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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 during the 3rd quarter of 2016 (see table 1) were 16,081
samples. The long term environmental radiological monitoring programs were based
on the plant site characteristics. The monitoring scope for Chin-Shan nuclear power
plant includes Taipei and Keelung area. The local meteorology, hydrology,
demography, agricultural products, lifestyle and the land-use were taken into account
to conduct 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, poultry,
marine food-fish, alga), sediment (soil, sand of shoreline, bottom sediment of
discharge point) and the local products.The environmental monitoring report shall be
submitted to AEC ROC. Then, The Radiation Monitoring Center of AEC ROC
conducted an independent and collateral monitoring program around all nuclear
power plants to ensure the safety of plant radiation.

Results

The results of environmental radiological monitoring (see table 2) reveal
that the maximum quarterly radiation dose of member of public around
Chin-Shan nuclear power plant is less than 1.00E-03mSv. (Design objective and
limiting : 5.00E-01mSv/y/site)

Although trivial of radioactive materials released to the air, ocean environment
surrounding Chin-Shan nuclear power plants were detected. It’s insignificant that the
impact of environment dues to the operation of Chin-Shan nuclear power plant during
the 3rd quarter of 2016.

Table 1 Amounts of analysis during the 3rd quarter of 2016

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 45
HPIC 15,456
Airborne 432
Fallout dust 6
Waterborne 82
Organisms 20
Marine 5
Indicator 3
Sediment 32
Total Amount 16,081
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Table 2

Chin-Shan Nuclear Power Plant Environment Radiological

Surveillance Program Summary during the 3rd quarter of 2016

Monitoring Period : Jul 1, 2016~Sep 30, 2016

Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Direct radiation

1TLD

1.With thermoluminescence dosimeter (TLD), the
gamma dose rates were between 3.81E-01 ~
6.47E-01mSvly.

2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates were between 5.66E-02 ~
9.56E-02 uSv/h.
1.GB 1.Gross beta activities were between 8.85E-02~
1.04E+00 mBg/m®, and less than investigation
level (90mBg/m®).
Airborne 2.y Spec. 2.With gamma spectrometry system, no artificial —
radionuclide was found.
3.1-131 3.Activities for 1-131 were below the minimum
detectable amount (MDA).
1.y Spec. 1.With gamma spectrometry system, no artificial
Fallout dust N radionuclide was found. B
2.total y activity | 2.The total gamma activities were between <MDA
~2.50E-01 Bg/m? - d.
1.H-3 1.Activities for tritium were below the minimum
Sea water de_tectable amount (MDA). - -
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Drinking water de_tectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Pond water de_tectable amount (MDA). o B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
River water de_tectable amount (MDA). o B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Ground water def(ectable amount (MDA). o B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Constant period detectable amount (MDA).
rain 2.y Spec. 2.With gamma spectrometry system, no artificial a

radionuclide was found.
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Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Constant volume

1.H-3

1.Activities for tritium were below the minimum
detectable amount (MDA).

rain 2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
Grass v Spec. Wlt'h gamma spectrometry system, no artificial B
radionuclide was found.
Activities for Cs-137 were between <MDA ~
Grain(Rice) v Spec. 1.68E-01 Bqg/kg - fresh, and far lower than —
investigation level(74 Bqg/kg - fresh).
Activities for Cs-137 were between <MDA ~
Vegetable Ik fresh d far | h
(Farm products) v Spec. _2.96E?01_ Bg/kg - fresh, and far lower than —
investigation level(74 Bqg/kg - fresh).
Fruit Spec With gamma spectrometry system, no artificial
(Farm products) TSP radionuclide was found. -
Sweet Activities for Cs-137 were between <MDA ~
otato(Yam) v Spec. 2.82E-01 Bg/kg - fresh, and far lower than —
P investigation level(74 Bqg/kg - fresh).
Taro v Spec. Wlt_h gamma spectrometry system, no artificial B
radionuclide was found.
Poultry Spec With gamma spectrometry system, no artificial
(Farm products) ¥ Spec. radionuclide was found. a
Marine Activities for Cs-137 were between <MDA ~
roducts(Fish) Y Spec. 1.66E-01 Bqg/kg - fresh, and far lower than —
P investigation level(74 Bg/kg - fresh).
Taiwan acacia With gamma spectrometry system, no artificial
(Terrestrial ¥ Spec. radionuclide was found o
indicator) '

1.y Spec. 1.Activities for Cs-137 were between <MDA ~
1.33E+01 Bg/kg - dry, and far lower than
investigation level (740 Bg/kg - dry).

