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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 2007 (see table 1) were 46,236 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, yam, taro, stem (water rice,
water bamboo shoots), poultry, marine food-fish, alga), sediment (soil, sand of
shoreline) and the local product. The annual environmental monitoring plan (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 were 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 1.29E-03 mSv, which was far below regulation limits.

Although few of radioactive material released to the air, ocean environment
surrounding the Chin-Shan nuclear power plants were detected, the contributed
amount relative to background were still too trivial to impact environment. So far the
release amounts for the radiological effluent in 2007 could be tolerable.

Table 1 Amounts of analysis in 2007

Medium or Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 179
HPIC 43,798
Airborne 1,743
Fallout dust 12
Waterborne 328
Organisms 58
Marine(fish) 24
Indicator 14
Sediment 80
Total Amount 46,236
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Table 2

CHIN-SHAN ENVIRONMENT RADIOLOGICAL SURVEILLANCE
PROGRAM SUMMARY IN 2007

Monitoring Period : Jan 1, 2007 ~ Dec 31, 2007
Medium or Environmental
Pathway monitoring Environmental monitoring results Strategy
sampled Items
L.TLD 1.With thermoluminescence dosimeter (TLD), the
gamma dose rates around NPP-I were between
Direct Radiation 3.05E-01~7.87E-0lmSvly. —
2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates around NPP-I were between
5.44E-02~1.05E-01 uSv/h.
1.GB 1.Gross beta activity was between <MDA ~
2.07E+00mBg/m’, and less than 90mBg/m’ .
Airborne 2.y Spec. 2.Wi‘gh gamma spectrometry system, no artificial B
radionuclide was found.
3.1-131 3.Activities for I-131 were below the minimum
detectable amount (MDA).
With gamma spectrometry system, no artificial
Fallout dust ¥ Spec. radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Sea water detectable amount (MDA). B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 l.Activities for trittum were below the minimum
Drinking water detectable amount (MDA). B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1. Activities for tritum were below the minimum
detectable amount (MDA).
Pond water 2.y Spec. 2.With gamma spectrorrzetry system, no artificial N
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
River water detectable amount (MDA). B
2.y Spec. 2.With gamma  spectrometry, no artificial
radionuclide was found.
1.H-3 1.Activities for tritum were below the minimum
detectable amount (MDA).
Ground water 2.y Spec. 2.With gamma spectrometry system, no artificial o
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 l.Activities for trittum were below the minimum
o . detectable amount (MDA).
Quantitative rain 2.y Spec. 2.With gamma spectrometry  system, no artificial o

radionuclide was found.
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Medium or Environmental
Pathway monitoring Environmental monitoring results Strategy
sampled Items
1.Grain(rice) 1. Sr ~ySpec 1.Activity concentrations for Sr-89 & Sr-90 in grain

(rice) were below the minimum detectable
amount (MDA). For Cs-137 were between
<MDA~3.19E-01 Bg/kg - wet, and far lower than
investigation level(74 Bg/kg - wet).

2.Vegetable 2.1-131 ~ y Spec. | 2.Activity concentrations for I-131 were below the
minimum detection limit (MDA). With gamma
spectrometry, no artificial radionuclide was
found.
3.Tea 3.Sr ~ v Spec. 3.Activities for Sr-90 were between <MDA ~
(farm products) 4.13E-01 Bqg/kg - wet. For Cs-137 were between
<MDA ~1.42E-01 Bqg/kg - wet, and far lower
than investigation level(74 Bg/kg - wet).
4 Fruit 4.y Spec. 4. With gamma spectrometry system, no artificial N
radionuclide was found.
5.Sweat 5.y Spec. 5.With gamma spectrometry system, no artificial
potato(Yam) radionuclide was found.
6.Taro 6. v Spec. 6.With gamma spectrometry system, tiny Cs-137
activity about 1.40E-01 Bqg/kg - wet was found,
and far lower than investigation level (74
Bg/kg - wet).
7.Stem 7.v Spec. 7.With gamma spectrometry system, no artificial
(Water Rice, Water radionuclide was found.
bamboo shoots)
8.Poultry 8. v Spec. 8.With gamma spectrometry system, no artificial
(farm products ) radionuclide was found.
1.Seaweed 1.I-131 ~ y Spec. | 1.Activity concentrations for I-131 were below the
minimum detectable amount (MDA). With
gamma spectrometry system, no artificial
radionuclide was found.
2.Marine(fish)  |2.y Spec. 2.The fish with gamma spectrometry system, tiny -
Cs-137 were found, with activity concentrations
between 1.65E-01~2.33E-01 Bg/kg - wet, and far
lower than investigation level (74 Bg/kg - wet).
1.Taiwan acacia  |l1.y Spec. 1.With gamma spectrometry, no artificial radionuclide
was found.
2.Marine alga 2.1-131 ~ y Spec. | 2.Activity concentrations for I-131 were below the
(Indicator plant) minimum detectable amount (MDA). With N
gamma spectrometry system, no artificial
radionuclide was found.
1.Soil 1.y Spec. 1. With gamma spectrometry system, Cs-137 was found,
with maximal activity between 249E+00 ~
8.97E+00Bg/kg - dry, and far lower than investigation
level(740 Bg/kg - dry).
2.Shore sand 2.y Spec. 2.With gamma spectrometry system, tiny Cs-137 was —
found with activity 1.83E+00Bg/kg - dry, and far lower
than investigation level(20 Bg/kg - dry).
3.Sediment 3.y Spec. 3.With gamma spectrometry system, no artificial

