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SUMMARY

In order to assure the conformity with the requirement of radiological effluent
technical specifications, Taipower had established and administered an integrated
environmental monitoring program for Chin-Shan nuclear power plant.

The amounts of analysis in 2008 (see table 1) were 46,298 samples. The long
term environmental radiological monitoring programs were based on the plant site
characteristics. The monitoring scope for the Chin-Shan nuclear power plant includes
Taipei and Keelung area. The cardinal data pertaining to meteorology, hydrology,
demography, agricultural products, lifestyle and the land-use were taken into account
to prepare the monitoring program. The monitoring items of this program include
direct radiation, airborne, waterborne (sea water, rain, groundwater, drinking water,
pool water), food-stuff (farm food products- vegetations, tea, yam, taro, stem(water
rice or water bamboo shoots), poultry, marine food-fish, alga), sediment (soil, sand of
shoreline, bottom sediment of discharge point) and the local product. The annual
environmental monitoring report (see table 2) is submitted to ROCAEC. Besides, The
Radiation Monitoring Center of ROCAEC conducted an independent and collateral
monitoring program around all nuclear power plants to ensure the plant radiation
safety.

Results

Under the strict management and better treatment system, the calculated
(annual/quarter) doses from the liquid and gaseous effluent are all far below
(5.00E-01mSv/y/site) the designed objectives in recent years.

The results of environmental radiological monitoring reveal that the maximum
annual radiation dose of member of public around the Chin-Shan nuclear power plant
was 1.63E-03mSv, which is all far below regulation limits.

Although few of radioactive material released to the air environment surrounding
the Chin-Shan nuclear power plants were detected, the contributed amount relative to
background were still too trivial to impact environment. The radiological effluent
release in 2008 could be tolerable.

Table 1 Amounts of analysis in 2008

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 179
HPIC 43,882
Airborne 1,722
Fallout dust 12
Waterborne 328
Organisms 57
Marine(fish) 24
Indicator 14
Sediment 80
Total Amount 46,298
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Table 2

Chin-Shan Enviroment Radiological Surveillance

Program Summary in 2008
Monitoring Period : Jan 1, 2008 ~ Dec 31, 2008

Medium &
Pathway
sampled

Environmental
monitoring Items

Environmental monitoring results

Strategy

Direct Radiation

LTLD

1.With thermoluminescence dosimeter (TLD), the
gamma dose rates around NPP-I were between
3.62E-01~7.93E-01mSv/y.

2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates around NPP-I were between
5.57E-02~1.07E-01 uSv/h.
1.GP 1.Gross beta activity was between <MDA ~
2.38E+00mBg/m’, and less than 90mBg/m” .
Airborne 2.y Spec. 2.With gamma spectrometry system, no artificial _
radionuclide was found.
3.1-131 3.Activities for [-131 were below the minimum
detectable amount (MDA).
Fallout dust v Spec. Wit‘h gamma spectrometry  system, no artificial _
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Sea water dejtectable amount (MDA). o _
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for trittum were below the minimum
o detectable amount (MDA).
Drinking water 2.y Spec. 2.With gamma spectrometry system, no artificial N
radionuclide was found.
1.H-3 1. Activities for tritum were below the minimum
detectable amount A).
Pond water 2.y Spec. 2.With gamma spg(\:{tjr]zm)etry system, no artificial N
radionuclide was found.
1.H-3 1.Activities for trittum were below the minimum
River water dgtectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry, no artificial
radionuclide was found.
1.H-3 1. Activities for tritium were between <MDA ~
5.43E+00 Bq/l, and far lower than investigation
Ground water level(1100 Bg/1). —
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Timely rain detectable amount (MDA). B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1. Activities for tritium were between <MDA ~
Quantitative rain 4.66E+00 Bg/l, and far lower than investigation B
2.y Spec. level(1100 Bg/l).

2.With gamma spectrometry  system, no artificial
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Medium &

Pathway En\{lropmental Environmental monitoring results Strategy
sampled monitoring [tems
radionuclide was found.
Activities for Cs-137 were between <MDA ~
Grain(rice) v Spec. 2.00E-01 Bgqg/kg wet, and far lower than —
investigation level(74 Bg/kg - wet).
1.I-131 1.Activity concentrations for I-131 were below the
minimum detection limit (MDA).

