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Table 2.1.2 —2 Simplified Conversion coefficient of Nal survey meters
for the estimation of deposited amount of '*'I in thyroid.

Conversion coefficient for measurement

Type of survey meters in touch with neck  [kBq./( uSv/h)]
Mean and sigma usable approximation
Descriminator bias modula- 32+ 2 30

tion type (TCS-161)

Count-rate meter types == ' 20
(TCs-121C, TCS-151)

Photo. 2.1.2— 1 Measurement to estimate conversion coefficient. TCS-1 61 (TCS—1 71 /1 7296{_%:E7—_\\)l/)
A URBIT 7 U ARDEESR DB EEREICT, 1 pSv/h > 30 kBq(31)XERAR

([CT70-J DrnzBE L CAE

3| 1 JAERI-M 93-172(1993)
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1. @ (Bq)= MEEPRIFFHER] (Bq) - FREX
2. FRRIRIRE (mSv)= HEE(Bq) XiHE M (mSv/Ba)

MR AFEEREF (C RV D IRE RN (BAIEEREBqd /=L DmSv)

BiE | FHMENR LR 1R 5mJe 10m2 | 158 A

134Cs 25 1.1E-05 | 7.3E-06 | 5.2E-06 | 5.3E-06 | 6.3E-06 | 6.6E-06

137Cs =5 8.8E-06 | 5.4E-06 | 3.6E-06 | 3.7E-06 | 4.4E-06 | 4.6E-06
25 1.7E-04 | 1.6E-04 | 9.4E-05 | 4.8E-05 | 3.1E-05 | 2.0E-05

131)

FRIRAR 3.3E-03 | 3.2E-03 | 1.9E-03 | 9.5E-04 | 6.2E-04 | 3.9E-04
XIRURZ A T IEVNTNESITF, BIDEEFIETRIRI VRO EIEZS|I A (ICRP Publ.71)
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E%x:E, RICENEICRERBZEL CRRREGEEL CORNPRWILCIRELXEH
TEHZENTEXT, XT74 FOXRICIZI-1310MIZ, e L TCs-134& Cs-137
DRAERFORERKLZRL TWET, [-131IFE25 LY L BERBEAIEER D T,
FRIR (Zf) MEBZTML £9, -131IECsE ERTRBERBEN T W0, RFH
KERFICBIT2AROANITHIEL TREBISEENDLETT,
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International Commission on Radiological Protection. Age dependent doses to
the members of the public from intake of radionuclides—part 4 inhalation dose
coefficients. Oxford: ICRP; Publication 71, Ann. ICRP 25(3-4); 1995.

International Commission on Radiological Protection. ICRP database of dose
coefficients: workers and members of the public version 3. Oxford: ICRP; ICRP
CD1; 1998.
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FRRIRRE R — 3N (TTRRIVR) DIRAERDG S —