radionuclide was found.
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(2.20 to T400) Bg/kg(Mn-54)
(4. 10 to T400) Bq/kg(Fe-59)
(2.00 to 7400) Bq/kg(Co-58)
(2.30 to 7400) Ba/kg(Co-GO)
(5.80 to T400) Bg/kg(Zn-65)
(4.00 to 7400) Bq/ke(Zr-95)
(2.30 to 7400) Bq/kg(Nb-95)
(2.30 to 400) Bq/kg(1-131)
(2.60 to 7400) Bq/kg(Cs-134)
(2.20 to 400) Bq/ke(Cs-137)
(7.60 to 400) Bg/kg(Ba-140)
(2.60 to 400) Bq/kg(La-140)

RETFAN: BER,RER,
1004 4 90 447

H ITZ M H T
(345 - RL-E0-9)

(2. 70 to 3700) Bg/kg
MEHEFA: BER RER

P 13.08
LR

HIE 416 H

Pric - B 96 & TR E RIE R AL PR R
R € 5 F % 0970004823 B2 + &
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& ik c LO0GE-080117

1001 Ao Iy A
CRIEA I 2
A% 4% 5 . RL-FEO-11

m TANNY De el Ed4%
{3.0 to 74000 Bo/ke(Mn-54)

(6.0 to 7400) Bq/kg(Fe-59)
(3.0 to 7400) Bg/kg(Co-58)
(3.0 to 7400) Bq/kg(Co-60)
(7.0 to 7400) Bq/kg(Zn-65)
(6.0 to T400) Bq/kg(Zr-95)
(6.0 to 7400) Bq/kg(Nb-95)
(3.0 to T400) Bg/kg(1-131)
(3.0 to 7400) Bq/kg(Cs-134)
(3.0 to 7400) Bg/ke(Cs-137)
(10.0 to 7400) Bq/kg(Ba-140)
(10.0 to 7400) Ba/kg(La-140)

EREA: TH BRE

1001 o My 4G 4 A
BiTZ M H

LA 85 RL-FEO-11

(3.0 to 7400) Bq/kg(Mn-54)
(6.0 to 7400) Bg/kg(Fe-59)
(3.0 to 7400) Bg/kg(Co-58)
(3.0 to 7400) Bg/keg(Co-60)
(7.0 to T400) Bq/kg(Zn-65)
(6.0 to 7400) Bq/kg(Zr-95)
(6.0 to 7400) Bq/kg(Nb-95)
(3.0 to 7400) Ba/ke(l1-131)
(3.0 to 7400) Bg/ke(Cs-134)
(3.0 to T400) Bg/ke(Cs-137)
(10.0 to 7400) Bg/kg(Ba-140)
(10.0 to 7400) Bg/ke(La-140)

wEwFA: TH BEE

1004 #2290 47

I 316

Pric - B 96 & TR E RIE R AL PR R
R € 5 F % 0970004823 B2 + &
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CROES Fb S
L4 RL-FEO-14, RL-FEO-15
(10 to 3700) Ba/kg

mERTA: TH R

W 1308 58T Rh ]

ik

1001 oo 8 o1 A
ATz M H ik

3 1% 4% 3% - RL-FEO-11

(0.10 to 7400) Bq/L(1-131)
(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) Bq/L(Co-60)
(0.9 to 7400) Bq/L(Zn-65)
(0.7 to T400) Bq/L(Zr-95)
(0.7 to 7T400) Bq/L(Nb-95)
(0.4 to T400) Bq/L(Cs-134)
(0.4 to 7400) Bq/L{Cs-137)
(0.4 to T400) Bq/L(Ba-140)
(0.4 to 7400) Bq/L{La-140)

