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SUMMARY

In order to assure the conformity with the requirement of radiological effluent
technical specifications, Taipower has established and administered an integrated
environmental monitoring program for Chin-Shan nuclear power plant. On July 16
2019, Chin-Shan nuclear power plant is in the state of decommissioning.

The amounts of analysis during the 1st quarter of 2023 (see table 1) were 15,737
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 decommission of Chin-Shan nuclear power plant
during the 1st quarter of 2023.

Table 1 Amounts of analysis during the 1st quarter of 2023

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 45
HPIC 15,120
Airborne 432
Fallout dust 6
Waterborne 82
Organisms 14
Marine 7
Indicator 3
Sediment 28
Total Amount 15,737
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Table 2

Chin-Shan Nuclear Power Plant Environment Radiological

Surveillance Program Summary during the 1st quarter of 2023
Monitoring Period : Jan 1, 2023~Mar 31, 2023

Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Direct radiation

L.TLD

1.With thermoluminescence dosimeter (TLD),
the gamma dose rates were between 3.87E-01
~6.73E-01 mSvly.

2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates were between 5.53E-02~
1.02E-01 pSv/h.

1.GB 1.Gross beta activities were between 2.18E-01~
1.25E+00 mBqg/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 I-131 were below the minimum
detectable amount (MDA).

1.y Spec. 1.With gamma spectrometry system, no artificial

Fallout dust

2.total y activity

radionuclide was found.
2.The total gamma activities were between
1.67E+00~4.06E+00 Bg/m? - d.

1.H-3 1.Activities for tritium were below the minimum
Sea water deFectable 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
Drinking water de.tectable amount (MDA). o _
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 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 below the minimum
River water deT: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
Ground water 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 below the minimum
Constant  period detectable amount (MDA).
rain 2.y Spec. 2.With gamma spectrometry system, no artificial -

radionuclide was found.
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Medium &

Pathway Enwropme.ntaI Environmental monitoring results Strategy
sampled monitoring items

1.H-3 1.Activities for tritium were below the minimum

Constant  volume detectable amount (MDA). B

rain 2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.

With gamma spectrometry system, no artificial B

Grass ¥ Spec. radionuclide was found.

L With gamma spectrometry system, no artificial
Grain(Rice) ¥ Spec. radionuclide was found. N
Vegetable Spec With gamma spectrometry system, no artificial B
(Farm products) ¥ Spec. radionuclide was found.

Poultry Spec With gamma spectrometry system, no artificial B

(Farm products) ¥ Spec. radionuclide was found.

Seaweed v Spec. Wlt'h gamma spectrometry system, no artificial B

radionuclide was found.

Marine Spec With gamma spectrometry system, no artificial B

products(Fish) ¥ Spec. radionuclide was found.

Taiwan acacla With gamma spectrometry system, no artificial

(Terrestrial v Spec. . . —

N radionuclide was found.

indicator)

1.y Spec. 1.Activities for Cs-137 were between <MDA~
1.16E+01 Bg/kg - dry, and far lower than
investigation level (740 Bg/kg - dry).

Soil 2.Pu-238,239+240 |2.Activities for Pu-238 were below the —
minimum detectable amount (MDA) and
activities for Pu-239+240 were between
1.95E-01~2.59E-01 Bg/kg - dry.

Shore sand v Spec. With gamma spectrometry system, no artificial B

radionuclide was found.

- P FIRINZEY | EREEHT PES
Roic € €453 % 1120007835 o % &




.

F-araill2Es

I ettt ettt ettt ettt ettt ettt e et 1
LS BB ettt 1

28 BRI T HD R ettt 1

3 BT B E 2 e 1
Fo Ty TR B IR e 2
Lol B TR B BT ettt ettt ettt ettt eeenn 2

1.2 B B A BEIE oot 2

1.3 B B AR e, 5

T4 B2 BT T30 ettt 8

1 EORIEEE B B dR et 8

25 A B A T BBl e 8

15 E i/ TP EH PR 9

I~ TR B 0 R T A 1l e 9

25 AT IFZ /T e 9

3 RBAMBILEIED B A oo 9

A~ B FTTE B ZoHIB] ™ 72 e 16

55 BB JRTZ R B o 18

E . i;ﬁlj.fsg-aegwg;} T ettt 19
2.1 BB B B TE BT e 19

22 7 F A%ttbtf T e e, 19

0 T N = SRR 19

24 R B0 e, 19
2.5 TR I A B e 19

20 T A ettt ettt ettt ettt et ene e 19
2.7 FEE IR BT 2 H )i 19

2 B ettt ettt ettt et ettt e et e eeead 21
B N O . == =R TRRRRRRRR 22
20 TEZE B i3 Fe e, 31
DATE 5 (A 0 A2 FFRAEF 2 5). oo ese 34
B2 B N HE I EIE 2R oo 35
30 B B R 3t T T B e 35
Ly B e i A 3T B A T e 35

