1004 £290 o4

B 3TZ B ik

( 30 1%# % 5% :RL-FEO-014, RL-FEO-015)
(10 to 3700) Bq/kg

#whEREA RER. FERE
PRk 228 Mok F R FE B = B BAEH 62 SRR 4R %)

P 13.08 IR
P&

1001 Hro B 4% 4 5 A

A 3Tz B3R F ik

( 3¢+ 4 %% :RL-FEO-11)
(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) Bq/L(Zn-65)

AR L LA T Dol T Sl HIH - BH

Fow P d TR 101 & F i TR ST RIER 2
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HEZEAZERTEESE

Taiwan Accreditation Foundation

& ik 0 LO068-121009

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

WEBZEA: RBR, FEH
BRI 228 ML H R B4 E EHF BT 62 SRREPI TR R)

1002 AL AR 5 HF

AT R Ak

( 3C 44 % 9% :RL-FEO-015 ~ RL-FEO-017)
(8.0 to 11000) Ba/L

WELEA: RER,. 2¥%
B 228 b T E R E{= 2 247 62 SE(REPT 16 /%)

1003 48 Ribgdf
( 3L4% % 5% : RL-FE0-008 ~ RL-FEO-015)
(0.1 to 1000) Ba/L

MEREAN: RER . F¥R
RRBy b 228 MILH AR 1= 2 2 oA 62 SORPI 46

1004 4890 o #f

B 3TZ BT ik

(3 % 5% :RL-FEO-014, RL-FE0-015)
(0.1 to 3700) Bq/L

REBREA: REAR, F2H%
AR B 228 Ardbh R F B4z B B A EHT 62 LM R %)

Wo13.08 ik

KAk
1001 joSHaniE o
A T2 AR

( 304+ % 5% :RL-E0-011(I1-131), RL-E0-014)

A S T LR EL 5 DS PR e HA4H - 1BH

Fow P d TR 101 & F i TR ST RIER 2



@p)

MEEAZEREEESE

Taiwan Accreditation Foundation

(0. 15 to 7400) Bq/L(Mn-54)
(0.30 to 7400) Bq/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 T7400) Bq/L(Zr-95)
(0.20 to 7400) Bq/L(Nb-95)
(0.10 to 7400) Bq/L(I-131)
(0. 15 to 7400) Bq/L(Cs-134)
(0. 15 to 7400) Ba/L(Cs-137)
(0.40 to 7400) Bqg/L(Ba-140)
(0,20 to 7400) Bg/L(La-140)

|EZEAN: BHAE RS
B 203 ML P A PIESE E /0 12 R (AHRRE)

1002 A% A 5

8 3T R A

(3T 4 5% :RL-E0-010 ~ RL-E0-015)
(8.0 to 11000) Bg/L

HEBZFA: AR, L
ARG 253 ML T BPIE e 21 12 SRS R8s %)

1003 4 B by 4
B3TZ R A

( 3 4 #a %k :RL-E0-008, RL-E0-015)
(0.05 to 10) Bg/L

REREFA AR, HRHE
AR 203 ML T BT E 2/ 12 SOAM KR E)

1004 4290 o 47

8 T B A A

( 3% % %% :RL-E0-009)
(0.03 to 3700) Ba/L

e REA FRAR, AL
BRI 203 ML T B P18 B/ 12 SROA4RR T )

AN G LR T 5 I P A

S a g TR 101 £iFE S RS T PR

& %3k ¢ L0O068-121009

HSH-HE1BH

By

v



\) 38 & %% L0068-121009

HBZASEREESS |

Taiwan Accreditation Foundation

W 13.08 BEiRE

BE]

1001 ho B B A8 4

8 ITZ R A

(3t 48 %% :RL-E0-014)

