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ABSTRACT

The Radiation Monitoring Center (RMC) conducts routine environmental monitoring near
the nuclear facilities in Taiwan. This report provides results from all routine monitoring
conducted during the first quarter of 2016. 2074 environmental samples in the form of
airborne particulates, water, grass and leaves as index plant , agricultural products, marine
products, sediment samples and direct radiation are taken from various sites near nuclear
facilities in Taiwan and analyzed to determine if any radiological effects due to the
facilities can be detected.

. The monitoring results of surroundings of three nuclear power plants’ analytic number of

samples is 1739.

(1).With gamma radiation monitoring network, the gamma dose rates around NPP-I were
between 0.047 and 0.210 uSv/h, those around NPP-I1 were between 0.046 and 0.131
uSv/h, and those around NPP-111 were between 0.045 and 0.073 uSv/h respectively.
Higher varied data of Moalin monitoring station were due to unstable meteorological
conditions. All the data are within the variation of environmental background radiation.

(2).Direct radiation:

With thermoluminescent dosimeter (TLD), the gamma dose rates around NPP-1 were
between 0.045 and 0.069 uSv/h, those around NPP-Il were between 0.035 and 0.076
uSv/h, and those around NPP-111 were between 0.044 and 0.064 uSv/h respectively. All
the data are within the variation of environmental background radiation.

(3).Airborne particulates:

Gross beta activities were between 0.05 and 1.53 mBg/m®. With gamma spectrometry,
no man-made radionuclides were found.

(4).Water Tray:

Gross beta activities were between 0.2 and 61 Bg/m”smonth. With gamma spectrometry,
no man-made radionuclides were found.

(5).Water (including drinking water, underground water, seawater, lake and river water):
Gross beta activities were below 188 mBg/ L. Tritium activity were below 29 Bg/L.
With gamma spectrometry, no man-made radionuclides were found in seawater.

(6).Grass and leaves as index plant (Hsianshih tree):

Gross beta activities were between 101 and 201 Bg/kgefresh. Tritium activity were
below MDA. With gamma spectrometry, no man-made radionuclides were found.

(7).Agricultural products:

With gamma spectrometry, no man-made radionuclides were found in vegetables, tea
leaves, cow and goat milk, etc. 1-131 was not found in milk.

(8).Marine products:

With gamma spectrometry, the activity of Cs-137 was below 0.2 Bg/kg ¢ fresh in sea
fishes.



(9).Sediment samples (including soil, beach sand and sea sediment):
With gamma spectrometry, the activity of Cs-137 was below 8.1 Bg/kg ¢ dry in soil. No
man-made radionuclides were found in beach sand.

(10).Based on the monitoring results of the surroundings of the three nuclear power plants,
the maximal personal dose of each location assessed was under safety regulatory dose
limit.

2. The monitoring results of the surroundings of research reactor’s analytic number of samples
is 188.

(1).With gamma radiation monitoring network, the gamma dose rates around INER were
between 0.048 and 0.077 uSv/h. All the data are within the variation of environmental
background radiation.

(2).Direct radiation:

With thermoluminescent dosimeter (TLD), the gamma dose rates around INER were
between 0.039 and 0.080 uSv/h, and those around NTHU were between 0.050 and
0.074 uSv/h respectively. All the data are within the variation of environmental
background radiation.

(3).Airborne particulates:

Gross beta activities were between 0.26 and 1.28 mBg/m?>. With gamma spectrometry,
no man-made radionuclides were found.

(4).Water (including drinking water, underground water, lake and river water):

Gross beta activities were between 29 and 384 mBq/ L. Tritium analyses were below
5.0 Bg/ L. With gamma spectrometry, no man-made radionuclides were found.

(5).Grass and Plants:

Gross beta activities were between 72 and 118 Bg/kg - fresh. With gamma spectrometry,
no man-made radionuclides were found.

(6).Agricultural products:

With gamma spectrometry, no man-made radionuclides were found in tea leaves, rice
and vegetables, etc.