I-131ERYRBRIREEER (IRAIREY, Z&ZKX) Bqg/Bq intake
Day Oy 1y Sy 10y 15y Adult

2.21E-01 2.24E-01 2.26E-01 2.29E-01 2.29E-01 2.29E-01
2.06E-01 2.10E-01 2.15E-01 2.21E-01 2.22E-01 2.23E-01
1.80E-01 1.86E-01 1.93E-01 2.02E-01 2.02E-01 2.03E-01
1.57E-01 1.64E-01 1.73E-01 1.83E-01 1.84E-01 1.85E-01
1.37E-01  1.45E-01 1.54E-01 1.66E-01 1.67E-01 1.68E-01
1.20E-01  1.29E-01 1.38E-01 1.51E-01 1.52E-01 1.53E-01
1.05e-01 1.14E-01 1.24E-01 1.37E-01 1.38E-01 1.39E-01
9.24E-02 1.01E-01 1.11E-01 1.24E-01 1.26E-01 1.27E-01
9 8.09E-02 8.96E-02 9.95E-02 1.13E-01 1.14E-01 1.15E-01
10 7.09E-02 7.94E-02 8.92E-02 1.02E-01 1.04E-01 1.05E-01
11 6.22E-02 7.04E-02 8.00E-02 9.31E-02 9.44E-02 9.57E-02
12  545E-02 6.24E-02 7.18E-02 8.46E-02 8.59E-02 8.71E-02
13 4.78E-02 5.53E-02 6.44E-02 7.68E-02 7.81E-02 7.93E-02
14  4.19E-02 4.90E-02 5.77E-02 6.98E-02 7.11E-02 7.22E-02
15 3.67E-02 4.35E-02 5.18E-02 6.35E-02 6.47E-02 6.58E-02
16 3.22E-02 3.86E-02 4.65E-02 5.77E-02 5.88E-02 5.99E-02
17 2.82E-02 3.42E-02 4.17E-02 5.24E-02 5.35E-02 5.45E-02
18 247E-02 3.03E-02 3.74E-02 4.76E-02 4.87E-02 4.97E-02
19 217E-02 2.69E-02 3.35E-02 4.33E-02 4.43E-02 4.52E-02
20 1.90E-02 2.38E-02 3.01E-02 3.94E-02 4.03E-02 4.12E-02

XERDT —4[EMONDAL3ICUNER
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FRBREDFEICHERI-IBIORRBABRERZRISTRLTWEY, FHHEWVIZ
E, FIBIORRBERBRIFECAY £9, £/, ERDS>ORKHEIREBT 212oN
T, FIRBAEBROFRERNAKREL L ->TEET,

XKEDOT— &1L, BRFABRGT BERLeRHHE FR29FERINGEE [RFHE
W ICE T 2R ER OEE LRI L CIREDIBEICMIT - TEMEARER
WIECE=ZR Y 7 DOMEL]  FRSIFEMREREE (THBICHEBHL TULET,
https://www.nra.go.jp/data/000330776.pdf
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Eﬁ ,Ij(ﬂ?%?—ﬁﬁ‘?‘% DB BT SEHIANNERIE<E =51 ST DR TR FEREREE (HENalT)Y A1 X— 5=
JKIVK B2 WIS A = 1 7 L1 5 31

RIS S MR E 100 mSvICHEY T BNal(T) ' —ARA X—FY D& (USv h') XIELKE

EEE
1 3.3E-01 3.5E-01 5.9E-01 9.6E-01 1.2E+00 1.7E+00
2 3.1E-01 3.3E-01 5.7E-01 9.3E-01 1.2E+00 1.6E+00
3 2.7E-01 2.9E-01 5.1E-01 8.5E-01 1.1E+00 1.5E+00
4 2.4E-01 2.6E-01 4.6E-01 7.7E-01 9.9E-01 1.4E+00
5 2.1E-01 2.3E-01 4.1E-01 7.0E-01 9.0E-01 1.2E+00
6 1.8E-01 2.0E-01 3.6E-01 6.4E-01 8.2E-01 1.1E+00
7 1.6E-01 1.8E-01 3.3E-01 5.8E-01 7.4E-01 1.0E+00
8 1.4E-01 1.6E-01 2.9E-01 5.2E-01 6.8E-01 9.3E-01
9 1.2E-01 1.4E-01 2.6E-01 4.8E-01 6.1E-01 8.4E-01
10 1.1E-01 1.2E-01 2.3E-01 4.3E-01 5.6E-01 7.7E-01
1 9.4E-02 1.1E-01 2.1E-01 3.9E-01 5.1E-01 7.0E-01
12 8.3E-02 9.8E-02 1.9E-01 3.6E-01 4.6E-01 6.4E-01
13 7.2E-02 8.6E-02 1.7E-01 3.2E-01 4.2E-01 5.8E-01
14 6.3E-02 7.7E-02 1.5E-01 2.9E-01 3.8E-01 5.3E-01
15 5.6E-02 6.8E-02 1.4E-01 2.7E-01 3.5E-01 4.8E-01
16 4.9E-02 6.0E-02 1.2E-01 2.4E-01 3.2E-01 4.4E-01
17 4.3E-02 5.3E-02 1.1E-01 2.2E-01 2.9E-01 4.0E-01
18 3.7E-02 4.7E-02 9.8E-02 2.0E-01 2.6E-01 3.6E-01
19 3.3E-02 4.2E-02 8.8E-02 1.8E-01 2.4E-01 3.3E-01
20 2.9E-02 3.7E-02 7.9E-02 1.7E-01 2.2E-01 3.0E-01