(0.25 to 7400) Bq/Kg(Mn-54)
(0.50 to 7400) Bg/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) Bq/Kg(Zr-95)
(0.40 to 7400) Bq/Kg(Nb-95)
(0.25 to 7400) Bq/Kg(Cs-134)
(0.25 to 7400) Bq/Kg(Cs-137)
(0.90 to 7400) Baq/Kg(Ba-140)
(0.30 to 7400) Baq/Kg(La-140)

wEREA AR HIRE
ARG 253 ML T LB E R 12 HAHR%BE)

1004 42 90 547

B 3T R A

( 314 44 5% : RL-E0-009)
(0.50 to 3700) Bg/kg

WA HEA B KRS
RRGM: 263 MIL T B PIBRELE L H 12 A B TE)

W 13.08 IR

7 Fa A%

1001 Ho B A% 56 o AT

BT AR E A

( X #4435 :RL-FEO-011)
(0.3 to 7400) Bg/kg(Mn-54)
(0.5 to 7400) Bg/kg(Fe-59)
(0.3 to 7400) Bq/kg(Co-58)
(0.3 to 7400) Bq/kg(Co-60)
(0.5 to 7400) Bq/kg(Zn-65)
(0.5 to 7400) Bq/kg(Zr-95)

ARG AT S T 7 BRI A F6H HIBH

Fow P d TR 101 & F i TR ST RIER 2
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MEEAZEREEESE

Taiwan Accreditation Foundation

i F %3t 0 L0068-121009

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

REZREAN: RBER FER
Bk 228 MALH AR E1= 2 2 M AL 62 WA TER)

1004 3290 &4
B TR F ik

(X sk :
RL-FEO-014,
RL-FEO-015)

(1.0 to 3700) Bg/kg

HmEREAN: RBR. T¥%
ARG 228 ML AR B = 2 2 EH 62 SRREFT AR R

W o13.08  sEHiRE

FLia
1001 ho B HE 5 A
B3TZ RS

(U4 % 3% :RL-E0-014)

(0.20 to 7400) Bq/L(Mn-54)
(0.40 to 7400) Bg/L(Fe-59)
(0.20 to 7400) Bq/L(Co-58)
(0.20 to7400) Bq/L(Co-60)
(0.50 to T400) Bq/L(Zn-65)
(0.30 to 7400) Bq/L(Zr-95)
(0.20 to 7400) Bq/L(Nb-95)
(0.06 to 7400) Ba/L(I-131)
(0.20 to 7400) Ba/L(Cs-134)
(0.20 to 7400) Bq/L(Cs-137)
(0.70 to 7400) Ba/L(Ba-140)
(0.20 to 7400) Bq/L(La-140)

WREFFA FRE, HRE
ARGk 253 ML T EMEIEE TR 12RAHR%RT)

AR RS TR T 2 R el H e BTH Hk1BH

Fow P d TR 101 & F i TR ST RIER 2
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MEZAZEREEEST

Taiwan Accreditation Foundation

wE % - L0068-121009

1004 48 90 47

B ST Z R

( 30+ # %k : RL-E0-009 ~ RL-E0-030)
(0.02 to 3700) Ba/L

HREFEN FRAR, HOR A
RIEIG e 253 ML B FI@ICH 2o 12 SO HRRE)

W 13.08 £ ]
FLfatk

1001 o B A% AR 4 A7

B TR ok

(st # 3% : RL-FEO-011)
(0.4 to 7400) Bqg/L(Mn-54)

(0.7 to 7400) Bg/L(Fe-59)
(0.4 to 7400) Bq/L(Co-58)
(0.4 to 7400) Bq/L(Co-60)
(0.9 to 7400) Ba/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)

mEZEAN: RER, F¥R
AR 3GH: 228 WAL B HBi= B 2 A 62 SRR /R R)