(7).Sediment samples (including soil and sediment in the lakes of NTHU):

With gamma spectrometry, the activity of Cs-137 was below 1.3 Bg/kg « dry in soil. No
man-made radionuclides were found in river sand. The activity of Cs-137 was below 4.3
Ba/kg « dry in sediment from the Lotus and Kun-Ming Pond of NTHU.

(8).Based on the monitoring results of the surroundings of the National Tsing-Hua
University and Institute of Nuclear Energy Research, the maximal personal dose of each
location assessed was under safety regulatory dose limit.



3. The monitoring results of the surroundings of Lan-Yu’s analytic number of samples is 147.

(1).With gamma radiation monitoring network, the gamma dose rates around Lan-Yu were
between 0.039 and 0.078 uSv/h. All the data are within the variation of environmental
background radiation.

(2).Direct radiation:
With thermoluminescent dosimeter (TLD), the gamma dose rates at Lan-Yu storage site
were between 0.022 and 0.040 uSv/h, which are within the variation of environmental
background radiation.

(3).Water:
Both gross beta and tritium activities were below MDA in sea water, with gamma

spectrometry, no man-made radionuclides were found in seawater.

(4).Grass and Plants:
Gross beta activities were between 95 and 128 Bg/kg « fresh. With gamma spectrometry,

no man-made radionuclides were found.

(5).Agricultural products:
With gamma spectrometry, no man-made radionuclides were found in taros.

(6).Marine products:
With gamma spectrometry, the activity of Cs-137 was below 0.1 Bg/kg ¢ fresh in fish.

(7).Sediment samples (including soil and beach sand):
Gross beta activities were between 90 and 164 Bg/kg - dry in beach sand. With gamma

spectrometry, the activity of Cs-137 was below 3.4 Bg/kg ¢ dry in soil. No man-made
radionuclides were found in beach sand.

(8).Based on the monitoring results of the surroundings of Lan-Yu, the maximal personal
dose assessed was under safety regulatory dose limit.
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2.1.4 BmEHEH

Dose rate (g Sv/h)
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ARt auEa PR EF(FERA—E8EEZF—A)
Daily average dose rates around NPP1 in Taiwan (January, 2016)
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EEREALEauEa PEHREF(FERA—EBEZEF—A)
Daily average dose rates around NPP1 in Taiwan (February, 2016)
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—BREEXFAEAHEMNE FHFEFR(FERAB—EFXEZF=A)
Daily average dose rates around NPP1 in Taiwan (March, 2016)
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Dose rate (pSv/h)

Dose rate (pSv/h)

Dose rate (pSv/h)

1 /&® & (Precipi tation)
=@~ X 5&(Taperng) 0. 067

—#— £ (Chinshan) 0. 051
—a—274p(Yehliu) 0.059

b= & ¥ (Wanli) 0.074
—o— X3¥(Taping) 0.069

o EEEAEaAHERN8 PHBEFR(FERA-EFXEZF=A)
Daily average dose rates around NPP2 in Taiwan (March, 2016)

