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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 2010 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 0.368 to 0.691

mSv/yr.

2. Airborne

® Gross beta: the variations of are from <MDA to 2.95 mBg/m°.
® (Gamma spectrometry: no man-made radionuclides were found.
3. Waterborne
® (Gross beta: the variations of are from <MDA to 0.0941 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 0.0854 to 0.254 Bqg/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 2.06 to 8.53 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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Taiwan Accreditation Foundation

W K 0068
EEEI¥F a9 R

W 13.08 BEirE

"

1001 fa HALFE ST
BITZRHER

(St #%% :RL-E0-14)

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

BREZFA: RER, R
1004 4290 44
BITZARRER

(X #F 4% :RL-E0-9)
(2.70 to 3700) Ba/kg

REREA: RER, R
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Taiwan Accreditation Foundation

W 13.08 IR E

T A

1001 ho B ARG H

83T Bk

(X f#%% :RL-FEO-11)

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

(6.0 to 7400) Bg/kg(Fe-59)
(3.0 to 7400) Bq/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) Bq/kg(I-131)
(3.0 to 7400) Ba/kg(Cs-134)
(3.0 to 7400) Bq/kg(Cs-137)

(10.0 to 7400) Ba/kg(Ba-140)
(10.0 to 7400) Ba/kg(La-140)

REFEA: TE.Z2¥R
Bl 228 &3LM A F = EA AR 62 8 (BRI 4R )

1004 42900 547

8 iTX BT &

( Uk 4% :RL-FEO-14, RL-FEO-15)
(10 to 3700) Bq/kg

REREFA: TH E2R
BRG e 228 SO AR EHHEH 62 % (RPIT/ER)

W 13.08 EISiLE
K

1001 fa B HAE oA

B iTZRRA T &

( U1 4558 :RL-FEO-11)
(0.4 to 7400) Bq/L(Mn-54)
(0.7 to 7400) Ba/L(Fe-59)
(0.4 to 7400) Bg/L(Co-58)
(0.4 to 7400) Bg/L(Co-60)
(0.9 to 7400) Bq/L(Zn-65)
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& & 45 0 L0068-100721

(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) Ba/L(Cs-137)
(0.4 to 7400) Bq/L(Ba-140)
(0.4 to 7400) Bq/L(La-140)

REREA: TH. 2ER
Rk 228 SR A EMEEHAAE 62 3 (RFIIT1ER)

1001 He BHAZE A
BiTz RlREF

(U435 :RL-EO-11(1-131), RL-E0-14)
(0.15 to 400) Bg/L(Mn-54)
(0.30 to 400) Bg/L(Fe-59)
(0.15 to 400) Bq/L(Co-58)
(0.15 to 400) Bg/L(Co-60)
(0.30 to 400) Bq/L(Zn-65)
(0.25 to 400) Bqg/L(Zr-95)
(0.20 to 400) Bg/L(Nb-95)
(0.10 to 400) Bg/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)

REBEFA: RER, Rt

1002 A% FE AT

BiITZ ARk

(X 1458 :RL-FEO-17, RL-FEO-15)
(10 to 110000) Bg/L

REZEA: TH. F¥%
BlRinik: 228 SRR EHFHE 62 % (RITT/ER)
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1002 AL AE 5 H
BITZRAR T

( U+ %% :RL-E0-10, RL-E0-16)
(8.0 to 11000} Bg/L

#®EZEFA: KRER, Hud

1003 48 A b oAt
( X+ %% :RL-FEO-8, RL-FEO-12)
(0.1 to 1000) Bq/L

#HERFA: THE. EER
BlRG: 228 SRR BA S 62 3 (BEFIT/ERR)

1003 s B 5

B T Z R

(X #4435 :RL-E0-08, RL-E0-15)
(0.05 to 10) Bg/L

BEZFA: RER, it

1004 4290 5#r
83T R FE

(X 4 #% :RL-FEO-14, RL-FEO-15)
(0.1 to 3700) Bg/L

#HEREFAN: TH. E2%

R 228 LB R F - EAHEL 62 38 (FRFIT1ERR)
1004 £290 447

BiTx BEEF

(X #4435 :RL-E0-9)