Nal(TlyF —RA X =5 DIRBEREILRD EHLY) 120 kBa/uSv h1(0-55%2), 25 kBa/uSv h-' (10#%!2), 30 kBg/uSv h-' (158% %), 35 kBq/uSv h' (BA)

FIRBREMAREL00MSVICHEE § 2D H > 7- £ EDNal(TH Y — A X =2 DI
EORBHEOEMME LTRLTVWET, RIZU—=ZV T LU EDISETH S
BfEAL Yy IRBICLTVWET, ZOBRN D, XBRAUTOFHELUT T, 3
BEL Y LRI ) == T LA EY bREMEC Y £9, T4bD,

100mSvZEEAIT 2I21E, o RTU—Z VT LNLZEIREST 20BN H D
CERBHRLTOVWEYS, LrLadn, ERLOREGHZL N0, mBFHEFU
TTIE, THZRICLAREESOFRBREZSZICLT, NEOFRIREZHE
THIELTLET,

XKERDOT—&1L, BRFNRHT BERLERGIE FR29OFEFIRERE [RFNHE
WEFIC BT 2R ER OBE LIRS IL REDIBIEICH T 7- 2IEHE AN ER
WX EZ R Y v OEL] FRIIFEEMRRERESE (FTEBICHEBH L TWET,

https://www.nra.go.jp/data/000330776.pdf
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FA)V./—EVJRFEERH (1) Likhtarov et al. Radiat. Res. 163:125-136: 2005.

TABLE 5
10000 B E— Distributions of Instrumentally Individualized
9000 | i Thyroid Doses for Age Groups of Children from
] Settlements in Different Areas
8000 4 Catesory Percentage® of children with
‘E 7000 loca;im?.‘ Number of thyroid dose (Gy) in interval
dE) and age group children =02 >02-1 >1-5 =5-10 =10
g 6000
5 Settlements not evacuated
w
% 5000 Rural areas
E 1-4 years 9.119 40 43 15 1.7 0.87
S 4000 5-9 years 13.460 62 31 65 044 0.07
] 10-18 years 26.904 73 23 3.7 0.le <0.01
'E 3000 -
5 Urban areas
Z 2000 - 1-4 years 5.147 58 33 7.5 1.0 0.70
5-9 years 11.421 82 15 26 023 0.04
1000 1 10-18 years 24442 91 77 14 012 <00l
0 il il £ S0 a0 155 S Evacuated settlements
12 3 4567 8 2101112131415161718 1-4 years 1.475 30 45 22 2.7 1.0
Age, years 5-9 years 2432 55 36 84 058 008
10-18 years 4,732 73 23 36 013 0.02

@ Totals for each age group differ from 100% because of rounding of

FIG. 1. Distribution of the numbers of direct thyroid measurements individual entries.

made in Ukraine in 1986 according to age at the time of the accident.
051+ CEBS N RRBE=9" VY R E=51) I DS THES NS
DFEah FinErBORIRBRIRED T

BADERRBRE=5") T H SFHRS N RIRIRIRE N HZERE LT,
BADEIENFZON TR\ HIRDIRE ZHET (IREFEIBEE)
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Figure 1. Dose—response relationship between inci-
dent thyroid cancers and I-131 dose estimates in
a cohort study of thyroid cancer and other thyroid
diseases after the Chornobyl accident in Ukraine.
The solid line represents fitted RRs based on the lin-
ear ERR model; data points and error bars represent
category-specific RRs and 95% Cls for mean [-131
dose per category. The fitted linear dose response
was adjusted to pass through the lowest [-131
category. The ERR was adjusted for sex, oblast of
residence at the first screening examination, and
continuous attained age.