2y R R B H I G T B e 38

3.2 éé‘iﬁiiﬁ ............................................................................................ 38
B2 BT Y B 39

P 1 F B E RIAF R
B¢ €453 % 1120007835 BLoii &



7 2

2ol BBEHE RSB R B 2
2 212E 5 1F e - RMIBREEHE R H 7
F 3 BRBEEHERTERMERAA ST E ARG 10
% 4 2RIRRER £ € (TAF) A i 4 3F% BRI PO PFE . )
T T ettt 11
5 AR R € AR Y S A PERE FROTEE P e S R 3
26 MAhF i 8F AR RO A R PT SR 14
27T BRBEHERTERE A2 ZFRELEE - T o 15
208 BB IEE AT 2 H e e, 17
F 9 BEIEFETZ T B oottt 18
210 il - BB AEER R T B F]T e, 24
# 11 Iﬁﬁéé%i%i%li/ﬂfri%ﬁé“%%@gi% .................................................. 25
212 b P i 0 2R r $F - A 2 K T oA B i i Fldkc 26
213 ¥ 45 5 oS PR - 2 8 B R G osoH £ i Tk 28
%14 b o~ 2 B~ 2 F';.];LB%‘/]%;EE AR E R 29
215 B BADXEHEZ RBERIT o 30
216 21T AR B A B P B, 30
Z1T12E % 1EPide - REPFEFRFEZ I & e 32
218 112F %151 - BMEPBPIERITE R I 4 e, 34
219 Frie - REBRBERIEFFERHITE e, 36
220 F S ERIZ B R E T ) e, 38
221 AT RIZ B A RIRE BT D) e, 38

Sii-
F-PareRll2Eas | 2B s L LB
Rii § §45% % 1120007835 54 &



g

BI11 %% —

BI13 250 — B db
Bl14 25— BdRB
BI1S % —
B]16 +% e —
BT $7a0 - Rk AR e
BI18 +%ac — Bll2&# %1% %
MRS BRI FE 2 RFBETH
a6 TRE I E
AT Pra - B2 HERR R B

AR B 2 A 6
B2 ¥2ic - R pm)Bethzb o
LA R YRR T R B tR RS
BB ERBETT RS E
B TR R F AR W ERE R

&?ﬁﬁﬂ%&ﬁ&&ﬁ%%

BIEE Fe o,

2

Ml P - RIRB IR T RIB D IR R e, 40
2 T12E Fhac - RIRBAESERITE P MR e, 45
HHAE3 FR IR BT T IR U2 e 46
FHAEA PERL = B RIEE A T BBl 49
Bl Frm— BB LA E TR TG LR ) e, 50
B2 P — R LB B TR A G BGD 2 ) e, 51
B3 24— BB RAFHAET BIEEA T Bl 52
Bld 50— Rz #F Ak B A GRIGDOZ P ) e, 53
Bl5S Fui— B2 SRR G RIGD P ). 54
BI6 i — R b SR B A TR 2 ), 55
Bl7 +oii— LB A P FRGD LR ), 56
B8 it — LA P HERELELSFTEGD L ), 57
B9 $iii— B2 EBFEELS TR Z N ) 58
B0 $5ii — Bt B A GBI Z M) 59

T Y 60
TR AL Y 61
B2 2 H)....62

Egﬂb p‘g' /EJ
Fd B A >EHE

.................................................................. 69
BN

iii-
¥ - i g

TR 12 E% 1 ERBEST REFEL
B¢ €453 % 1120007835 BLoii &



-\jn\,

|~ &4

AP RFETAMAR TR - RIRBEGHERTE

(1) "rsddg st zhiz o

(2) T+ F e B E 172 % (7 R

(3) " cbfibfo st g 325 {7 R

(4) "dgsta (TR TE MBS BB E R FEER]

(5) THRB{FHE RIRE -

AP AT - BRBRTERBEERBEG ST R A R EPR

- Bt ﬂﬁﬁﬁi%&ﬁ%ﬂiﬁﬁ s T BRI R
b - R A R > o A P aE R R %zaféﬁﬁz
Iﬁﬁfi/?'ﬁ‘f’”fil; 2o s -Pagd it RhEZESF FREFL
BRI IE D) L &R 2 BRIEHE &&aﬁ4mﬂ’ﬂm
WA EEZTRIERZ B2 e % R RS - P F R RI2E TR

%ﬁﬁf&ﬁﬁ@+%iﬁ§$§ T ERLAGER R EERTF F
111001862355 )5 » L iR 4R FAZ M TR IFE o

2 ERIREHE I2ELY 1P 2 112E37 310 1
AL GEGRL EFAEBL T BT 2P - PR TR
126 B RSt & )0 B HTRCR RI R &R R 2 %
SHEA 478 3 SRAGE R £ S0 R RO BT By &
2 AR EAE o Tl AL o
3 R A