MERTA: TH B8

1001 Ao B 0 A
AiTZ M H i

A #a ¥ - RL-FEO-11

(0.10 to 7400) Bg/L(I-131)
(0.4 to T400) Bgq/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 T400) Bq/L(Zr-95)
(0.7 to 7400) Bq/L(Nb-95)

A AT 1610
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(0.4 to T400) Ba/L(Cs-134)
(0.4 to T400) Bq/L(Cs-137)
(0.4 to 7400) Bg/L(Ba-140)

(0.4 to 7400) Ba/L(La-140)

mEREA: TH BRE

1001 o Y 1 A o
ERSE b
(A8 % RL-EO-11(1-131), RL-E0-14)
(0.10 to 400) Bg/L(I-131)
(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)
(0.20 to 400) Bq/L(Zr-95)
(0.20 to 400) Bq/L(Nb-95)
(0.15 to 400) Bg/L(Cs-134)
(0.15 to 400) Bg/L(Cs-137)
(0.40 to 400) Bg/L(Ba-140)
(0.20 to 400) Bg/L{La-140)

WEREFA: BRER RER

1002 A% A8 5
BIT= M F ik

34 8% RL-FEO-17, RL-FEO-15
(10 to 110000) Bg/L

MEZTN: TH e

1002 i A A
RV

¥ 4% :RL-FEO-17, RL-FEO-15
(10 to 110000) Bq/L
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MExEA: TH BRE

i A% A A
ERIEdE R E
( % {465 RL-ED-10, RL-E0-16)

(6.0 to 11000} Bg/L

WMERFA: RER RAR

1003 i Qb o i
CRIEA I S

X 14+ 4& 5% :RL-FE0-8, RL-FEO-12
(0.1 to 1000) Bq/L

WMETEFA: T6H BRE

1003 £ 8 4 5 47
ATz il ik

X 4% :RL-FEO-8, RL-FEO-12
(0.1 to 1000) Bg/L

wmEREA: TH USE

1003 8B

B ir= i

( 3 4& 3% : RL-E0-08, RL-E0-15)
(0.05 to 10) Bg/L

HERRA: BELR RAR

1004 2 90 44
ERIES b

X ¥ #& % :RL-FEO-14, RL-FED-15
(0.1 to 3700) Bqg/L
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WMERTA: TH BRE

BiTZ AN
(SUPH4& 5 :RL-E0-9)
(0.03 to 3700) Bg/L

mEFRFA: BER RER

P o13.08 LS R ]

E e

1001 o B 5 4 o A

CRIEA €8

( 3¢+ 4& 38 :RL-E0-14)

(0.25 to 400) Bg/kg(Mn-54)
(0.35 to 400) Bg/kg(Fe-59)
(0.25 to 400) Bq/kg(Co-58)
(0.25 to 400) Bq/kg(Co-60)
(0.40 to 400) Ba/kg(Zn-65)
(0.40 to 400) Bg/ke{Zr-95)
(0.40 to 400) Bg/ke(Nb-95)
(0.25 to 400) Bq/kg(Cs-134)
(0.25 to 400) Bg/kg(Cs-13T)
(0.45 to 400) Bq/kg(Ba-140)
(0.45 to 400) Bg/kg(La-140)

RERTA: BER RER

P o13.08  sapinik

L%

1001 oSk
R IEE

A4 a5 RL-FEO-11

(0.1 to 7400) Bg/L(1-131)
(0.4 to 7400) Bq/L(Mn-54)
(0.7 to 7400) Bq/L(Fe-59)
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to T400) Bg/L(Co-58)
to T400) Ba/L(Co-B0)
to 7400) Bq/L(Zn-65)
to T400) Bqg/L(Zr-95)
to T400) Bg/L{Nb-95)
to T400) Bg/L(Cs-134)
to 7400) Ba/L(Cs-137)
to 7400) Bq/L(Ba-140)
to T400) Bg/L(La-140)

o= =

W T T e T e N e e N
T e L
= i i R = - -

MERFA: T# BRE

1001 o 0 4 A
HiTZ M F &

L AE S - RL-FEO-11

(0.1 to T400) Bq/L(1-131)
(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 T400) Bq/L{Co-60)
(0.9 to T400) Bq/L{Zn-65)
(0.7 to T400) Bq/L(Zr-95)
(0.7 to T400) Bg/L({Nb-95)
(0.4 to 7400) Bg/L({Cs-134)
(0.4 to 7400) Bq/L(Cs-137T)
(1.0 to 7400) Bq/L(Ba-140)
(1.0 to T400) Bq/L(La-140)