Brenner et al. Environ. Health Perspective 119, 933-939 (2011)

FRARBRFEDN A ) RO DERAT
> EWMHAEVNFEURINFL

Table 2. Effect modification of the ERR of incident thyroid cancer per gray of exposure according to
selected characteristics.

Characteristic PY (n=73,004) Cases [0 =65 ERR per gray (95% Cl)
— —

Sex
Male 35,240 n 1.20(0.03 to 6.74)°
Female 37,764 37 266 (0.46 10 12.49)
pValue? 0.40

Age at exposure (years)
Oto<d 21,236 18 743(< 167 to NE]
410<12 A9 31 1.57 (-0.0Z 0 8.51)
12t0<18 16,827 16 069 (<-0.04 10631}

Value 0.40
ained age (years|

<22 26,440 18 208(0.10 to> 1365
2210<30 34374 5 183(0.01 0 11.97)
30to<40 12,190 4 0.74 (< 0.06 to 4.95)
pValue 0

Time since exposure (years)®
<16.7 1,209 pal 2.85(0.08 to 44.31F
16.7 to <20.0 40,385 4 131(005t07.18)
200-224 31,409 0 3.69(0.43 to 42.80)
pValue 0.60

Oblast of residence’
Zhytomyr 20,2549 1 0.06 (<-0.02 to 1.08}"
Kyiv 14,710 15 2.70(0.27 t0 27.52}
Chemihiv 37,988 39 4.07(0.95 to 16.80}
pValue 0.008

Oblast of residence in 1986
Zhytomyr 20816 12 0.08(<—0.01 to 1.27)"
Kyiv 13,443 n 1.22(-002 10 1259)
Chemihiv 38,746 42 5.20(1.45 10 21.40)
pValue 0.009

lodine prophylaxis in May-June 1986"
No 51,6742 500 2.11(0.36 10 9.28)°
Yes 18,154 12 1.03(<0.08 to 9.84)
pValue 0.56

Diffuse goiter™
No 57122 45 1.78(0.33 0 6.41)°
Yes 15,882 20 207(0.03t0>284)
pValue 0.89

Serum TG (ng/ml)"
<150 30,8457 209 158(<032t0 13778
15.0t0<31.0 20,687 pal 189(0.181012.21)
31.0-8430 16,108 n 258(0.16 10 34.73)
pValue 092

Serum TSH (mlU/L)
<13 17,2659 140 2.61(0.06 t0 30891
13t0<25 33,750 i} 1.97 (0.06 to 12.30)
25-754 19,448 pal 1.05(0.02 to 7.60)
pValue 0.74

Urinary iodine (pg/L)"
<340 228747 200 0.60 (< -0.002 to 5.69)°
34010 <500 15573 18 372(0.36 10 52.48)
50.0-750.3 28153 2 223(0.16 10 18.49)
pValue 0.36

NE, not estimable.
“Adjusted for attained age and oblast. “p-Value for tests of homogeneity of linear trends across categories of interest or
1 df interaction test between dose and continuous variable. “Adjusted for sex, attained age, and oblast. “Adjusted for sex,
oblast, and time since exposure. “Difference between the exit date (date of thyroid surgery or last screening examina-
tion for those not operated upan) and date of the accident. Reported at interview or detected during the first screening
examination. Person-years or cancer cases may not add up to column total because of missing values excluded from
analyses|. Mdjusted for sex and attained age. Based on palpation by endocrinologist and defined as grade 0, 1, or 2. In
the analysis, grades 1 and 2 were combined as the “yes” category.
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Fig. 6. Age-sex dependence of the integrated activities. The
narrow uncertainties shown carry just the uncertainties of Fig. 1;
the wide uncertainties contain also those from the correction
factors. They play a noticable role only for the oldest age groups.
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Fig. 7. Age-sex dependence of the thyroid doses. The narrow
uncertainties shown carry just the uncertainties of Fig. 6: the wide
uncertainties contain also those from the mass function.