PAETY RGN T MR

F1LE 5957
S-PareRmlIEs 1 ERBESET REEFEL
R € €45 F % 1120007835 5L iy &



%4

¥ & ERINOE P
h

Pri - BUR R R R Rohig SHE 2o BAELRR Y L PR
§ 1 ARF O JE BB - ROR R Y @RS % B ¥ i
TR R TS SR AR A B EHE R AT
MiES T AP R

-~

ETTRS 'Fﬂ
=
hpas}

T I L WL
B

\;4_:'
mp;gr,qm

X

-k

(D LFEART N EL 2 GaHE 2 FLAlE B E2RTE -
(2) FER B FR P i — B BITR B s dr 3 0 f R m o

(3) 326 frie - B e it b fAH s FEE 2B -

(4) BeF i — iz & 2318 2 s o Bt g 41

(5) F EFiic — BHITE A2 B I F 2 o

—t

1.2 % plha) et

FEAFEATRIE S oA 1T 0 HRBE BAES o Z 5 B
TR KRR B AP E Y F A 7T E Ry P MY TR B
tRac st o 42 SFER G A2 A H AR o

%1 B 15 515 B ‘—‘-%i%iz}"ﬁ
oo S| Eom o P T oW B % f 2 g &
LEELHET | LA A AHEY FRlidin s 2 HERRp
B % 3.87E-01~6.73E-01 % & & /& o
BRI M| 2.8 BaRay | 2.5 AR 5 9 4 H 5 5.53E-02~1.02E-01 —
Hea & 0 P IR A A AR (1.0MG
-‘L'*/J ) o
1.4 B i e ERAE W AR B 6 F 5 2.18E01
~125E+00% | 5. /= 5 28 kg it g
o ABOOE R 5 /23 2o
T OF Mok C o 5 —
2.4¢ 5w F#F 2.4c B R A fT i % > IWRE X ARy (4

-

137 B MR R B T J%éi)o
3. A 45 3R AR R MR RRBE T RE o

% 2 F o x 95 |
SRR ES 1 EREEHT PR
i€ €453 % 1120007835 B i &




A
T
~a

W% Rl P E il % 5 I £

1.4c B &t 2% 14 B A 198 % » R < Ay (4
137 R MR R B A T ORIE ) e

7 Bloses s 2 BAATE R e B ER R L LETER0 |
~4.06E+00F 5. /T = 28 « % o
1.7 A4 1.4 A 47585 o M pl &R BE ) 7R E o
4 k24 s |25 B A TR R o R X AP E (4 -
137 R MR R B FRE )
1.4 A4 1.4 A 47585 o M pl &R BE ) 7R E o
& K| 2.4 B gz 24t B AT R o BERIE X R A4 —
137 R MR R B FRE) -
1.7 A 45 1.i 2478 % » 3O Rl R Bh ] ViRl E o
4 | 2.4 B as DAE AP E WA R AP (H —
137F B MO R R BE T ORIE )
1.4 A~ 47 Lo A 478 % > 3IBMANPIRBE) 7 RIE -
7 K| 2.4 B R 24t B A TR R OWRE R AP (4 -
137 B MR R B e VORE ) o
1.7 A~ 4 Lo & 3758% > 2O RIREE | 7 RE -
BT ok 240 B R 250 B i A1 % BERIE X AP A (H -
137 R MR R B FRE )
L & 4% Li 2758 % > MR R B 7

RIE o
oA k24 B (24 B A R BERE R KA (H -

(‘H}

137 R WA R R B A T RIE ) o
L A4 L A48 % ’im»v“lﬂzia%ﬁw?

TR A k2.4 5w 2AvE N EA TR R BERE RS
-1377% afv?ghﬁl@z%ﬁvm‘/?ﬂi)o

¥ s . e BT : BERE X R (8 B
(84 ) 137 R MR R B R T RIE ) e
fé Fl, . e B AT REE  OERE R R (&

U5 . _
(2 s B W3 S1377E B NI R Bk TR E ) o
= £, 5 & e B A TR R BERE R R (#

T RIS . J—
CEEED e 3T R MR R B AL T RE ) .

% 3 F % 95 |
SRR ES 1 EREEHT PR
i€ €453 % 1120007835 B i &




, ‘ ‘ l 7] &
Tl % w|E op oW op| T i & % # &,
F 4|, . B AT REE > BERE X R (&
[ . —
(w5 B W3 S1377E B NI R Bk T OR[E ) o
T ¥ o B e B EA TSR BERIE R AP (8
r 5 —
(#8307 S1375E B TR R Bl TR E ) -
4 4. e B R A TS BERIE X AP (£
) ‘v B o ¥ y —
(% 8 2 5) 137 R MR R B A FRIE )
. PR B R EA RS OERIE AP (&
| RS -
EEERE R 1 13738 B K05 R B o) T RIE ) ¢
1.5c B 7t 3% 1.5c B oA 3758 5% 0 % 2h48- 137/‘:'5:%:’%] S
<MDA~1.16E+01E 2. /25 - 55¢ » %
RIRZ R X HE X Z g2

, 0 ORI 0 32 Mt A A E(TA0E 52
(o ogpow)| HE D) -
| 24 HAITE R L2380 1 R 0
MR R R A T ORIE 0 A 45239447
-2407% B # ) 5 1.95E-01~2.59E-01 £ 5./
a7 - qgE e
A A B A EA TS R R (4 B
(m F F ) T I3TE R R R AL T RIE )

R RE 13T < Y R g TR R ke oA K

/F‘—ﬂf”'& A*’?)"