B 2.2 Mo BB R AL HEA 8 THEE RGeS

-35-

0.20 400
0.19 380
0.18 360
0.17 340
0.16 320 B¢
$ 0.15 300 o
44 0.14 280 _
& 0.13 260 =
s 0.12 240 —~
= 011 220 =
0.10 200 ¥
~  0.09 180 7©
B g.08 160
& 0.07 140
# 0.06 120
7 0.05 100
0.04 30
f 0.03 60
0.02 40
0.01 20
o.oo_ﬂ___,h,“,”_:':,LU}E:“'_LLU,J“.””ho
= = =@ = = s s o =T T T T T T T T EfTFT TR TR
2222222225555 55s2888ss¢8¢8zs2¢c¢8
o EETAEAHERN FAREER(FRERA—EIEZF—A)
Daily average dose rates around NPP2 in Taiwan (January, 2016)
s & (Precipitation) —8— £.4,(Chinshan) 0. 051 =& ¥ (Wanli) 0.073
—@i— X 95 (Taperng) 0. 066 —te—2745p(Yehliu) 0. 059 —o— X 3¥(Taping) 0.068
0.20 400
0.19 380
0.18 360
0.17 340
0.16 320 R¢
$ 0.15 300 o
44 0.14 280 _
& 0.13 260 =
s 0.12 240 —~
= 011 220 =
0.10 200 ¥
o> 0.09 | 180 7©
B g.08 160
& 0.07 140
# 0.06 [ 120
7 0.05 100
0.04 30
f 0.03 60
0.02 40
0.01 ﬂ 20
ot - T
S 3 S A ISR S sz s=s=sEsg=s S =8 caesw 8 8§ § § 8
SES§iiiEssssisssssEspgses
o EETREAHERNE FHRER(FRERA—EIEZF—A)
Daily average dose rates around NPP2 in Taiwan (February, 2016)
s & (Precipitation) —— £ .,(Chinshan) 0. 050 =& ¥ (Wanli) 0.073
—@i— X 95 (Taperng) 0. 066 —te—2745p(Yehliu) 0. 058 —o— X 3¥(Taping) 0.067
0.20 400
0.19 380
0.18 360
0.17 340
0.16 320 RE
$ 0.15
4 0.14 af
& 0.13 =
= 0.12 S
0.11 =
* 0.10 ¥
~  0.09 2
B g.08
& 0.07
# 0.06
7 0.05
0.04
f 0.03
0.02
0.01 20
B T SR I e 1
S S e @2 Sse@ S 3 333 DP eSS asaaaa2> 22
Ec2>5:5:25553333:83:3:333:8:338:s88:3:3888:3:58

[k

Precipitation (mm)

Precipitation (mm)

Precipitation (mm)



Dose rate (pSv/h)

Dose rate (pSv/h)

Dose rate (pSv/h)

e & (Precipitation)
—@— X #%(Takuang) 0.054

—— {5 % (Hengchun) 0. 069
—o— % T (Kenting) 0.051

—tr— % ZF 3 (Houbihu) 0. 056
—o—f& % (Lungchuan) 0. 057
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& 2.10 B— R ZREaHBALR

B4 7 g/ B

w2k At Rfd RAI&ME F3 A
105. 01 0.071 0. 051 0. 056

A P 105. 02 0.078 0. 052 0. 055
105. 03 0.072 0. 052 0. 055

105. 01 0.108 0.063 0.072

% Hib 105. 02 0.139 0. 061 0.071
105. 03 0. 094 0.062 0.070

105. 01 0.144 0. 047 0. 057

TRA 105. 02 0.210 0. 047 0. 056
105. 03 0. 091 0. 047 0. 054

105. 01 0.093 0. 052 0. 061

M7 BA L 105. 02 0.086 0.053 0.060
105. 03 0.099 0.055 0. 061

105. 01 0.094 0. 054 0.065

=% 105. 02 0. 087 0. 054 0.065
105. 03 0.079 0. 054 0.065

211 Mo EERALaHLAL R
B /e

hill

w2k At Rofd RAKME F3E
105. 01 0. 089 0.046 0. 051
£l 105. 02 0. 117 0.046 0. 051
105. 03 0.063 0. 047 0. 050
105. 01 0.094 0.063 0.074
g 105. 02 0.126 0. 066 0.073
105. 03 0. 086 0.067 0.073
105. 01 0. 091 0. 059 0.067
R 105. 02 0.124 0.058 0. 066
105. 03 0.078 0. 060 0. 066
105. 01 0.082 0.054 0. 059
BF M7 105. 02 0.128 0. 055 0. 059
105. 03 0.076 0. 052 0. 058
105. 01 0.112 0. 061 0. 069
A3 105. 02 0.131 0.062 0.068
105. 03 0.090 0.062 0.067
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& 2.12 =R i&iiéeaﬁ‘f’gﬁ B & e A& R
B AR/