1004 48 90 547

BT R F ik

(3¢ # %% :RL-FE0-014, RL-FE0-015)
(10 to 3700) Bq/L

wETEA: RAER, 2¥%
BRI M 228 M4 R EA= 2 E O 62 3R(REPI AR IR

AR R B o B e HBBH K IBH

Fow P d TR 101 & F i TR ST RIER 2



@5

NBEALEREESS

Taiwan Accreditation Foundation

# ¥ %3k - L0068-121009

P o13.08 TRk
* Ak |
1003 48 8 a4

BITZ R Ak

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

wEZEAN: RBER, F¥R
BlRIG e 228 MAbTH A H Ef= B EHRHT 62 SE(REF] AR IR

1004 4290 o4

A ST R ik

(3Lt % 9% :RL-FEO-014, RL-FE0-015)
(1.0 to 3700) mBa/m 3

REBFA: RBR, L%
BRI 228 AL B R B F 4T 62 3R (REP] 4R )

P 13.08 EHRE

e

1001 Hro M 4 58 -7

B 3T A 5

(3t #69% :RL-E0-014)

(0.10 to 7400) mBq/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) mBq/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) 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) mBq/m 3(Ba-140)
(0. 20 to 740) mBg/m"3(La-140)

REFEFA: BRR, A
ARk 253 ML B MBI /D3t 12 58 GRS 5T )

ATt S 3 B S FOH K 18H

Fow P d TR 101 & F i TR ST RIER 2
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MEEAZEREETE

Taiwan Accreditation Foundation

& s 0 L0068-121009

1003 48 B fb o7

R E I £ s

( 44 #3% -RL-E0-008, RL-E0-015)
(0.15 to 3700) mBg/m3

WERF A RARE, A
ARG 253 Mk T B FIE I8 B b3 12 SORHRBRE)

1004 48 90 547
AT R A
(4% RL-E0-009)
(0.01 to 3700) mBg/m 3

MERFEA: B, BILHE
MG 203 AL AP B ELE Bl 12 S OAs3R %)

P 13.08 BEBARE

ESF AR R

1001 Fo A% AE AT

A3TZ ARy K

(A4 % %% :RL-FEO-11)

(0.4 to 7400) mBa/m”3(Mn-54)
(0.7 to 7400) mBq/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) mBa/m 3(1-131)
(0.4 to 7400) mBg/m"3(Cs-134)
(0.4 to 7400) mBa/m 3(Cs-137)
(1.0 to 7400) mBq/m 3(Ba-140)
(1.0 to 7400) mBg/m"3(La-140)

BREZEA: RER, EER
ARG 228 ML RFB{= 2 EoH4HT 62 BR(FEPI 15 R)

AR A o R L S Bl ey o0 H-4k 18 H

Fow P d TR 101 & F i TR ST RIER 2
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HEBEASBRBESE

Taiwan Accreditation Foundation

HE 435k 1 L0068-121009

W o13.08 IR

4t

1001 o B AR AE AR
BITZRIRESF

(e tE43% :RL-EO-014)

(0.40 to 7400) Bg/kg(Mn-54)
(0.55 to 7400) Ba/kg(Fe-59)
(0.40 to 7400) Bq/kg(Co-58)
(0.40 to 7400) Bg/kg(Co-60)
(0.60 to 7400) Bq/kg(Zn-65)
(0.40 to 7400) Ba/kg(Zr-95)
(0.70 to 7400) Bg/kg(Nb-95)
(0.30 to 7400) Bag/kg(1-131)
(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) Bq/kg(La-140)

RERFN: AR, %
ARG 23 ML T LM EEE B 12 KOS HABE)

1004 42 90 47

BTz RREA

(X A4 %% :RL-E0-9 ~ RL-E0-030)
(0.10 to 3700) Ba/kg

WEFZHE A AR KRG
RRaGab: 203 ML AP B By 12 SR OSBRI E)

P 13.08 IR B R

Hidh 8

1001 Jo B M AE oA
A3TZ PR T %

(2 %% :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) Bg/kg (Co-60)
(1.0 to 7400) Bq/kg(Zn-65)

A Eatiat o S E 2 R A AR BH1E-4I18H

Fow P d TR 101 & F i TR ST RIER 2



@5

HEZAZEHRBESE

Taiwan Accreditation Foundation

& 4k - LO068-121009

(0.9 to 7400) Bq/kg(Zr-95)
(0.9 to 7400) Bqg/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)