¥ 4 F % 95 F

“"’P‘Bés

R €45% % 1120007835 55

RS AT (2 H2 AR

TRI2ES 1 THRBGHTPHFL

% B




p—
(98]

EORl &t
BBE RIS e HREDRGH TF R AR kR RidtAS
AR E 0 LR ERIED 2 EcE K E RAGEEREP 0T (A
B 2. 8 ORISR BT £2)
1~ B E 55
s ik TR - R VR DR RE PN 2R R R REEE
%%#%%%ﬁF‘*@*ﬂ%%%w?@&r%&%&m&%ﬁ

Bip st RlxE o 0 p100# RAZATA S B2 %Y LR 2 ATH
ﬁémaéiﬁ+ﬁ&fT%%%%%$2%$@%$%ﬁﬁﬁ%
& OREE
s ¥R B B #&i&ﬁf% 2oplE N ‘é‘ff\fiilg‘ ﬁf}aisoé\g?”@]ﬂ
KR The® &R L FRIFYRIEE A5/ lv | Afadl (&) & ¥ 2 &
FRMEFRFLR -
« P 1057 R A2 ® 4245 S4TLDY Frpadffs % 2 5 Frfasl & & o
2~ FF RoRs R
cBTOET T A2 AP R € 2 & R fia - BRI R E AT
RIFE12E
« BOSELY A2 5 F v € € §5 F 094004063050 3 % & 2 %4 © Rk
Bip s E Rt d o 25 TREEd RO aR21s R 5 163k o
-%%“%ﬂﬁﬁﬂﬁ%%+7:ﬂ‘*’%UM%Mﬁﬁﬁiﬁﬁ
®(1E % &m%m4FT&é&)$%%ﬁ ERIZF RN
(FFRDE 4B i #(F3R)  F bk 24 22k 2 A 49 (%
FHIR) e
3~k
c ARERZBERGUT ROk S o LA ARS R 5 E %0
}aﬁ&%wvé<51%ﬁ%40’?u@wmaLﬂﬁwﬂHw?aaz

WESLME DT f“”ﬁfnfﬁ*ﬂtﬂ‘fﬁ*% KPR R ;T‘ﬁ)ii
-féaﬁkxv~Ara§#4m DHFTA KB A K@)
Tk Qk) ~ A k(TE) ~ # K(SE)R Pk (Qik) E B sk £ 20/ o
. ;.E;; Pl B P b Tear # }\/})%17 %ET'QEE 101 E > B P 4= T £ e E oK
HRAGRBRB 158 E R -
'%%é?ﬁi&)ﬂyﬁa£$ﬁ§’EIMEﬁﬁﬁﬁrﬁﬁﬁ
EoRR g ® AR TEEEALRS

T ERC

- %3 *%$?“"‘§#9m’#§pﬁ’”ﬁi%@%%ﬁﬁ
(Qeb)~ FEFGH) FECH)~ PFQGH) TFAE) s Feg(leh)

%ﬁ@%ﬂZﬁﬂﬁmiﬁﬁﬁ#ﬂﬁgug%?&Wﬁ%&%%@_
ﬂe‘;:_g;d—r/};}»ﬂ?ﬁ‘gﬂ oo
% 5 F % 95 F

SRR ES 1 EREEHT PR
i€ €453 % 1120007835 B i &



s FEXFANTIONFER Rd & 2322 .‘<““I&ﬂﬂ&éﬁ;fé%§i»’”
= WA A M'%i’rﬂf@#*w%‘m BT s T2 fife s BIET Rk 2
*2-32 +ﬁ*/;o9»ﬁ’v¢$f§gi 2R FRET G HRE

5~ /4ié“i«i'