(0.03 to 3700) Bg/L

RERXEAN: RER, Himid
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1006 442 89/00 A AT
BT REAA &

(X %% :RL-C0-25, RL-C0-52)
(AMDA to 370000) Bqg/L

REFZEAN: T8, 1538 8Fa

1007 FLA-4R DD/0Y B Ak AT
Birz Ak

( #4635 :RL-C0-37, RL-C0-52)
(AMDA to 370000) Bq/L

BREFEA: ZT0, HEW HEE

W 13.08 miEfpE

]

1001 o B HE o Hr
BITZ RREELF

( X1+ % %% :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) Bq/kg(Co-60)
(0.5 to 7400) Ba/kg(Zn-65)
(0.5 to 7400) Bq/kg(Zr-95)
(0.5 to 7400) Bq/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) Bq/kg(La-140)

HREZEA: TH. £22%
AR 228 S E R ERFEL 62 (RFIT/AER)

6 H 3 16 H
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1004 £ 5
BiTZ BEF &
(X145
RL-FE0-014,
RL-FE0-015)

(1.0 to 3700)Bq/kg

REREA: TH. 22%
BRG: 228 SILBR FR M- EA AL 62 3 (RRFITER)

1004 s245#
BTz AR5
( X # 4% -RL-E0-009)
(0.50 to 3700) Bq/kg

REREA: RER, Hmi

W 13.08 FIERE
SR d

1001 Ho % FE oA
BITZRIRAERF

(SUTF 435 :RL-E0-14)

(0.25 to 400) Bq/Kg(Mn-54)
(0.50 to 400) Ba/Kg(Fe-39)
(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) Bq/Kg(Nb-95)
(0.25 to 400) Bq/Kg(Cs-134)
(0.25 to 400) Bq/Kg(Cs-137)
(0.90 to 400) Bg/Kg(Ba-140)
(0.30 to 400) Bag/Kg(La-140)
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P13.08  mipEird

FL#a
1001 fo B HAE 4 A
ER S v TS

(X A4 3% :RL-FEO-11)
(0.4 to 7400) Bq/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) Bq/L(Zr-95)
(0.7 to 7400) Ba/L(Nb-95)
(0.1 to 7400) Ba/L(1-131)
(0.4 to 7400) Ba/L(Cs-134)
(0.4 to 7400) Bg/L(Cs-137)
(1.0 to 7400) Bq/L(Ba-140)
(1.0 to 7400) Bq/L(La-140)

REREA: TE.2¥%
Bk 228 635 7 R 2N HF AR 62 RGP TR

1001 ho HALFE ST
ERSEA Y=

(3t 435 :RL-E0O-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) Bg/L(Zr-95)
(0.20 to 400) Bq/L(Nb-95)
(0.06 to 400) Bq/L(I-131)
(0.20 to 400) Bg/L(Cs-134)
(0.20 to 400) Bg/L(Cs-13T)
(0.70 to 400) Bq/L(Ba-140)
(0.20 to 400) Bg/L(La-140)

BREREAN: RER, R

At ae o L 7 BRIfSE FE AR E8H-JI6H
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1004 £2 90 o#47

giTx ARk

(X A+ %% :RL-FEO-14, RL-FEO-15)
(10 to 3700) Bg/L

HREZEAN: TH. E2R
Bk 228 SR T R - 2R HF AL 62 3% (RRPITAE/R)

1004 4290 447
AiTZ RREF
(X% 3% :RL-E0-9)
(0.02 to 3700) Bg/L

REZEAN: RER, a5

P 13.08  Eipin

= R Ak

1001 ho BB A 54T

RS W~

(X %% :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) 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)

WEREAN: T, 224
Bl 228 SR EEM - EHMES 2% (LI ER)

AR SR e SRR 7 e o FE FIH £ 16 H
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1003 4 Rfad

aITZRRY & _

(X # 43 :RL-FEO-1, RL-FEO-8, RL-FEO-12)
(1.0 to 3700) mBa/m"3

REREIA: TH 228
BRI 228 LB BRI ENFEE 62 358 (RFIT/ER)