MEREA: RBR, FTER
Ry 228 bW HFE B A= B B AT 62 SBEPTTERR)

1004 42 90 4 #f
BT B ik
(4%
RL-FEO-014,
RL-FEO-015)

(1.0 to 3700) Bq/Kg

HmEREAN: RBER, F¥R
B3k 228 M3 H R B A= B EHFAET 62 SRGREFI A 1R)

P o13.08 iR
EbES

1001 Ho B A5 4E A

B 3TZ R

(st 455 :RL-E0-014)

(0.26 to 7400) Bg/kg(Mn-54)
(0.35 to 7400) Bg/kg(Fe-59)
(0.26 to 7400) Bg/kg(Co-58)
(0.26 to 7400) Ba/kg(Co-60)
(0.45 to 7400) Bg/kg(Zn-65)
(0.45 to 7400) Bq/kg(Zr-95)
(0.45 to 7400) Bg/kg(Nb-95)
(0.25 to 7400) Bq/kg(Cs-134)
(0.25 to 7400) Bq/kg(Cs-13T)
(0.60 to 7400) Bq/kg(Ba-140)
(0.60 to 7400) Bg/kg(La-140)

WEREA AR R
PR e 203 ML WL P s i Eoh it 12 SR (R38R %)

A R R T LR B R FLRE EBH

Fow P d TR 101 & F i TR ST RIER 2



B\ EREESE

Taiwan Accreditation Foundation

@D

&k - L0068-121009

1004 #2890 %47

8 3T A2

(344 4 3% :RL-E0-009)
(0.50 to 3700) Ba/kg

WwEEZEA BHAR, HRE
ARBGI: 253 ML DB I @ IR B3 12 SO R E)

P o13.08 IFHAR
BosE Stk

1001 ho B A% AE 5

BT 2B Ak

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

(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) Bq/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) Bq/kg(Ba-140)
0

(1.0 to 7400) Baq/kg(La-140)
WMEZFN: RBB, L%
ARG 228 #MAbH B R G E EH AT 62 SR(REPT 4R RR)

1004 4290 »47

AT R ik

(X #+ 4 %% :RL-FE0-014, RL-FE0-015)
(1.0 to 3700) Ba/kg

REREAN: RER, FEBR
BXHG b 228 #AL T | BA= B LT 62 SR(BEMI T/ 1R)

A A A B T - Bl e BI3H-H18F

Fow P d TR 101 & F i TR ST RIER 2



Taiwan Accredllatlon Foundation

P o13.09 BHIR

A KA

1006 a4 89/90 A AE o A
BiTZ R Tk

(4% :RL-CO-025, RL-CO-052)
(AMDA to 370000) Bg/L

WEGEAN: TH 2Fm HiFa
B 253 #3b e P @ vo i o 12 SR G K8 E)

1007 LG4 5D/D9 AL AE
BITZ R A &

( T 455 :RL-C0-037, RL-CO0-052)
(AMDA to 370000) Bq/L

REREFA: TH 25w, HFa
BIRG M 253 Mt AP @ 2o 12 S (Gl s )

Wo13.09 5 R
MG o B TE

1005 e o B AR5 AT
BITZ R F &

(3T % 5% - RL-C0-009)

(5. 6E-1 to 3.7E+4) Bg/L (Mn-54)
(5.2E-1 to 3.TEt4) Bag/L (Co-60)
(6. 0E-1 to 3.TE+4) Bg/L (Cs-134)
(7.0E-1 to 3.T7E+4) Bqg/L (Cs-137)

RERFA: TH, 2E-0, 8Ha
ARG 253 ML H B FIE L 203 12 SR ORSHRR F)

W 17.01 SR S S
AR #

1008 FHa kT

83T A K H E R AR S

(X 458 :RL-DM-007, RL-FDM-011)
(0.1 to 5) Gy

W EA A, 5B
BRIRIG M 253 ML B FIEILE 2050 12 RS RBRE)
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