SFEEB R AT AR AGZRETR KBS FQH)E B2
PER)EPHREE TR TG RECFIT N WG frdtrd st b 5
R

6~ dpthd P

7970 A Bl it § 2 & R AP - RUHTH R BB LIRS #
(1p L A) 5 O1# A2 ¥ 3K 73 B dp 1 2 1 (08 ) Podhsd & 15b Bk
5 o

7 A Y —l‘ g

*AEBPTRESETL R TR E S o FE AL T
&ma&f*’i’*&“<l%9ﬁiﬁlﬂt’ijﬂ%ﬁéﬁaio

c BO9E AR & THar — RF EEALY HRF RGP 2 & RE K
BB LI AN E R 2 AR FAEPAA 1T o

« B 102& A=HTH 7 # 1 (SL164)=E3H F4c B i # A 472 R A& frfan
¥ o

8 AE)
etk e R AL R BRI PR O T B A 4T o

9~ b & I ff 4
AR T TR R A RTA P Bt sk R B A 4 o

10 ~ % =k

SE RN - RURITE RRBEHSF AR FEAT I LT RE
EFEr T b LR REHRE o LR REREORE &

B E
11~ 2
.E’a’@?%z‘qlua?ﬁt“?;\n»lipg B2 e 3S1024 #5580 F)p 103
AT ST KR A 4
¢ ﬂﬁ&ﬁel‘z‘ﬁ 105-& i{»\j—i—rﬁi;& fiJ“LL z %i Y 'E’ o
1

r—gﬁl ilﬁf%-Jo
FREP CTID~Z M~z FE X HR I EE

)

% 6 F x 95 |
SRR ES 1 EREEHT PR
i€ €453 % 1120007835 B i &



22 12& 5% 1ZFa - REBGHE PE
SRR 112/1/1~112/3/31
= RIRE Pz P PRIIRAS HEE PR
L | £ LA R 45 1/1~3/31
EOE OGO ) Y raar 7 1/1~3/31
YR 16 1/1~3/31
TOF M A |24 B i 16 1/1~3/31
a4 16 1/1~3/31
" | L i 1 1/1~3/31
7 P Y. 1 1/1~3/31
p | LE AT 9 1/4~1/9 ~ 2/9~2/14 ~ 3/7~3/14
i 240 5 g 9 1/4~1/9 ~ 2/9~2/14 ~ 3/7~3/14
gﬂ T 7 3/6~3/15
; 240 5 i 7 3/6~3/15
. LA 5 1/4~1/5
240 5 g 5 1/4~1/5
: 1A e 2 21
s N 2 21
| 1A 2 21
oo K oise g oo 2 21
N , 14 A4 2 118
TR R 2 1/18 ~ 2/14 ~ 3/21
- e - 14 A4 2 1/18 ~ 2/14 ~ 3/21
S S R P 2 1/18 ~ 2/14 ~ 3/21
3 §23 -
( TR A ) AT 4 3/22
v sk o oy
s g | B 2 2/1~2/13
R SN F 5 1/5~1/10 ~ 2/1
Fie s g | sis 3 2/13 ~ 3/21~3/23
/‘3 ¥ 13 N
/.f; ;é,‘ KE >3 ~
| A 5 2/8~2/21
e ™S
h ’ 5 i 14~ 2/1 ~ 3/23
(s p) | "0 !
E W 1508 0 15 3/7~3/9
(i # % )|2@ B 2 3/8
}E}U— P) 4 KE >3t
5 i 1/9 ~ 2/9~2/13 ~ 3/14
Cim g # )| " *H ’

¥ 7F % 95 F
S-PaFIRI2EY | THREE T PIE
Roic € €453 % 1120007835 55

il,
v
%




1.4 % pak
1~ EpIehE % kg

Piit - RIBRBEGHE R R 2K A BT A RL Fhg § o

LW\4#ﬁA4%3%?$ﬁ’”%%ﬁ(4"#@ﬁ Bt A

FORNMAER(T R » )k R TRHAPRL TR £

.%~;$ﬁ~$ﬁ(ﬁ¢wﬁlx BToRNER B RE ) A PR

(3G~ fed ~FE - FF 59 -RE - TF2AHFFLRAS)

2HESFERE I RA AP LATE A R)EHE P s E R T3 X

Poie = RS R R ET RS BRI HRAE S AL 5T 2 e

L

(1) Frae — RO SR F 2 B KB T 1 e — R B Tad 2
TR BEE RSP < o BRI R ROKE
i‘g’#&i&.i;‘fiy‘io

() F2ic — R a8t Recn JLIRE | ¢ 45 40 F 2 R
5 o

(B FEF fifid REWEP Pl - RZhdi& 5%l
AER R ERRIRT B F R SELEEE R - REE R
KAt Z2daad b 4@

() A v it AL FTAER - RATRE ST 2% B
ﬁi£%314r&.iuﬁmaﬁvﬁ@ﬁ%&%?%%ﬁ
T AT HL109024 5 £ F A T #Hc520,5514)