1004 42 90 447

BTz REF &

( 3L # %5 :RL-FEO-14, RL-FE0-15)
(1.0 to 3700) mBa/m" 3

REZEAN: TH 228
ARG 228 SR A R EHAEST 62 3 (BRI T/EHR)

Pi13.08 mpmE

= F R

[001 Ao B AT

BiTZ BRHEA

(4% :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) mBg/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) mBg/m 3(Zr-95)

(0.20 to 740) mBg/m"3(Nb-95)

(0.25 to 740) mBg/m"3(I-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) mBg/m 3(La-140)

RERFA: RER, it

A A T Sy PR AR R ER U= R L=

Fe P F TR EFEEDRBREHE R



1003 E =R
ITZAREF

( X ###%2:RL-E0-8, RL-EO0-15)
(0.15 to 3700) mBg/m 3

MEREFA RER, R

1004 42 90 247
8T Z B A

( X435 :RL-E0-9)
(0.01 to 3700) mBg/m"3

mEREFAN RER, Hom

Wo13.08 g
#H 4

1004 4290 54
BITZ RREF

( Xt # %% :RL-E0-9)
(0.10 to 3700) Ba/kg

RETXEA: RER, st

Po13.08  sEiipi

AR

1001 Fo B AR AE 4
aiTZARER

(X # %3k :RL-E0-014)

(0.40 to 7400) Bq/kg(Mn-54)
(0.55 to 7400) Bq/kg(Fe-59)
(0.40 to 7400) Baq/kg(Co-58)
(0.40 to 7400) Bg/kg(Co-60)
(0.60 to 7400) Bq/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(1-131)

AR T E S BRI
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EAZEREETE

Taiwan Accreditation Foundation

% 11 Bt 16 H
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& %5 0 L0068-100721

(0.40 to 7400) Bg/kg(Cs-134)
(0.40 to 7400) Bq/kg(Cs-137)
(0.80 to 7400) Bg/kg(Ba-140)
(0.30 to 7400) Bg/kg(La-140)

REFEAN: RBR, AR

P o13.08 g R
Rk

1001 jJeBamiEp#

B TR H &

(X f+ %% :RL-FEO-011)

(0.5 to 7400) Ba/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)
(0.9 to 7400) Bq/kg(Zr-95)
(0.9 to 7400) Bq/kg(Nb-95)
(0.4 to 7400) Bq/kg(I-131)
(0.5 to T400) Bq/kg(Cs-134)
(0.5 to 7400) Bg/kg(Cs-137)
(1.0 to 7400) Ba/kg (Ba-140)
(1.0 to 7400) Ba/kg (La-140)

REFEA: THE EER
RlRGih: 228 SABAFEH-EHFEL 62 R (RFITHR)

1004 8204
RSN Ew

(X 4%3%:
RL-FEO-014,
RL-FEO-015)

(1.0 to 3700) Ba/Kg

REZFFA: TH 2E%
BB 228 S ERB - ERVEET 062 58 (EPITIER)

AR o LR L B P S E1RH-EI6H

Frad TR EFTED RS HHE PIFL
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Taiwan Accreditation Foundation

.08 BIsRE

EisAE S

1001

Ho &A% AR HT

CREER: VA

(3t
(0.3
(0.5
(0.3
(0.3
(0.5
(0.5
(0.5
(0.3
(0.3
(1.0
(1.0

%5 :RL-FEO-11)

to 7400) Ba/kg(Mn-54)
to 7400) Bq/kg(Fe-59)
to 7400) Baq/kg(Co-58)
to 7400) Bq/kg(Co-60)
to 7400) Ba/kg(Zn-65)
to T400) Bq/kg(Zr-95)
to 7400) Bg/kg(Nb-95)
to 7400) Bq/kg(Cs-134)
to 7400) Baq/kg(Cs-137)
to 7400) Bq/kg(Ba-140)
to T400) Baq/kg(La-140)