Veeetable 2.Sr 2.Activity concentrations for Sr-89 & Sr-90 were

( fa%m roducts ) below the minimum detectable amount (MDA). —

P 3.y Spec. 3.Activities for Cs-137 were between <MDA ~
5.26E-01 Bg/kg - wet, and far lower than
investigation level(74 Bg/kg - wet).

1.Sr 1. Activities for Sr-90 was 2.90E-01 Bqg/kg - wet,
and Sr-89 was below the minimum detectable

Tea amount (MDA).

(farm products) | 2.y Spec. 2.Activities for Cs-137 were between <MDA ~ -
8.38E-01 Bg/kg - wet, and far lower than
investigation level(74 Bg/kg - wet)

Fruit With gamma spectrometry system, no artificial

v Spec . } —

(farm products) radionuclide was found.

1.Sr 1.Activity concentrations for Sr-89 & Sr-90 in
sweet potato(Yam) were below the minimum

Sweat detectable amount (MDA).

potato(Yam) 2.y Spec. 2.Activities for Cs-137 were between <MDA ~ a
4.06E-01 Bgqg/kg - wet, and far lower than
investigation level(74 Bg/kg - wet).

With gamma spectrometry system, no artificial

Taro ¥ Spec. radionuclide was found. N

Stem . s

(Water Rice, Water v Spec. Wl‘Fh gamma spectrometry system, no artificial B

bamboo shoois) radionuclide was found.

Poultry v Spec With gamma spectrometry system, no artificial B

(farm products ) ' radionuclide was found.

1.I-131 1. Activities for I-131 were below the minimum

Seaweed detectable amount (MDA).

2.y Spec. 2. The seaweed with gamma spectrometry, no a
artificial radionuclide was found.

. With gamma spectrometry system, no artificial
Marine(fish) ¥ Spec. radionuclide was found. N
Taiwan acacia With gamma spectrometry system, no artificial

v Spec. . . —
radionuclide was found.
1.I-131 1. Activities for I-131 were below the minimum

Marine alga detectable amount (MDA).

(Indicator plant) |2.y Spec. 2.With gamma spectrometry system, no artificial

radionuclide was found.
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Medium &

Pathway En\{lropmental Environmental monitoring results Strategy
sampled monitoring [tems
The Soil with gamma spectrometry, Tiny Cs-137 was
Soil Spec found with activity between <MDA ~
¥ Spec. 1.28E+01Bgkg - dry, and far lower than N
investigation level(740 Bg/kg - dry).
With gamma spectrometry system, no artificial
Shore sand ¥ Spec. radionuclide was found. N
. With gamma spectrometry system, no artificial
Sediment ¥ Spec. radionuclide was found. N
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11 HBFER P, 72 FFEAR