Heidenreich et al. Health Phys. 80, 242-250 (2001)
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Fig. 7. Age-dependent thyroid mass for boys and girls of Kyiv and
Chernihiv Oblasts (filled circles) and Zhytomyr Oblast (open circles).

Likhtarov et al. Health Phys. 106, 370-396 (2014)
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IAEA, EPR-Medical 2005

Performed by: PROCEDURE FI
e 'ASSESSMENT OF DOSE TO Pagelof3
Physicist THYROID GLAND
Purpose
pr to tand
Discussion
“The thyroid gland is  critcal organ in sulting in the releaf

O g
Information on activity of radiotodine (L T and D i the thyro
reliable data for estimation of comumitted weighted internal dose o the
of radioiodine. Therefore, prompt action should be taken to
measurements and obtain the necessary data for dose assessment.

Usehmnvuhofdumﬂ:moclw2ﬁ«p\ndm:eonm -

radioiodine uptake [4].
NOTE

is recommended to equipment. for measuring
L D i e n.yma IF this is not yosslblg use available
characterize the

NOTE
It is recommended to use special equipment calibrated for measunng actmtv of radioiodine
L, BlI and '°T) in the thyroid_ If this is not possible, use noting and
the which characterize tbe performed measurls These parameters
will be used for ex post facto estimation of the calibration coefficients. Examples are: type of
equipment, position of equipment while measuring, distance from the neck, use of collimator,

‘will be used for ex post of the cal

[

coefficients.
from

type of |

Tnput

> Data on activity of radioiodine in thyroid measured in r days after
(Worksheets A1 C1, C2 and/or DI);

> Data on isotope composition of the radioiodine released in the e
A1, C1, C2 and/or D1).

Output
> Results of thyroid dose assessment to the individual (Worksheet F1
> Recommendation of further actions

Step 1
‘Estimate the intake of isotope Ri of radioiodine (**°L **'Lor '**I) in the
single short-term intake using the following formula:

Iy =ms®
)
‘Where:
Iyfty) = intake of isotope R; of radioiodine in thyroid at the time

intake, [Bq]
o = time moment of single short-term intake, [days]

NOTE
If Worksheets C1 and/or Dl represent the mlly data on thyroid survey (gamma radiation count
mtﬁ) it 1s y to the d actvity of radiolodine 1 thyroid. In a reactor
emergency, when a mixfure of radionuclides has been released to the environment, it is
necessary to measure count rate above neck and thigh (to eliminate input from other
radionuclides in the body, e g *Cs or *'Cs in count rate) The following formula is to be
used to estimate the measured activity of radioiodine in thyroid:
My, (O =(—n)xK,

Where

My, (1) = the activity retained in thyroid [Bq] at time £, after intake
Ty = gamma-radiation count rate from the neck [unit of count rate]
7, = -radiation count rate from the thigh [umt of count rate

= calibration coefficient [Bq/umt of count rate]
In an emergency with involvement of radioiodine, use only the following formula to estimate
the d activity of radioiodine 1n thyroid:
Mgy (D)= (mm—n)x K,

Where
My, ()= the activity retamned m thyroid [Bq] at tume £, after mtake
Ty = pamma-radiation count rate from the neck [unit of count rate]
= back: -radiation count rate in place of measurement [unit of count rate]
K = on ¢ clent it of count rate|.

RBRER TNy O TSR ERET B aHEE |

10

http://www-pub.iaea.org/MTCD/publications/PDF/EPR-Medical-2005_web.pdf
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F.80

eople exposed
volent act

Figure F14a. Measurement of 'l in the Figure F14b. Background measurement to be

thyroid. used for the thyroid measurement of a
person. This is important for later dose
Photos: STUK. assessment.