Soil 2.0 Spec 2.Activities for Pu-238 were below the minimum —
detectable amount (MDA), and the total activities
for Pu-239 and Pu-240 were between 8.91E-02~
2.10E-01 Bg/kg - dry.
Shore sand v Spec. Wlt_h gamma spectrometry system, no artificial -
radionuclide was found.
Sediment v Spec. With gamma spectrometry system, no artificial -

radionuclide was found.
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Proficiency Test IAEA-TEL-2015-03 Evaluation Report

Created on 2016-01-04

Evaluation Tables for Labcode 173.

Evaluation Result Table for Sample 1

Zample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel Bias | Robust 3D | Z-Score | U-Test | Accuracy | P Precision | Final Score
1 Cs-134 30 0.9 15 % 30.58 1.82 183 % 1.8 0.32 0.27 A 6.56 A A
1 Cs-137 30.1 0.9 15 % 31.85 2.22 5.81 % 1 1.75 073 A 7.58 A A
1 Sr-00 206 0.8 15 % 28.77 2.68 -0.56 % 3 -0.04 -1.01 A 10.37 A A
Evaluation Result Table for Sample 2
Sample Code | Analyte | Target Value | Tanget Unc. | MARB Rep. Value | Rep. Unc | Rel. Bias | Robust S0 | Z-Score | U-Test | Accuracy | P Precision | Final Score
2 Na-22 B5.1 1.5 15 % 80.08 2.08 -TT1 % 4.5 -1.12 50 A 547 A A
2 Zn-85 177.3 57 15 % 1728.20 6.63 0.56 % g 0.11 D.11 A 4082 A A
Evaluation Result Table for Sample 4
Zample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel Bias | Robust 3D | Z-Score | U-Test | Accuracy | P Precision | Final Score
4 Cs-134 12 0.4 15 % 12.50 1.74 417 % 1.2 D.42 0.28 A 14.31 A A
4 Cs-137 388 0.9 15 % 38.15 2.21 -1.17 % 2.5 -0.18 -0.18 A 6.24 A A
Evaluation Result Table for Sample 5
Sample Analyte Target Value | Targst Unc. | MARE | Rep. Value | Rep. Unc | Rel Bias | Robust 30 | Z-Score | U-Test | Accuracy | P Pregision | Final Score
Code
5 C=-137 715 30 15 % 641.88 24.33 -10.23 % 7 -1.88 -1.88 A 565 A A
L] Pu-230+240 27 0.4 25 % 2.60 0.26 -3.70 % 0.3 -0.32 021 A 17.87 A A
5 Sr-80 38.2 27 20 % 31.81 3.13 -11.85 % 449 -0.88 -1.04 A 12.32 A A