Q) FRAEY i - RO TARPFHRAL S RE@E M) FHg -~ &
F(Ro §)~FT§% -

2~ F R RIS T oﬁﬂﬂﬁﬂﬁu~@wwﬁ]
(D fric— BRRBEEGHETREE L T Aot44(B 1~ B3) T

"]- o

(2) ¥ie — B3 f Aok % Be i Bodiab B & 15 2o i 404( Bl 4) #7
7‘]“ o

(3) ¥z i I‘“;\ é KRR R EE B 4 I A A (RIS~ B6)# 7T o

(4) Foie— B & 82 3 Bfiesb & 1 B4 454 ( BT~ BI8) 1T o

(5) e mi HE AR BAR kA (5 Bl A B9~ B12) 9777 o

(6) ¥2 it — Badh LA 2 ¥R AR T PR 5B A B B i a4 ()
13)#77% o

¥ 8 F o+ 95 F
- PR FIRINEY 1 EREEHT PES
Ric € €453 % 1120007835 5% &



1.5 &%/ % ’?IF;‘:;P— 5 P&

1\

I%\» B W p T 4R g

HEPP AR O R RIIR B M E B E R “,‘i B BB AR
TR s 1 T~ b S )i/,,\ﬁ S ETF # Iﬁﬁﬁi&iﬁzﬁ'f
TREBRBEHTRFELUTERE xﬁ,?]n?:p E 0 TR TR B P
TESFERER | R FELR R ﬁne xé Tk B 45 & 18 P
TESFRF - T2 kB o FRET RS Z20P > FHoEE3 o

AT IE2 B iR/ 5

PAFPAKATREEHTRES KBRS RS B RRELG
HERG RS A0 PRI RE AR ET S
TERRE 2 THRBRARSTEACERR > BFEE] Jh?&%ﬁ
s T 2 R/ P AR L TIRBEEME RIS
Ar%ﬁﬁ%@w%?%ﬁ%%Jiﬁo

(1) 2 7 csfesk 3 0 AR IR 5 S R & 0 & SO 170255 % {3k

*JL ﬁf@)’ F'F""?""tgr'r'? 'F;P PR FIETMEE A i@;ﬂpﬁ&fg
(TAF) 3383 38 (4erdds) » T 2 4 WP Roae € f5 5@ Bl P o
APRNRBERFRCHEP AT RIFVRSITE 2RRERLE §
(TAF)# 8 P52 h 80 3 A SHR P60 740 4 53 PR 01
BEE /?J'Fq‘-rr%ﬁ’sbwi':%,g? (R0 -

(2) F MBRBIEHE ﬂﬁiﬁ%“?ﬁﬁﬁw??#%ﬁa N

& ¢ (TAF)A 7% * F&HR BB FHRHEPA RAT RS AR

T 5 R o A PRRB F RO RS TR R R
B+ 8% MR E RO At a8 % 0 A WL A3~
%6 -

3 RBABRLIED 2 HA

AP ERT - AFPARERBEEH G FERITER S 02 ]

T RBEERREZ %t%.ﬁ@%'?%’%ﬁﬁy EF BT E R Z SHRITER
SR NRESRAN AR B NFERRM L P E LR
15 2% 8 REBARZ SFAD 2 AR PP NTRE GRS

TEHIEEAmA P > ok 7907 -

$9F £ 95T
FoPAETRI2ES | EHRRGEHE REL
Bil g §45F % 1120007835 o &



23 TRSAESE R E B PR A 45T LT A

RN LY AR L R TR PR | =+ p ¥ | RER% | I3
’ ()i A5 RS = S A 4
LAF Bk 4R A 4 , ,
Qa7 Ep (EKRA ] E#
()2 3 4h 4 5 Pgs ,
48-90 f i ‘
Qe 45 4e B P AE o
41-90 i ‘
3k A e B P fE 4490 )
v |
2rFREL L E (4) k4 B 248 ~ 4L-90 - 6
(TAF) it 4 38 ~ BB # #TAF | | oei0e Lo
B TR B R R |(5)2 FLipR s B P B , 4
By BT | 490 i
(6)F %Feth+c 3 246 ~ s A
$4-90
(Nt 4e B P48~ 4090 L E 4
(S)i‘—?!?éﬁ;é *’i ‘v B ’F %ﬁé— A S ,f)’z 4
$4-90 nr
(1) 3334840 5 PfE 4190 &% 5
35\‘@7]}}’?5‘1;%155’]'@ 2{;*‘3_%‘%4 Ege—é 41,90 L Fx
i S LY NN 3
i%ﬁwi%&ﬁﬁ()i i #AEC | 102100 i
2 b R . T ’ ,
Z*:‘TV* BB oy e g g b e o i| ¢ £ 4
@@ AL R L 4
R RIS L T
(1) k3t B P24~ 46790 - 5
AR RS N R E| ARE o
(IABA) & 3535 5 32 |(Q) ke B 248 4590 - | RIAEA ) .
Forest ot )| AR g 111# 127 &R 3
A , .
t (3) Kfthe & Poit S0 1 £ 3

il AFE A B EA TS R 8-13T % MO Rl € TR T2 AMDA > Rt E R TV AT o
2. e | A RAEBBIEHTRIED > 7 AR AN FE
AV RHE s 7d A F R BB o