M2k A #r X & A& 3418

105. 01 0.073 0. 066 0. 069

1 R 105. 02 0.071 0.067 0. 069

105. 03 0.073 0.067 0. 069

105. 01 0. 064 0. 052 0. 056

1% BE ] 105. 02 0. 060 0. 053 0. 056

105. 03 0. 066 0.053 0. 056

105. 01 0.063 0.045 0.054

R 105. 02 0.063 0.058 0. 061

105. 03 0.068 0. 059 0. 061

105. 01 0. 061 0. 047 0. 051

BT 105. 02 0. 057 0. 049 0. 052

105. 03 0. 066 0.049 0.053

105. 01 0.069 0.052 0.057

RE % 105. 02 0.061 0.054 0.057

105. 03 0.063 0. 055 0. 057

k2. 13 B—EBERAEBAB EREALER(BAEAH F31)
B g/ ek

A% 3 Bk 18 ] B P B 7 &
RE S & 104/12/24~105/04/07 0. 045
HHE 104/12/24~105/04/07 0. 055
9B 3k K i % 104/12/24~105/04/07 0. 065
323 B /) 104/12/24~105/04/07 0.054
RAF R (13B)106 2= /%6 104/12/24~105/04/07 0. 057
B AL CE P9 R) 104/12/24~105/04/07 0. 059
JERFE (105 2=iFs) 104/12/24~105/04/07 0. 058
FKEERE A 104/12/24~105/04/07 0. 069
—¥E P 104/12/24~105/04/07 0.063
9’&4%1@5; 15 SRRz 104/12/24~105/04/07 0.048
Sl & 104/12/24~105/04/07 0.061
APFBRF 104/12/24~105/04/07 0. 055
+ N E N 104/12/24~105/04/07 0.062
03 PR 104/12/24~105/04/07 0.058
11A 104/12/24~105/04/07 0. 065
F3E 0.058
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K214 BoBEREBRBHBEREANERGUE LR ET)

B4 g 7 dh /B

BUAE 3. 25 18 78] B o] B & %
251 B /)N 104/12/24~105/04/07 0.054
P33 104/12/24~105/04/07 0.076

Ll EE 104/12/24~105/04/07 0.057
#ZLEE 104/12/24~105/04/07 0. 066
Z2IL(RAEE) 104/12/24~105/04/07 0. 048
BT 104/12/24~105/04/07 0. 047
o ET R 104/12/24~105/04/07 0. 059
e L E AT 104/12/24~105/04/07 0.035
18] B 4 104/12/24~105/04/07 0. 052
217 22 %35 104/12/24~105/04/07 0. 058
4Ly IR I8 35 104/12/24~105/04/07 0. 044
KEAEE PO 104/12/24~105/04/07 0. 044
FH A 0.054

#2.15 BMEZBmERAIBRAD =RE

5 A 4R (B BB & 3H)

B A g/ wy

HAR IS 18 8] B F] B EF
BILE4E 104/12/22~105/04/06 0. 051
LR 104/12/22~105/04/06 0. 044
K BN 104/12/22~105/04/06 0. 062
BT 104/12/22~105/04/06 0. 052
HER 104/12/22~105/04/06 0.057
1% B 104/12/22~105/04/06 0. 055
5 5 97 104/12/22~105/04/06 0.044
RAE 104/12/22~105/04/06 0. 051
KRB 104/12/22~105/04/06 0.064
) B AR 104/12/22~105/04/06 0.048
RRAT GE R EE) 104/12/22~105/04/06 0.048
) R 104/12/22~105/04/06 0.049
=i 3 104/12/22~105/04/06 0. 052

ol 7 B/ 104/12/22~105/04/06 0. 046
B ] 104/12/22~105/04/06 0.048
B 0. 051
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2.1.5 ZIFHOR L% R
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* 2.16 #Ae