A : “Accepted” When both accuracy and precision achieved accepted states.
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0 38 [ 10| 1100 | * * * * *
454 0.08 | 04| 40 |0.05| 06 0.13/0.3|110(0.24/ 0.5 0.09/ 0.4 1.08] 3 | 10
4559 0.16 | 07| 15 |0.15] 12 0.31/0.5| 40 |0.48/ 0.9 0.19/0.7 2.29] 6
458 0.08 | 04| 40 |0.06| 06 0.13{ 0.3 110|0.23| 0.5 0.09/0.4 116/ 3 | 10
4760 0.08| 04| 10 |0.05| 06 0.13/ 0.3 | 40 |0.23] 0.5 0.09/0.4 1.01] 3 | 110
#-65 0.22 09| 10 |0.14| 15 0.36/0.5| 74 |0.54| 1.0 0.22/ 0.9 2.86| 7
4489 0.07 ] 01 0.71| 10 0.27{ 1.0 0.20/ 1.0 * *
4590 0.02 | 01 0.37( 10 0.13{ 1.0 0.12/ 1.0 * 110 * 110
495 01507 15 |0.13| 10 0.24/ 0.5 0.40/ 0.9 0.16/ 0.7 2.05 6
495 0.09| 07| 15 |0.08| 10 0.13/ 0.5 0.24/ 0.9 0.09| 0.7 1.43| 6
#-131 |010|01| 1 |0.38/05| 30| * 0.26/0.4| 4 |0.02/0.1|0.4|2.65 3
45134 1010/ 04| 2 (0.05/06|370|0.13/0.3| 8 |0.23/0.5| 37 |0.08/0.4| 3 |1.25] 3 | 74(20)
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b * - = >
<1#& | 12& | 27& | 7124 | 1207 A& | S17A | =1/ | 124& | 274k | TA24& | 1217 & | >17 &
H-3 | 6.4E-08 | 4.8E-08 | 3.1E-08 | 2.3E-08 | 1.8E-08 | 1.8E-08 | S1.2E-06 | S1.0E-06 | S6.3E-07 | S3.8E-07 | S2.8E-07 | S2.6E-07
C-14 | 14E-06 | 1.6E-06 | 9.9E-07 | 8.0E-07 | 5.7E-07 | 5.8E-07 | S1.OE-05 | S1.7E-05 | S1.1E-05 | S7.4E-06 | S6.4E-06 | S5.8E-06
Cr51 | 3.5E-07 | 2.3E-07 | 1.2E-07 | 7.8E-08 | 4.8E-08 | 3.8E-08 | S2.6E-07 | S2.1E-07 | S1.OE-07 | S6.6E-08 | S4.5E-08 | S3.7E-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 | 3.1E-06 | 1.8E-06 | S1.7E-05 | S1.3E-05 | S8.1E-06 | S5.8E-06 | S5.1E-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 | SA.5E-06 | S3.1E-06 | S2.6E-06 | S2.1E-06
Co-60 | 5.4E-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 | 45E-06 | 3.9E-06 | F1.5E-05 | F1.0E-05 | F5.7E-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-00 | 23E-04 | 7.3E-05 | 47E-05 | 6.0E-05 | 8.0E-05 | 2.8E-05 | SA.2E-04 | S4.0E-04 | S2.7E-04 | S1.8E-04 | S1.6E-04 | S1.6E-04
7r-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-05 | 4.6E-06 | 3.2E-06 | 1.8E-06 | 1.1E-06 | 7.4E-07 | 5.8E-07 | S7.7E-06 | S5.9E-06 | S3.6E-06 | S2.5E-06 | S2.2E-06 | S1.8E-06
RU-106 | 8.4E-05 | 49E-05 | 25E-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 | 24E-05 | 1.4E-05 | 7.8E-06 | 5.2E-06 | 3.4E-06 | 2.8E-06 | SA.6E-05 | S4.1E-05 | S2.6E-05 | S1.8E-05 | S15E-05 | S1.2E-05
1-129 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 | F6.7E-05 | F4.6E-05 | F3.6E-05
1131 | 1.8E-04 | 1.8E-04 | 1.0E-04 | 5.2E-05 | 34E-05 | 2.2E-05 | F7.2E-05 | F7.2E-05 | F3.7E-05 | F1.9E-05 | F1.1E-05 | F7.4E-06
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2012 RSP A r B B4 2 6 R s £ el TR ()
Hix:%d2 b %
- i v » 58 IN
<1%& | 12/ | 27K/ | 72K | 1207 & | S17A | =1k | 12K& | 27A | 72Kk | 1217 & | 17 &

1-133 49E-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-06 | 2.6E-06 | S2.9E-05 | S2.2E-05 | S1.2E-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 | F3.6E-04 | F2.7E-04 | F1.4E-04 | F7.8E-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 | 45E-04 | 3.5E-04 | 29E-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 | 85E-05 | 7.1E-05 | 7.0E-05 | 4.7E-05 | S3.0E-02 | S2.6E-02 | S1.7E-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 | S8.7E-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 | 25E-04 | F2.1E-01 | F2.0E-01 | F1.5E-01 | F1.2E-01 | F1.1E-01 | F1.2E-01

L ALFHBp 948 127 30 P Akt + it B € €45 F % 0940041080 5L 4 12 I 2 P5aig st & 24 o3 » 2 B E ik BB AL S o
FHET I E 2 PR c B R - AR TN e s B o BV R T EEZ -

%28 F 0294 F

¥ Pra TR 105 £ % 3 F IR I ST RIS
R § ¢ 453 % 1050016833 5L% & i &




2013 ¥ 4G B LS E PR - 2 U F R G oo B T

Efi(%ﬁ’?# ':I_%/‘}Q/EEL,"J‘B?})

b il 7 kg ik

(mSv-m%/Bq-h)
.51 1.07 E-10
4254 2.85 E-09
458 3.33 E-09
559 3.96 E-09
460 8.28 E-09
65 1.95 E-09
05 2,53 E-09
4205 2.62 E-09
131 1.31 E-09
£ 134 5.33 E-09
£ 137 *° 2.08 E-09
125 1.47 E-09
4 140 6.84 E-10
140 7.78 E-09
4 -141 2.49 E-10
47144 6.62 E-11

1AL TP F WE g Sk 5148 2 (U.S. Environmental Protection Agency,
Washington, D.C., Federal Guidance Report 13: Cancer Risk Coefficient for Environmental
Exposure to Radionuclides, 2002) -

7221 45(Cs)-137 2 RE 7k 5 »uB| B Thdcr) £ FB NG 541 S dp 5147 2 ¢ 43 (Cs) -137 &1 42
(Ba)-137m #p4e @ {7 o
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214 ScbfRaleR 2R 2 T RRE R E AR H S B

g Ed 2 TR T I PRERE SE(ET S L)

bk =14 1-2 & 2-7 # 7-12 # 12-17 >17 #

1-131 3.70E-03 | 3.60E-03 | 2.10E-03 | 1.00E-03 | 6.80E-04 | 4.30E-04

1-133 | 9.60E-04 | 8.60E-04 | 4.60E-04 | 2.00E-04 | 1.30E-04| 8.20E-05
b e d o 2 Y R G E YR B E G(FF S L)
g | =1 K 1-2 & 2-7 # | 712 A& | 12-17A | >17 k&