$ 10 F % 95 F
PP TRI2ES | TRBGHE RIFL
Roic € €453 % 1120007835 L3 &



14 PR L §(TADLyHD 4 %R SR

BB s AT B

== p i 110£107

TS ki 48 k2 plE TAF i | A% | %%
1 Co-60 | 1949 + 20 [203.1 + 13 | -40 | @i
2 e Cs-134 | 2567 + 18 |2847 + 27 | 98 | i@
g | (Bn/27 - 9E) | 137 | 2310 + 35 |2549 + 29 | 94 | 4@
4 Sr90 | 3457 + 12.6 [3519 + 99 | -18 | @i
5 Co-60 | 3593 + 06 | 358 + 14 | 03 | @&
6 4 Cs-134 | 4050 = 05 | 399 + 18 | 14 | i@
7 | (RR/2T L) o137 | 3793 £ 08 [ 357 + 15| 62 | il
8 Sr90 | 8200 = 32 | 863 + 34 | -50 | i
9 Co-60 | 0.0423 + 0.001 [0.0414 +£0.0020 2.3 | @&
10 Cs-134 | 0.0487 = 0.001 |0.0515 +0.0023| -5.6 | i i@
|, ;u/fiffﬂ) Cs-137 | 0.0527 + 0.001 |0.0512 £0.0021| 2.8 | i@
12 Sr-90 0.0740 + 0.002 |0.07486 £0.00031| -1.1 i 1
13 GB 0.1717 + 0.005 |0.18028 +0.00073| -4.8 i i
14 Co-60 | 3533 + 030 | 358 + 1.5 | -14 | @&
15 Cs-134 | 2953 = 020 | 308 + 14 | -42 | @B
16 i Cs-137 | 3473 + 040 | 334 + 14 | 41 | #@8
17 (B/z =) S90 | 1296 + 039 | 1257 + 04 | 3.1 | i@
18 GB | 17627 £ 500 [17959+ 792 | -1.9 | iii&
19 H3 | 827.0 + 270 |867.6 + 238 | -47 | i
20 Co-60 | 3990 + 0.7 [3850 + 1.9 | 3.6 | @i
21 4s Cs-134 | 3243 = 04 |3150 + 07 | 30 | @&
99 |(BR/27 -#E)| 5137 | 3527 £ 08 [3398 £ 03 | 3.8 | i€
23 Sr90 | 2824 = 103 [3004 + 74 | -60 | i
24 Co-60 | 2523 + 05 [2323 + 076 | 86 | @i
25 i o Cs-134 | 2830 = 04 |2547 + 050 | 111 | i@
96 | (Bo/27 ~#E)| o137 | 2573 + 07 2390 + 110 | 78 | i@
27 Sr90 | 8250 = 3.1 [86.00 + 3.90 | -40 | i

$ 10 F % 95§

FoPAFTRI2EY | ERBGHE RFE
Rii € €153 % 1120007835 3L % &




ol e

o

AR 54 110# B 2 F

Pyt s 41 & R F 5 100% ©

2w 2k

RHEHR L ¢ (TAF)L 944t 4

12 - %

95

3

"" %’L;bs

Foic € €45 F % 1120007835 5L iy &

TRI2EY 1 T8

Ty s 76 *3liE TAF e | L% | %%
28 Co-60 | 4673 + 08 | 452 + 17 | 35 | @&
29 o Cs-134 | 4727 = 07 | 478 + 16 | -1.1 | @&
30 |(Bs/27 -#EL)| (5137 | 4300 £ 1.1 | 428 £ 14 | 05 | #@i®
31 Sr90 | 6850 £ 27 | 741 + 18 | 75 | Wil
32 Co-60 | 4120 + 05 | 446 + 15 | 7.5 | i@
33 . Cs-134 | 2953 + 04 | 342 + 16 | -137 | @&
34 |(B5/=7 -#E)| 5137 | 3670 £ 07 | 427 + 13 | -140 | 8
35 Sr90 | 6870 = 2.6 | 765 + 33 | -102 | €i#

L R A L €(TAF)L 738 3022 EREL G A Wi -

PR

3 o RIE




25 ABRa g 55 RY o L PEREAROO PR B 1T 5 5
AP 110£127

35 B Wk Pifa & F R Enfd L5
BB
1 K-40 | 500.7 + 43.8 | 511.0 + 562 | 0.14 | @B
2 Cs-137 | 100.0 + 52 | 965 + 129 | 025 | i#iF
B
3 f‘f TI-208 | 150 + 13 147 + 26 | 0.09 | i
(L3249 - 358)
4 Ac-228 | 424 + 21 | 457 £+ 73 | 043 | B
5 Sr-90 39 £+ 0.6 36 + 04 | 042 | @B
6 K-40 |57742 + 4665 | 66963 + 823.6| 097 | iiF
_z}—'—-&d—
7 ah Cs-137 | 196 + 33 | 208 + 41 | 022 | @B
(B, /27 - #WE)
8 Sr-90 | 686 + 75 | 707 + 7.8 | 019 | i
9 ok K-40 113 + 1.6 | 118 =+ 20 | 021 | i&iB
10 (B s/ =) Gp 0.049 + 0.015 | 0.042 + 0.025| 024 | &
11 Wk H-3 398 + 45 | 400 =+ 3.6 | 003 | @B
12 (B 2/ >4) GB 135 + 015 | 1.40 =+ 0.08 | 027 | B
PR B :
13 L ooima| 519+ 0089 | 526 £ 0.030| 0.14 | i
(%A E)
iTE ) 8 0.089 | 263 0.030 | 0.20 | B
14 g R 2 (3 2) 5 + 0. + 0. . EHR
; o IF e
15 (> 3) (ip) | 157 * 0089 | 160 + 0061 | 017 | Wi
=
2B -
16 (2 ) 112 + 0089 | 114 <+ 0.061 | 0.16 | B
=