REREA: TH. 222
ARG 228 SO MR R A EH RS 62 3 (BEPI1ERR)

1001

o B A5 FE 5 HT

BiITZRERES

(=
(0.26
(0.35
(0.26
(0. 26
(0.45
(0.45
(0.45
(0.25
(0.25
(0. 60
(0.60

&3 -RL-E0-014)
to 7400) Bqg/kg(Mn-54)
to 7400) Bq/kg(Fe-39)
to 7400) Bq/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(Cs-134)
to 7400) Bq/kg(Cs-137)
to 7400) Bg/kg(Ba-140)
to 7400) Bg/kg(La-140)

#BEGFA: RER, At

K

Aoy L 7 R P R

Frad TR EFTED RS HHE PIFL
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Taiwan Accreditation Foundation

1004 42 90 5
airz B F ik

( 30+ 4% :RL-FEO-14. RL-FEO-15)
(1.0 to 3700) Bg/kg

BREZEAN: TH . ZE%

BRI H: 228 SR E R M- ENHEA 62 58 (BRFIT1E/R)

1004 SELHT
AT RARER
(L% %55 :RL-E0-009)
(0.50 to 3700) Ba/kg

REFREFA: RAR, it

P 13.09
A HER
1005  PIREE RS W EBESH
GITZ R FE

( X f %3 :RL-C0-09)

(5.6E-1 to 3.7E+4) Bg/L (Mn-54)
(5. 2E-1 to 3.7E+4) Ba/L (Co-60)
(6.0E-1 to 3.7E+4) Ba/L (Cs-134)
(7.0E-1 to 3.7E+4) Bq/L (Cs-137)

EHARE

REREFA: RE0, BEW HFE

W 13.09
A B IR K
1005 P ARGk LA A S5 AE ST
3T R F ik

(3% 3% :RL-C0-09)

(5.6E-1 to 3.7E+4) Bg/EA (Mn-54)
(5.6E-1 to 3.7E+4) Bg/EA (Co-60)
(5.9E-1 to 3.TE+4) Ba/EA (Cs-134)
(7.0E-1 to 3.TE+4) Bg/EA (Cs-137)

BRARE

REFZITA: 258, 508 HFa

A o A L 7 PRI Y R

Frad TR EFTED RS HHE PIFL
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Talwan Accredllatlon Foundation

P70l ERGHEIES

EX R i

1009 & FHR KRELTF

BiTZ HE AR SHAKREAF (%% 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)
(0.1 to 5) Gy

REFXFA: TE, ARE BBEAR HRAS HEo, RIRE
BRI 253 SLB AP THHREH 208 SBLALHER TREAEB IR
228 SILBAF M= EHFBE 62 3% (FRFIT4ERR)

1010 EhFUR GEAT

BIXABEAB EFARKLZAF (X H 4% RL-DM-T7, 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-07T - RL-FDM-08 - RL-FDM-011)
(0.1 to 5) Gy

REZEZA: TE ARE BRAR HAS HEC, RIRSE
BRI 253 SALBEPIEH THREH 208 SBLLHE THREEEB =K
228 SOLMAFHI-EAEE 623 (EFITER)

1011 BSFES, RELT

ATz B B EtRIEEAS (X H4%% 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

BERFA: TE ARE REAR, KBS, Hfo, RIRE
Al 203 EILM B PIHRE T 154 - 208 S3bBA LT THREAB_SRKR)
228 LB A F M- EHAEL 625 (RPIHR)

1012 BEHER SEAT

ATz #HEAH ESARELE (X #4555 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

#®EGEFA: THE ARE BB R HAS KEC, RIRE
R GH: 203 SR O PIHB THREH 208 SBeLBHTHEAB=—0%)
228 st A F W B HEH 62 3K (FEPI1ErR)

AGEaE R B o P BISH £ 16 H

For P TR 99 £ EE T RE
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Taiwan Accreditation Foundation

X &L - L0068-100721

1013 By mEe, BasT

BTz AR ETHBRAELALS (XH4&5% RL-DM-7, RL-DM-3, RL-DM-9, RL-SDM-8,
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