U ot e Bads |FEF ¥ 2p 2o A
B @R (R | (R NS YR
I il READ T | aowp) (BRI g

.- M |% ]| a Ml | M|le A M|z A | M|l | A M| Xx B

N 0.03({0.1] 1 (0.19] 1 |9 | x| 5 X 15 X | b x 1100

i 5.7 | 10 | 1100 | *

&4 0.2 10.4] 40 [0.1(0.6 0.260.3(110(0.4(0.5 0.210.4 2.9 3 | 110

4#-59 0.2 10.7] 15 |0.15(1.2 0.35/0.5 40 |0.55]0. 9 0.25]0. 7 3.0] 6

408 0.2 10.4] 40 {0.1]0.6 0.26/0.3({110]0.4/0.5 0.210.4 2.9 3 | 110

4560 0.2 10.4] 10 [0.1(0.6 0.260.3] 40 [0.4]0.5 0.210.4 2.9 3 | 110

460 0.25 (0.9 10 [0.15| 1.5 0.45(0.5] 74 [0.6[1.0 0.3(0.9 5.0 7

489 0.06 | 0.1 0.39/1.0 1.10] 10 0.76/1.0

490 0.03 0.1 0.22| 1.0 0.34| 10 0.22/1.0 0.12/10.0 7.8 10

&9 0.25(0.7] 15 [0.15(1.0 0.45/0.5 0.410.9 0.310.7 5.0 6

&-95 0.3 [0.7) 15 [0.15/1.0 0.45/0.5 0.70.9 0.310.7 5.0 6

#-131 | 0.1 0.1 1 ]0.20/10.5] 30 0.310.4| 4 [0.05/0.1|0.4({2.0] 3

$-134 | 0.2 10.4) 2 [0.10.6/370]0.25{0.3| 8 |0.4]0.5[37]0.2/0.4| 3 |2.9] 3 | 7420

$-137 | 0.2 10.4] 2 |0.1/0.6|740(0.25{0.3| 74 [0.4]{0.5| 74 10.2/0.4| 3 |2.9] 3 |740(20)

£-140 |0.35(0.4| 10 |0.15{2.0 0.60[1.0 0.8/1.0 0.4/1.01 10 |5.5] 10

4140 [ 0.35|0.4] 10 |0.15]2.0 0.60[1.0 0.3]1.0 0.4{1.0| 10 [5.5] 10
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212 #H»~ 2 Py - S g oA EHE G

HEr:Fza2 L n

N = PN 34 PN
" & =1 1-2 & 2-T & T-12 & | 12-1T & | D17 /& =1 1-2 & 2-T & T-12 & | 12-17T & | >1T &
H-3 6.4E-08 | 4.8E-08 | 3. 1E-08 | 2.3E-08 | 1.8E-08 | 1.8E-08 | SI.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 |SI.9E-05 | S1. 7E-05 | SI. 1E-05 | S7. 4E-06 | S6. 4E-06 | S5. 8E-06
Cr-51 3.5E-07 | 2.3E-07 | 1.2E-07 | 7.8E-08 | 4.8E-08 | 3.8E-08 | S2.6E-07 | S2. IE-07 | S1. 0E-07 | S6. 6E-08 | S4. 5E-08 | S3. TE-08
Mn-54 5.4E-06 | 3.1E-06 | 1.9E-06 | 1.3E-06 | 8. 7E-07 | 7.1E-07 | M7.5E-06 | M6. 2E-06 | M3. 8E-06 | M2. 4E-06 | M1. 9E-06 | M1. 5E-06
Fe-59 3.9E-05 | 1.3E-05 | 7.5E-06 | 4. 7E-06 | 3. IE-06 | 1.8E-06 |SI1.7E-05 |SI.3E-05|S8. 1E-06 | S5. 8E-06 | S5. IE-06 | S4. 0E-06
Co-58 7.3E-06 | 4.4E-06 | 2. 6E-06 | 1.7E-06 | 1.1E-06 | 7.4E-07 |S9.0E-06 | S7. 5E-06 | S4. 5E-06 | S3. 1E-06 | S2. 6E-06 | S2. 1E-06
Co-60 0.4E-05 | 2. 7E-05 | 1.7E-05 | 1.1E-05 | 7.9E-06 | 3.4E-06 |S9.2E-05 | S8. 6E-05 | S5. 9E-05 | S4. 0E-05 | S3. 4E-05 | S3. 1E-05
Zn-65 3.6E-05 | 1.6E-05 | 9.7E-06 | 6.4E-06 | 4.5E-06 | 3.9E-06 | F1.5E-05 |F1.0E-05 | F5. 7TE-06 | F3. 8E-06 | F2. 5E-06 | F2. 2E-06
Sr-89 3.6E-05 | 1.8E-05 | 8.9E-06 | 5.8E-06 | 4.0E-06 | 2. 6E-06 | S3.9E-05 | S3. 0E-05 | S1. 7E-05 | S1. 2E-05 | S9. 3E-06 | S7. 9E-06
Sr-90 2.3E-04 | 7.3E-05 | 4.7E-05 | 6.0E-05 | 8.0E-05 | 2.8E-05 | S4.2E-04 | S4. 0E-04 | S2. TE-04 | S1. 8E-04 | S1. 6E-04 | S1. 6E-04
Zr-95 8.5E-06 | 5.6E-06 | 3.0E-06 | 1.9E-06 | 1.2E-06 | 9.5E-07 | S2.4E-05 | S1.9E-05 | S1. 2E-05 | S8. 3E-06 | S7. 3E-06 | S5. 9E-06
Nb-95 4. 6E-06 | 3.2E-06 | 1.8E-06 | 1.1E-06 | 7.4E-07 | 5.8E-07 | S7.7TE-06 | S5. 9E-06 | S3. 6E-06 | S2. 5E-06 | S2. 2E-06 | S1. 8E-06
Ru-106 | 8.4E-05 | 4.9E-05 | 2.5E-05 | 1.5E-05 | 8.6E-06 | 7.0E-06 | S2.6E-04 | S2. 3E-04 | S1. 4E-04 | S9. 1E-05 | S7. 1E-05 | S6. 6E-05
Ag-110m | 2.4E-05 | 1.4E-05 | 7.8E-06 | 5.2E-06 | 3.4E-06 | 2. 8E-06 | S4.6E-05 | S4. 1E-05 | S2. 6E-05 | SI. 8E-05 | S1. 5E-05 | S1. 2E-05
[-129 1.8E-04 | 2.2E-04 | 1.7E-04 | 1.9E-04 | 1.4E-04 | 1.1E-04 |F7.2E-05|F8. 6E-05 | F6. 1E-05 | F6. TE-05 | F4. 6E-05 | F3. 6E-05
[-131 1.8E-04 | 1.8E-04 | 1.0E-04 | 5.2E-05 | 3.4E-05 | 2. 2E-05 |F7.2E-05|F7.2E-05 | F3. 7TE-05 | F1. 9E-05 | F1. 1E-05 | F7. 4E-06
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%12 H#H» 3 30 ¥ - 4L 5 cly s B AR AET ()
Hrrza2 05