1-131 3.30E-03 | 3.20E-03 | 1.90E-03 | 9.50E-04 | 6.20E-04 | 3.90E-04

1-133 8.90E-04 | 8.00E-04 | 4.20E-04 | 1.90E-04 | 1.20E-04 | 7.60E-05

PP A 4 3% p 2002 ICRP Database of Dose Coefficients: Workers and Members of
the Public & Ver 2.0.1(" ™ #§ 4 : ICRP Database &7 )’ T AT BT
d A Rex 2 a;;m;]l 9 EGHEHE ,«gtgwﬁ,ﬂ SANINE S ,,g_;,;LL
FEE H 1L £ 4255 P ] 4 B8 ICRP Database sk 7t ¢ ”errh*@ H & Gk o

¥30F > =294 F
¥ P B TAR105 E % 3 F R HE RIEL
Joie € € #5F % 1050016833 5L =i %



CEBE B

(D~ i A ZHE

> ¥

15 &< B4

Hi~: %7

A )%

Tt i i AL p &
oyl . . &3t
Py BRI # A | BR) | 3RO Ak | RRAY| A AR
Pt - R - - | - - | = = | - —
PR / / / / / / / /
WP w7 AT AETELEE SRR TR %% M3 1.00E-03% & & o
“/” z\'TFj‘IE] /P‘ ‘::I‘]p o
Qe 2 RFF AL R
AEZBHTRIB BTG % KA1.00E-03F 7 & » Admi
i -
216 2 R B AR R Hi=:3ad/%
N a el o )
b7] Bl A E | L 5% 45 b B A =
%4 Roi € 15 51 R
RN — 2.25E-01 |7 7 " * ’
EHES oo g A
%4 Roi € 15 51 R
A R B — 1.80E-01 | > " ° 7 '
N ‘Flﬁ% :‘M‘q&;\;‘}i}ﬁ
M 7 A AR ELEEAREIEL 2% K31.00E-03F F & o

(3)

| & 5

1 4B R

¥ i —
442 /)18 -

%317 >

Bl05E $3F % R+ B A > &

=947

HE 2 ARE R

B Pra 8 R R 105 & 5 3 % TR i 6T Rl 2
Rii ¢ €453 % 1050016833 3% & i &




210 TE P A (TEHF 105#7% 1p 3 105#9% 30p )

1~ SBRRFa 2 RCT B4R A Forrid 2 2 fp6bH 8 2 R 2 sk R
3 e ?,’29'\’» T IR - RUHSIT R RETRE i&zﬁff 3l
T% o )fﬁfﬁgp_/ﬂ‘L%_;F‘ij‘_})—%!ubgﬁl’ﬁfé?"/ s TRIE D F BB R
15 & 4$ﬁ‘g&ﬁ‘$%‘%ﬁﬁé#~jgaﬁﬂioﬁﬁg
TORIB A - R R 1TTHE o

2~ *% % iiﬁéﬁﬁ‘”‘?"mi 7§ % 16,0814 =% > %
A }%'ﬂx—,g BTITE 2 A R IZ%}@ﬂbg
o2 WA EHPAREER SR AEE B
*“’1" T2 R E P R RIS AR E XK

& /& - Fah) e

3-105& £3F it — BMEBIFHRITERE R4 > 3o 17 -

4~ 105# % 3F a0 — R E REgw| T 3k 4 H4e£ 18 o

5 A FHBEFHRAITFELAIFF 5100% -

AR SR R A 5 % 5
rsp IR B §§ 5T E R

A dEFEFGEE R
%+ 4 2 12 2 (5.00E-01

b

_L

‘:F‘-E_L.l 1

¥32F > x94F
¥ P B TAR105 E % 3 F R HE RIEL
Joie € € #5F % 1050016833 5L =i %



%17 105# % 3F %t -

T E PRI B TR R g 2

75 P VEHAE |FEAFE | AR K o
B kA 3 45 45 0
ol e 15,456 15,456 0 |FEARFIEERGS 5 100% -
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PR KA 2 2 0
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bi PERAFE |FERFE (LR BNl
F A 4o B oA 3 3 0
B A P (G ) B a 5 5 0
0 (S dp R ) 4 B A id 3 3 0
d e B oA 15 15 0
AR 4 B i 2k 11 11 0
R e B i 4 4 0
mAEP 2 E(a) 2 2 0
_ AEHBFERAITITERRFF
B3 16,081 16,081 0 |% 100% -
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