These photographs illustrate the method, but when responding to an incident,
additional measures would need to be employed, i.e. the detector would be wrapped in
plastic film, and the subject would wear disposable gloves.

Thyroid monitoring with hand-held instruments
(PEOPLE MONITORING TEAM)

L.

[}

10.

11.

12.
13.
14.
15.

Choose a suitable area for the monitoring with as low a level of
background radiation as possible. If this is not possible
outdoors. try a building with high shielding factor, a basement
or cellar. The facility should be large enough to make it possible
to arrange separate waiting and monitoring rooms.

Arrange facility for measurement and for handling the people
to be measured. Establish waiting room and monitoring area
that should be kept free of contamination. Cover chairs with
plastic or other material that can easily be changed.

Prepare the monitoring equipment. Preferably use Nal or CsI
detector. Provide instrument manuals.

Switch on the monitor.

Set measuring time (100 seconds or the standard for the
instrument used).

Do an environmental background measurement.

Do a reference measurement on a non-contaminated person, if
possible.

Register the name of the person to be monitored and other
information indicated in the registry form [Annex 3].

Shield the detector with a plastic bag which should be replaced
after each measurement.

Keep the detector close to the persons neck when performing
the thyroid measurement [Figure Fl4a. Information F.80].
Perform a background measurement. asking the person to keep
the detector resting on the thigh as shown in Figure F14b in
Information F.80.

Record the results and fill in the registry form.
Check that the form is completed correctly.
Inform the person monitored about the result.
Advise the person on suitable follow up actions.

http://www.tmthandbook.org/
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HPA-CRCE-044

Practical Guidance on Thyroid Monitoring for
Radioiodine Using Hand-held Instruments

M J Youngman

ABSTRACT

Folowing an it o
monitor large numbers of people for intemal contamination. In the case of iodine-125
('3%1), iogine-131 (**') and radioiodine releases from nuclear reactors (mixtures of |
and shorter lived iodine radionucides) screening measurements can be done with
simple scintilation probe based instruments held over the thyroid

This guidance gives a procedure for monitoring of the thyroid using Mini Instruments
type 44 and type 42 probes. Factors are given to convert measured count rates to
activity in thyroid, dose to the thyroid and committed effective dose for intakes by
inhalation. Measurements with these instruments are capable of detecting about 2 kBa
of ™'l and 1 kBq of I in the thyroid of an adult. For measurements made 24 hours

after intake, d to values of dose of 0.2 and
005 mSv for ™| and ™| respectively, assuming stable iodine has not been
administered.

TO—JIF8EE I EESE S
GH#ENS MG EX10 cmBd)

Measure average
environmental background
count rate, CRy

I

Measure average thyroid

Decontamination
procedures

Measure average body
background count rate, CRs

Check for skin
contamination

s significant skin or clothing
contamination present?

Has person previously beer
decontaminated?

< BREOEBEICUEEUNDAN
HEHFSBVKIICT D,

BED/INYO TS IR

S Meaniiaa.

No Monitoring complete.
Thyroid contamination
not found

<—— KBRS FOEHEHZRAET D,

Monitoring complete:
Thyroid contamination
not found

No

Monitoring complete

Yes ‘Thyroid contamination
should be reported as

present. Subject net thyroid
count rate is CR-CRy,

No

available?

SEERIELRSTER =

Figure 3 Flow diagram showing thyroid monitoring procedure gﬁﬁﬂa)g-l-ii - kﬂ;EEB—Fa)g-l-ii

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/337139/HPA-CRCE-044_for_website.pdf
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Table 4. Age-specific conversion factors for the measuring device (**'1 kBq [uSv h™'T™).