BRI I AOR AR 48 R 78 B

AT EE R (B RUR)

B2 R A/ LHF R

Bl | BRAHE | B4R B RiafE LY P33
105. 01 0.98 0.77 0.84
PR B 105. 02 0.75 0.32 0.50
A 105. 03 0.45 0.32 0.39
105. 01 1.20 0.82 0.99
— % B 105. 02 0.95 0.50 0.73
105. 03 0.70 0. 54 0. 64
B 105. 01 1.12 0.76 0.97
% P18+ 105. 02 0.86 0.52 0.68
105. 03 0.72 0.45 0.60
105. 01 1. 34 0.99 1.14
EF AP L /)N 105. 02 0.98 0.64 0.79
% 105. 03 0.83 0.52 0.70
105. 01 1.53 1.01 1.25
= Xt 105. 02 1. 04 0.65 0.85
105. 03 0.91 0.59 0.77
i3 105. 01 0.73 0.51 0. 60
A /] 105. 02 0.44 0.38 0.40
105. 03 0.36 0.28 0.33
105. 01 0.74 0.05 0. 42
1A R K ¥ 105. 02 0.69 0.17 0. 44
¥ 105. 03 0.59 0.22 0.44
105. 01 0.50 0.09 0.32
= BT HS 105. 02 0. 80 0.19 0.50
105. 03 0.72 0.25 0.52
B 105. 01 0.80 0.08 0.41
RICE /N 105. 02 0. 80 0.18 0.44
105. 03 0.59 0.23 0.45
& 217 BAE ERRIE S R L RIZ E o &R OREX)
B R/ P AR A
B Al BUAR 32 Ak B 3 & K
105. 01 61
% — Bk AR E 105. 02 32
105. 03 26
105. 01 13
% = B = AR PR 105. 02 6.0
105. 03 0.2
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* 2.18 #Ae

TR B I AORL A AR A B A

*1)7\*& HER (G RE)
g B /3 R

3

Bk
.2k

AR

K

B £4

-7

4p-40"

46-60

48-134

48-137

%

R E

105. 01

105. 02
105. 03

— = Do

105. 01
105. 02
105. 03

& PE P

105. 01
105. 02
105. 03

?ﬁ"’?}ﬁp /J\

105. 01
105. 02
105. 03

&
o
[l

105. 01
105. 02
105. 03

R B/

105. 01
105. 02
105. 03

R R ¥

105. 01
105. 02
105. 03

it

BT HR

105. 01
105. 02
105. 03

}%:‘(

RICE /N

105. 01
105. 02
105. 03

QL = DO s DD DD O OO O W W DND|Oo1 O O1O1 O = W Ww

*2.19 #se

T BRI 3% R i A A 5

Ak AT &

EES

X%

B R/ AR - A

B Bk Bk & &
bl A B |47 | 47407 | 4854 | 460 | 48-134 | 46-137
105.01 | 129 119 — — — —
MR |[ht s E| 100,02 | 170 71 — — — —
105. 03 96 — — — — —
105.01 30 8 — — — —
MR (=T AE%| 10502 11 — — — — —
105. 03 16 22 — — — —
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2.1.6 ZEIAAK
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600

Rtk w —— B kT
500 | —— R E ST —— MR AT
—— M Z WK EE D
400
ﬁ3oo —
200 F .
100 f

£ 2.20 Hi— OB AR A B TS A7 45
BarE R/

AR LA B 32 A B 2 &
BARAL B 105. 01. 06 35
TGES P 105.01. 03 31
% P 105.01. 03 43
WA % 105. 01. 03 129
Yk i+ Kt 105.01. 03 56
1 K % % 105. 01. 03 57
Ak 105.01. 03 —
% P 105.01. 03 —
ok 105. 01 —
ok o 105. 02 -
105. 03 -
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& 2.21 B BRI B AT ESITER