P = . - .
=1k 1-2 #& 2-T T-12 & | 12-1T7T & | >1T7 %k =1k 1-2 #& 2-T T-12 & | 12-17 & | >17 k&
[-133 4.9E-05 | 4.4E-05 | 2. 3E-05 | 1.0E-05 | 6.8E-06 | 4.3E-06 |F1.9E-05|F1.8E-05 | F8. 3E-06 | F3. 8E-06 | F2. 2E-06 | F1. 5E-06
Cs-134 | 2.6E-05 | 1.6E-05 | 1.3E-05 | 1.4E-05 | 1.9E-05 | 1.9E-05 | S7. 0E-05 | S6. 3E-05 | S4. 1E-05 | S2. 8E-05 | S2. 3E-05 | S2. 0E-05
Cs-137 | 2.1E-05 | 1.2E-05 | 9.6E-06 | 1.0E-05 | 1.3E-05 | 1.3E-05 |S1.1E-04 | S1. 0E-04 | S7. 0E-05 | S4. 8E-05 | S4. 2E-05 | S3. 9E-05
Ba-140 | 3.2E-05 | 1.8E-05 | 9.2E-06 | 5.8E-06 | 3.7E-09 | 2. 6E-06 |S2.9E-05 | S2. 2E-05 | SI1. 2E-05 | S8. 6E-06 | S7. 1E-06 | S5. 8E-06
La-140 | 2.0E-05 | 1.3E-05 | 6.8E-06 | 4.2E-06 | 2.5E-06 | 2. 0E-06 | M8. 8E-06 | M6. 3E-06 | M3. 1E-06 | M2. 0E-06 | M1. 3E-06 | M1. 1E-06
Ce-144 | 6.6E-05 | 3.9E-05 | 1.9E-05 | 1.1E-05 | 6.5E-06 | 5. 2E-06 |S2.1E-04 | S1. 8E-04 | S1. 1E-04 | S7. 3E-05 | S5. 8E-05 | S5. 3E-05
Ra-226 | 4.7E-03 | 9.6E-04 | 6.2E-04 | 8.0E-04 | 1.5E-03 | 2.8E-04 | S3.4E-02 | S2. 9E-02 | S1. 9E-02 | S1. 2E-02 | S1. 0E-02 | S9. 5E-03
Th-232 | 4.6E-03 | 4.5E-04 | 3.5E-04 | 2.9E-04 | 2.5E-04 | 2. 3E-04 |F2.3E-01|F2.2E-01 |F1.6E-01 | F1.3E-01 | F1. 2E-01 | F1. 1E-01
U-235 3.5E-04 | 1.3E-04 | 8.5E-05 | 7.1E-05 | 7.0E-05 | 4. 7TE-05 | S3. 0E-02 | S2. 6E-02 | S1. 7TE-02 | S1. 1E-02 | S9. 2E-03 | S8. 5E-03
U-238 3.4E-04 | 1.2E-04 | 8.0E-05 | 6.8E-05 | 6. 7E-05 | 4.5E-05 | S2.9E-02 | S2. 5E-02 | S1. 6E-02 | S1. 0E-02 | S8. TE-03 | S8. 0E-03
Pu-238 | 4.0E-03 | 4.0E-04 | 3.1E-04 | 2.4E-04 | 2. 2E-04 | 2. 3E-04 |F2. 0E-01 | F1. 9E-01 | F1. 4E-01 | F1. 1E-01 | F1. 0E-01 | F1. 1E-01
Pu-239 | 4.2E-03 | 4.2E-04 | 3.3E-04 | 2. 7E-04 | 2.4E-04 | 2.5E-04 |F2.1E-01 | F2. 0E-01 | F1.5E-01 | F1. 2E-01 | F1. 1E-01 | F1. 2E-01
L ALAE R SR HP RS 2R Az L A Z 2T o G eRERE BlliciE b S LR A o RE T E L R EPR] S RITYE