WMERTA: TH 528

1001 o By 45 48 57 At

A ITZ MR A

(U463 RL-E0-14)
(0.06 to 400) Bq/L(I-131)
(0.20 to 400) Bg/L{Mn-54)
(0.40 to 400) Bq/L(Fe-59)
(0.20 to 400) Bg/L(Co-58)
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(0.20 to 400) Ba/L(Co-60)
(0.40 to 400) Bq/L(Zn-65)
(0.30 to 400) Bq/L(Zr-95)

(0.20 to 400} Bg/L{NL-95)

(0.20 to 400) Bg/L{Cs-134)
(0.20 to 400) Bg/L{Cs-13T)
(0. 60 to 400) Bq/L(Ba-140)
(0.20 to 400) Bg/L(La-140)

MERTA: BAEE REAR

1004 5290 747
CRIESE & S

A4 :RL-FEO-14, RL-FE0-15
(10 to 3700) Ba/L

MEZRFA: TH DR

1004 42 90 5y
BiTZ M5

(30 4% 4% 3% :RL-E0-9)
(0.02 to 3700) Bg/L

METFA: BER RER

W 13.08 iR

TR A

1001 o 15 A 4

HiTZ Mk F &

3O & 3 RL-FEO-11

(0.5 to 3700) mBq/m 3(I-131)
(0.4 to 7400) mBg/m” 3(Mn-54)
(0.7 to 7400) mBg/m” 3(Fe-53)
(0.4 to 7400) mBg/m 3(Co-58)
(0.4 to T400) mBq/m 3(Co-60)
(0.9 to T400) mBq/m 3(Zn-65)

WOF 16 H
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to 7400) mBa/m” 3(Zr-95)
to 7400) mBg/m" 3(Nb-95)
to T400) mBg/m 3(Cs-134)
4 to T400) mBg/m 3(Cs-137)
0 to T400) mBq/m 3(Ba-140)
0 to 7T400) mBq/m 3(La-140)

METEA: TH BRE

1003 ELRER L

Bir= bk

= 4% RL-FEO-1, RL-FEO-8, RL-FEO-12
(1.0 to 3700) mBg/m 3

#HEwF A T#E BRI

1004 2 90 s#

ITZ A ik
243 :RL-FEO-14, RL-FEO-15
(1.0 to 3700) mBg/m 3

WmEREA: T SR

W o13.08 iR

¥ E R

1001 ot 46 5047

B T2 Mk A

(X #4465 :RL-E0-14)

(0.10 to 740) mBq/m 3C1-131)
(0,05 to 740) mBq/m”3(Hn-54)
(0.10 to 740) mBq/m"3(Fe-59)
(0.05 to 740) mBq/m"3(Co-58) |

(0.05 to 740) mBq/m”3(Co-60)

(0.10 to 740) mBq/m"3(Zn-65) '

(0.10 to 740) mBq/m" 3(Zr-95)
(0.05 to 740) mBg/m” 3(Nb-95)

AT ST 7D FR S5 IO\ 3 16 5

Pric - B 96 & TR E RIE R AL PR R
R € 5 F % 0970004823 B2 + &
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to 740
to T40)
5 to T40)

dow FTAMYN
LL Tr4u )

mBg/m"3(Cs-134)
mBa/m 3(Cs-137)
"3(Ba-140)

e T R N
QL LA 14U )

MEERA: BRER RER

1003 i@ Heaidf

RIS e

( 38469 -RL-E0-8, RL-E0O-15)
(0.15 to 3700) mBqg/m"3

MEwAAN BER, REARK
1004 32 90 54

R BRI B

( 31+ 4 3 :RL-E0-9)

(0.01 to 3700) mBg/m 3

METAA: BER, RERK

P o13.08
Hith
1004
CRIESE R R

(L #H8%:RL-E0-9)
(0. 10 to 3700) Bg/kg

LR

2 90 o ¥

METEA: BER RER

W 1308
Bia g 5
1001 Ho Y& 4 8 - A
R e b

x4 s RL-FEO-11

IR

AT ST SR S T

iR &3 C LODGE-080117

BUNH H16H

Pt - B 96 # RBRHE RIE REL PE R

R € 5 F % 0970004823 B2 + &
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to 74000 Ba/kg(Mn-54)
to 7400) Bq/kg(Fe-59)
to T400) Ba/kg(Co-58)
to T400) Bq/keg(Co-60)
to T400) Ba/kg(Zn-65)
to 74000 Bg/ke(Zr-95)
to 7400) Ba/kg(Nb-95)
to T400) Ba/keg(Cs-134)
to 7400) Bg/ke(Cs-137)
to T7400) Bo/ke(Ba-140)
to 7400) Bg/ke(La-140)