Br:E B %/

EGEE B Ak 3 26 Btk B HA EF OB
e 105. 01. 02 38
TG ES A B /] 105. 01. 06 36
A 105. 01. 06 37
WA A 105. 01. 06 188
5 2ok ] 105. 01. 02 60
3K Kb 105. 01. 05 34
1k A B /] 105. 01. 02 41
HEMK 5 I8 R R BEAK O 105. 01. 02 —
Ak 105. 01. 02 -
245 105. 01. 02 _
N Ty 105. 01. 06 —
Kk 105. 01 —
3ok o 105. 02 -
105. 03 -
%) 2.22 M RIRIEAKIRAE B ALTE E AT 4 R
a2 B R/
SRAE A A B Af 2 B B 2 & B
A 105.01. 13 36
TG BT 105.01. 13 27
A B 105.01. 13 35
Tk EAR L 105.01. 13 70
L f K b 105.01. 13 37
YK HgE 105.01. 13 109
& 105.01. 13 —
a b 105.01. 13 —
Ak 105.01. 13 -
RS 105. 01 _
H Ao 105. 02 _
105. 03 —
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& 2.23 H— BORBUKME B2 &R

BB %/9F

L R A M 2k BRA% B 2 E B

KA E 105. 01. 06 —
B K BB 105. 01. 03 —
% P 105. 01. 03 —
Mk % P 105. 01. 03 —
MK A Kt 105.01. 03 —
ST 7K % 105.01. 03 —
Aok a 105.01. 03 —
% P 105. 01. 03 —
& K 105. 01 —
$ ko 105. 02 —

105. 03 8.5

% 2.24 KB BBBEAEREESHER

BB R/
AR A S8 it B 4 &R

e 105.01. 02 —

£ A 7k K B /] 105. 01. 06 —
4 105. 01. 06 —

T & 105. 01. 06 —
L e 105. 01. 02 —
MK A Kt 105.01. 05 —
Bl KB /IS 105.01. 02 —
HEM K 2 IAHE K O 105.01. 02 29
Aok a 105. 01. 02 —

274 105. 01. 02 -

ok Aol KB 105. 01. 06 —
105. 01 —

Hok o 105. 02 -

105. 03 5.0
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& 2.20 BZBIEBEAKMRMEE s ER
B4R %/
EGEE B AR M. b B ik B #1 E OB
105. 01 13
AAB ] 105. 02 12
105. 03 13
105. 01 —
%z d KA &R %3k 105. 02 —
105. 03 —
105. 01 —
BT 105. 02 —
105. 03 4.5
1 & GTIRMESE) 105.01.13 —
GRS BT 105.01. 13 -
KB 105.01.13 _
1 F K AR L 105.01. 13 -
L gk i 105.01. 13 —
st 38 K B 105.01. 13 -
105. 01 —
HeAK MK EE 105. 02 —
105. 03 —
105. 01 —
i 105. 02 —
105. 03 —
105. 01 —
G 7 105. 02 -
. 105. 03 —
K 105,01 R
Ak a 105. 02 —
105. 03 —
105. 01 6.2
# ko 105. 02 6.2
105. 03 8.4
BEIE4 105.01. 13 —
¥ 4% KB 105.01.13 -
=Ny 105.01.13 —
A8 B At & Atk 105.01.13 —

a.

o RRREEAEAEMA 1100 R u/H -




% 2.26 A%AEE B K O G ORI BAEE TR R

B £R%/H
P Bk & B
b B #A T | 740" | 4560 | 46137 | 4LZF| bR
b 105.00 | — [ 13648 | — — — —
- 105.02 | — | 12220 | — _ _ _
Fie 105.03 | — | 13007 | — — B -
o 105.00 | — [ 12101 | — — — —
= 105.02 | — | 11490 | — _ _ _
Fie 10503 | — | 11356 | — — B —
b 105.00 | — [ 12283 | — — — —
= 105.02 | — | 15330 | — - - -
Tt 105.03 | — | 13207 | — - B —

2.1.7 PEIERAR
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