HE 2R T2 AR ko
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# 13 & g5t 22HE A E ik

(a2 @)/ (FLw/ /T3a)

. i b A B

(mSv-m’/Bq-h)
45-51 1. 07E-10
454 2. 83E-09
4+-58 3.32 E-09
45-59 3.96 E-09
4+-60 8.28 E-09
#-65 1.94 E-09
4-95 2.53 E-09
42-95 2.62 E-09
#-131 1.31 E-09
44 -134 5. 33 E-09
4% -137 2.08 E-09
4%-125 1.47 E-09
42-140 6.84 E-10
#-140 7.78 E-09
4r-141 2.49 E-10
4r-144 6.62 E-11

3T A4 k4 p # W EPAC2002) > Federal Guidance Report 13. Cancer Risk Coefficents
for Environmental Exposure to Radionuclides : CD Supplement, EPA-402-C-99-001 -
Rev. 1, U.S. Environmental Protection Agency, Washington, D.C.
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SUTRR T R SERF T EEET T by

% B

AR S e 2 Y RMG R E R ERE (FFT S L)

LA =1 # 1-2 # 2-T T-12 f | 12-1T# >17 #
[-131 | 3.70E-03 | 3.60E-03 | 2. I0E-03 | 1. 00E-03 | 6.80E-04 | 4. 30E-04
[-133 | 9.60E-04 | 8.60E-04 | 4. 60E-04 | 2. 00E-04 | 1. 30E-04 | 8. 20E-05

bbbk ird o 2 P R e ERHEHE (FFT S L)

A | <1 A | 12 & | 2T B | T-12 & | 12-17T& | >17 g
[-131 | 3.30E-03 | 3.20E-03 | 1.90E-03 | 9.50E-04 | 6.20E-04 | 3.90E-04
[-133 | 8.90E-04 | 8.00E-04 | 4.20E-04 | 1.90E-04 | 1.20E-04 | 7.60E-05

o

~ % 4 p 2002 ICRP Database of Dose Coefficients: Workers and Members

of the Public %@ Ver 2.0.1(r2 ™ fj# : ICRP Database *@) » 123t
HXEGFHEHE GfcdciEdh s F 24
F ot &4k FR) 4B ICRP Database at? #tf 2 & & Gk o
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