. . v " T
[0 B = I =" I 1R 5 R

LD
s
.d
.0
.0

e HE A T, Rt

1001 oo B AE A

B A7 K A ik

A 4 3 :RL-FEO-11

(0.3 to 7400) Bq/Kg(Mn-54)

(0.5 to 7400) Ba/kg(Fe-59)

(0.3 to 7400) Bg/kg(Co-58)

(0.3 to 7400) Ba/kg(Co-60)

(0.5 to 7400) Ba/kg(Zn-65)

(0.5 to 7400) Ba/kg(Zr-95)

(0.5 to 7400) Bg/kg(Nb-95)

(0.5 to 7400) Ba/kg(Cs-134)
(0.3 to T400) By kg(Cs-13T)
(1.0 to 7400) Bg/kg(Ba-140)
(1.0 to 7400) Bag/ke(La-140)

MERFA: TH BRS

1004 £5.90 547

BT R F ik

X 45 RL-FEO-14, RL-FEO-15
(1.0 to 3700) Ba/kg

wEREFA: TH BRE

A< BT DR IO S HI2H 16 H
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Fo13.09 HHFN

ik

1006 A48 89790 4 o ¥
P el Y B S

H W] AT

XA

RL-CO-25. RL-C0-52

(AMDA to 370000) Ba/L

MERFA: SEm, Hika, i

1006 ALA42 B9/90 M 8 A
BiTZ MRk

X fEHEE

RL-CO-25. RL-CO-52

(AMDA to 370000} Bg/L

MEFFA: Bdw Wiva, ki

[on7 AL 448 55/00 4 4
B ir s ik

> # #3 RL-C0-37, RL-CO-52
(AMDA to 370000) Ba/L

HEREA: HEa Wikd, ks
1007 AL G4 D5/59 B A oy A7

A AT MK ik

XA 463 :RL-CO-37, RL-CO-52
(AMDA to 370000) Bqg/L

MERFA: Ada, MG, ki

P 13.09 il
AL B
1005 o % 7 B LA e S HH A

AL SELET i SRUA L  DR P BILBH JI6H

Pric - B 96 & TR E RIE R AL PR R
R € 5 F % 0970004823 B2 + &
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i &2 : LO0GB-080117

8 ir= Mk
(304 5% 52 - RL-CO-09)
to 3. TE+4) Bg/L (Co-60)

try 2 TELAY BalSl (Ce-1241
LR

e TLTTRES LAY La W LRty

to 3. TE+4) Bq/L (Cs-137)
to 3. TE+4) Ba/L (Mn-54)

HEREA: e WG, Kl

Wo13.09  sRafRi

LA e B A

1005 P 4m 3% A L 4 Ao B 40 48 4 3
RIEE

( 3¢ 44 3 3% : RL-C0-09)

(5.6E-1 to 3.7TE+4) Bg/FA (Co-60)
(5.9E-1 to 3.TE+4) Bq/EA (Cs-134)
(7.0E-1 to 3.TE+4) Bg/EA (Cs-13T)
(5.6E-1 to 3.TE+4) Ba/EA (Mn-54)

HEFAA: Stw WihG, i

W 17.01 MO ERS
A48 6 A W ot

1009 EsFasm BEAT
ERES et ¥
(4G5 RL-DN-T)

(0.1 to 5) Gy

WwERIT A B Rt
1010 EqFaa AT
ERIER b€

( SUfH 463 :RL-DM-T)

(0.1 to 5) Gy

MEREFA: ARG HEo

4 E16H
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1011 &M AR, AR AT
BT AT
{30440 RL-DM-T)

i a9 N e
WAL o I

HERF A B o

1012 WA PR, BREAT
ERy k-
(SCPF4& 3%  RL-DM-T)

(0.3 to 100) mSv

5 A E A AHEE
1013 Iy an, B i
ERIE ko

(3 4 55 RL-DM-T)

(1.5 to 100) mSv

WA A R, ke

1014 EnpmiNe HEmEATRS
ERIES FE: 38

(3458 RL-DH-T)

(0.5 to 50) mSv

mEEEF A A ko

015 BHBiHa ATl Ts
CRIER ey

(A4 RL-IN-T)

(2.0 to 50) mSv

AR E A AR R

7 ST T AT S B R S HISH-£16H
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