ol R § RS RY A pRE R 2 ARELGUEE A o
2. %% 541102 B e € §5 54 1R ¢ o 3 PR B B P A e
ek &R 5100% °

AR R En( A 45 4 B )= T v <1

U e *URMC

% 13 F % 95 7
“"’P‘;bﬁ &112&%1?1’% ﬁ:&k"f‘ilﬂg’é
Foic € €45 F % 1120007835 5L iy &




26 PR T L PR R RO R B 45 5 %

Proficiency Test IAEA-TERC-2022-01 Evaluation Report
Created on 2022-12-12
Evaluation Tables for Labcode 23. (Values and uncertainties expressed in Bg/kg)

| Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | Accuracy | P | Precision | Final Score
1 Co-60 17.7 11 20% 17.56 0.51 -0.79% 11 0.13 A 6.86 A A
1 Cs-134 15.9 1 20% 15.91 0.39 0.06% 1 0.01 A 6.75 A A
1 Cs-137 24.2 15 20% 24.29 0.76 0.37% 15 0.06 A 6.94 A A
1 Sr-90 26.4 1.6 30% 26.88 1.24 1.82% 1.6 0.30 A 7.62 A A

Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | Accuracy P Precision | Final Score

Sample Code | Analyte | Target Value
2 Cs-137 8.36 0.5 20% 8.58 0.44 2.63% 0.5 0.44 A 7.88 A A
2 Sr-90 7.42 0.45 30% 7.47 0.35 0.67% 0.45 0.11 A 7.66 A A
Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | Accuracy P Precision | Final Score
3 Cs-134 12.1 0.7 20% 12.02 0.35 -0.66% 0.7 0.11 A 6.48 A A
3 Cs-137 22.6 1.4 20% 22.99 0.71 1.73% 1.4 0.28 A 6.92 A A
Sample Code | Analyte | RobustMean | Robust SD | Rep. Value | Rep. Unc | Z-Score | Z-score Evaluation
1 gross- 8 124.75 29.46 106.85 9.14 0.61 A
2 gross- 8 28.94 6.35 24.62 2.11 0.68 A
3 gross- 8 27.63 6.78 23.72 2.03 0.58 A

A “Accepted” When both accuracy and precision achieved accepted states.
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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 1.4E-06 1.6E-06 | 9.9E-07 | 8.0E-07 | 5.7E-07 | 5.8E-07 | S1.9E-05 | S1.7E-05 | S1.1E-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 | S2.1E-07 | S1.0E-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 | S4.5E-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 | 4.5E-06 | 3.9E-06 | FI1.5E-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-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 | S2.7E-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 | S7.7E-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 | 24E-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 | S1.8E-05 | S1.5E-05 | S1.2E-05
I-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
I-131 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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133 | 49E-05 | 44B-05 | 23E-05 | 1.0B-05 | 6.8E-06 | 4.3E-06 | F1.9E-05 | FI.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 | 12B-05 | 9.6E-06 | 1.0E-05 | 13B-05 | 1.3E-05 | SI.IE-04 | SI.OE-04 | ST.0E-05 | S4.8E-05 | S42E-05 | S3.9E-05
Ba-140 | 3.2B-05 | 1.8E-05 | 9.2B-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 | M&.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.IE-05 | 6.56-06 | 5.2E-06 | F3.66-04 | F2.7E-04 | F1.4E-04 | F7.8E-05 | S5.8E-05 | $5.3E-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-O1 | F1.3E-O1 | F1.2E-01 | F1.1E-0O1
U-235 3.5E-04 1.3E-04 8.5E-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-O1 | F1.0E-O1 | F1.1E-O1
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
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#+-65 1.95 E-09
495 2.53 E-09
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46-137 7 2.08 E-09
4%-125 1.47 E-09
42-140 6.84 E-10
éa%-140 7.78 E-09
gF-141 2.49 E-10
4r-144 6.62 E-11

il AER TR E RN S &«}‘g 514F 2 (U.S. Environmental Protection Agency,
Washmgton D.C., Federal Guidance Report 13: Cancer Risk Coefficient for
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1-133 8.90E-04 | 8.00E-04 | 4.20E-04 | 1.90E-04 | 1.20E-04 | 7.60E-05
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