Distance between the neck and the probe (mm)

Age group Thyroid volume (em®) 0 {contact) 5 10 Averaged ratio”

3-mo-old (infant) 12 11.0 (D 46)" 152 (0.51)* 20.0 (0.56)" (0.51)

I-y-old 1.7 12.4(0.51) 16.7 (0.56) 21.7 (D.60) (0.56)

5-y-old 33 13.8(0.57) 18.4 (0.62) 23.6 (D.65) (0.61)

10-y-old 7.6 17.9.(0.74) 229 (0.77) 28.7 (D.80) (0.77)

15-y-old 119 21.1 (0.87) 26.6 (0.89) 32.7(0D.91) (0.89)

Adult 199 24.2 (1.00) 29.8 (1.00) 36.0 (1.00) (1.00) Hewbom motél

“Numbers in parentheses are the ratios of the values for each age group to that for adults.
"Numbers in I heses are averages of the ratios for different distances of 0, 5, and 10 mm.

Table 5. Conversion factors obtained from experiments (kBq [pSv h'TY.

Neck phantom (previous

Phantom ORINS-type (this study) dose assessments) (Fig. 2) ORINS-type (JAERI 1993)
Radionuclide

B 3342 (4643)° 30 € 3242 (44 4 27

:'::Ba 31424412 €

4 = =i DI S g

Cs 2742(38+2) PERDEFMELE RELEDLLAL

Note The loaded volume of solution The loaded volume of solution Only TCS-161 was used
was 20 mL (20 g) was 19 mL (19 g) to imitate
al5Syold

“Numbers in parentheses are values in the case of the probe located 10 mm away from the phantom. Other numbers are for the contact geometry.
Error = standard deviation.

Kim et al. Health Phys. 2020.

SET—RIHY ETD, MERFRBBEIECR 7Y —Z v IREOREB %
1T > 7eBRITIRET L 7eNal(T) ¥ — R A X — 2 DIERE TS,

[Z&R]
Kim et al. Reassessment of thyroid internal doses of 1,080 children examined in a
screening survey after the 2011 Fukushima nuclear disaster. Health Phys. 118:

36-52; 2020.
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- Yajima et al. A screening survey exercise for thyroid internal exposure from radioiodine
after a nuclear accident. Radiat. Prot. Dosim. 184: 483-488; 2019.

43



| PRI IS <SRBT =9 VU OFBIE (WEIRF- RF NS

©Enalish | Q | 8% |

/ ca.,me.om CEMBORE  ER-MIE  EE-RE ED-OSS e

BRIl > ARROIE > EEARLE > 12 REABUBIRG

12. RFABARAmER

1\ Erh B \iEalz

\ TV EFIERTIR IR
BT SN HREAQBAIRE —(EIBIFA]
PDFZ=:1387KB) ®
ABR(1/2) (PDFRX:939KB) )  HEIKR(2/2) (PDFZR:890KB)
H(SNSFBAIE) MEMTEGU D, REOUTMEEMILELL .

O ET: SHHLR5~30k DHRTENTTDRABREIZ DL

o RBR WIZDWT(R) (FR26E5H28H HORFETF MR
HEAS FH2)

© FRBRBIE<KRBE—II I IEHEYZ JT’JL(PDFH@E 1241KB) ®

TIRERT 1, TERF A I TWebtRER
https://www8.cao.go.jp/genshiryoku_bousai/shiryou/shiryou.html

ARRSBOEAOTF|E ~ROHEN

[~ 5 mownns. puarance
, S e
A aR 2.

P WD, o350
BrmeioT mAdeERL

WRRERCHL T
el e o)

CAEE B 5 R7E)

EMZERT DESOBAOFSIE ~REDTN~

[asmion-__J 5

GRIRDIET) (BBADEEE)

B ww - weR, DoTEREGLET.

[

(ERBRIONT)

)05 AT08E] )

FRBIALE < REE=5 U > TRHME

(BRREES (W, b GEES) )

& smnown

& w0
N OE R GEAE NERDEOES)
R B aEEE (NTEOR)

B R T L A ]

§P WERRRG, vl PR KR,
ORI R L0 S B

44



