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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 2009 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 0.409 to 0.713

mSv/yr.

2. Airborne

® Gross beta: the variations of are from <MDA to 2.33 mBg/m°.
® (Gamma spectrometry: no man-made radionuclides were found.
3. Waterborne
® (Gross beta: the variations of are from <MDA to 0.0975 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 0.113 to 0.261 Bg/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 4.25 to 13.6 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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1001w Hi%sE 5 HF

AT ZRARAL

(XA % 3% :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) Bg/kg(Zr-95)
(2.30 to 7400) Bg/kg(Nb-95)
(2.30 to 400) Bg/kg(1-131)
(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)

RERFA HmMIRER
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BTz ARAER
(34 % 35 :RL-EO-9)
(2.70 to 3700) Bg/kg

REFEA HRBBIKRER
P 13.08 B

EX" £

1001 Ao B HAE 24

AT AR T &
(304 4 3% :RL-FEO-11)

AR S TS P R BLRH12EF

Sr o g TR IS EFEFED RS HHE PIFL



W)

IEAZEREEEE

3 E %3k - L0068-090223

Taiwan Accreditation Foundation

(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) Bg/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) Bg/kg(1-131)
(3.0 to 7400) Bg/kg(Cs-134)
(3.0 to 7400) Bq/kg(Cs-137)

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

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

#EZEAN THERE
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(10 to 3700) Bq/kg
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W 13.08 BEmsE
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1001 A B4 4 547

BITZ B ik

(X1 # % RL-FEO-11)
(0.4 to 7400) Bg/L(Mn-54)
(0.7 to 7400) Bq/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) Bg/L(Zr-95)
(0.7 to 7400) Bg/L(Nb-95)
(0.1 to 7400) Bq/L(I-131)
(0.4 to 7400) Bg/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)
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(0.15 to 400) Bg/L(Mn-54)
(0.30 to 400) Bg/L(Fe-59)
(0.15 to 400) Bg/L(Co-58)
(0.15 to 400) Bg/L(Co-60)
(0.30 to 400) Bg/L(Zn-65)
(0.25 to 400) Bg/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) Bq/L(Cs-137)
(0.40 to 400) Bg/L(Ba-140)
(0.20 to 400) Bg/L(La-140)
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(0.1 to 1000) Bg/L
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(0.25 to 400) Bg/Kg(Mn-54)
(0.50 to 400) Bg/Kg(Fe-59)
(0.25 to 400) Bg/Kg(Co-58)
(0.25 to 400) Bg/Kg(Co-60)
(0.50 to 400) Bq/Kg(Zn-65)
(0.40 to 400) Bg/Kg(Zr-95)
(0.40 to 400) Bg/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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(X % 3% :RL-FEO-11)
(0.4 to 7400) Bg/L(Mn-54)
(0.7 to 7400) Bg/L(Fe-59)
(0.4 to 7400) Bg/L(Co-58)
(0.4 to 7400) Bg/L(Co-60)
(0.9 to 7400) Bg/L(Zn-65)
(0.7 to 7400) Bg/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) Bg/L(Cs-137)
(1.0 to 7400) Bg/L(Ba-140)
(1.0 to 7400) Bg/L(La-140)
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(0.20 to 400) Bg/L(Mn-54)
(0.40 to 400) Bq/L(Fe-59)
(0.20 to 400) Bq/L(Co-58)
(0.20 to 400) Bg/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) Bg/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)

Wb wE A AR RER
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AITZ AR A%
(X # %3k :RL-FEO-14, RL-FEO-15)
(10 to 3700) Bg/L
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(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) mBq/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) mBq/m"3(Cs-134)
(0.4 to 7400) mBg/m"3(Cs-137)
(1.0 to 7400) mBq/m"3(Ba-140)
(1.0 to 7400) mBg/m"3(La-140)
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1003 4 A 47

ATZ R T &

(3L % 3% :RL-FEO-1, RL-FEO-8, RL-FEO-12)
(1.0 to 3700) mBq/m"3
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BITZ R FE
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wERFA THHRE
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1001 Ju B 4548 247

B 3T Z R 5

(X 4+ %% RL-EO-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)
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(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)

FETEAN HORBKRER

1003 4 240547

BITZ RREF

(X t+ % %8 :RL-EO-8, RL-EO-15)
(0.15 to 3700) mBq/m"3
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B 3ITZ AR A
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BITZ B R

(X 1% # %5 :RL-FEO-11)
(0.3 to 7400) Bq/kg(Mn-54)
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(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) 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) Bg/kg(Ba-140)
(1.0 to 7400) Bq/kg(La-140)

BREZFEAN THRERE

1004 48 90 44

B3TZ R A %

(X # # %k :RL-FEO-14, RL-FEO-15)
(1.0 to 3700) Bq/kg

wREBREFA TR ERE

W 13.09 B

LA B IR

1005 ¥ A%5% iR A Ao B AR AR 547
AT R A %

(3L & 55 :RL-CO-09)

(5.6E-1 to 3.7E+4) Bg/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) Bg/L (Cs-137)

BRERFAN ATB B I BTG

Wi3.09 migins
e By 4

1005 FAK58 B LA BEAE T M
BITZ Rk

(X 1+ % %5:RL-CO-09)

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

#EZEFA ZTE HEIMBFE
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AR R F 3

1009 ZSFHAEMBELTF
EREE )

(X 4 % 3%:RL-DM-7)

(0.1to 5) Gy

WE®E A AR AR

1010 EsFam kT
B 3TZ R4 A

(X 4 % 3% :RL-DM-7)

(0.1to 5) Gy

REEE A BB HBS
1011 #E4pE R MEELTF
FREX e ¥y

(3L %% :RL-DM-7)

(0.3 to 100) mSv
REREAN AR M A
1012 Sfpm#aSetT
BiTZ B S

(4% # %8 :RL-DM-7)

(0.3 to 100) mSv
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1013 #a4tmle BT
B3ITZ RREF

(X # % 3% :RL-DM-7)

(1.5 to 100) mSv

Rt wE A AR

1014 @40 #R HRELTRS
BT R RE 5

(X # %% RL-DM-7)

(0.5 to 50) mSv

RETET A AR AAA

1015 #smiEgLtFaideh+se
CRER T2

(1% % 3% :RL-DM-7)

(2.0 to 50) mSv

#REZENAN AREHAA

1016 #HFHER>EFFESIELTRS
B 3T Z AR
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(1.5 to 50) mSv
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