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The Horonobe Underground Research Laboratory Project will be conducted in three phases,
namely “Phase 1: Surface-based investigations”, “Phase 2: Construction Phase” (investigations
during construction of the underground facilities) and “Phase 3: Operation phase” (research in
the underground facilities). This report summarizes the results of the investigations for the
2019 fiscal year (2019/2020).

The investigations, which are composed of “Geoscientific research” and “R&D on geological
disposal technology”, were carried out according to “Horonobe Underground Research
Laboratory Project Investigation Program for the 2019 fiscal year”.

The results of these investigations, along with the results which were obtained in other
departments of Japan Atomic Energy Agency (JAEA), are properly offered to the
implementations and the safety regulations. For the sake of this, JAEA has proceeded with

the project in collaboration with experts from domestic and overseas research organizations.

Keywords: Horonobe URL Project, High-level Radioactive Waste, Geological Disposal

Technology, Geoscientific Research, Sedimentary Rock
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Bt (RXV) ESORHAKZLI L8 HD 418 R KEE 2> Th Y, BHHKAZE L T
D b WEERFMREG & OWBEE (750 n’/H) Ziid L TnET, /o, AKkEB XORF
BIPeKEIZOWTH, BRICEZ VK LB L (X)) BHORHKESZ AL 8 AN
RRERSTEY, AHEAKEN 5,660 m’, HIFEHPEAKE 182.6 m* T LI,

& 3 XEBIN~DHKE

A AHkE (m*) AR RYEKE (') APk E () *
Yk 31 4E 4 H 4, 473 359 149. 1
AHICHE 5 H 2, 894 251 93.4
THICH 6 H 2, 827 257 94. 2
BICHE T H 3,614 303 116. 6
TITH 8 H 5, 660* 418 182. 6"
AHICHE 9 H 3, 837 333 127.9
AL 10 A 3, 208 302 103.5
AR 11 A 2, 827 261 94. 2
AR 12 A 4, 384 283 141. 4
G241 H 3,117 230 100. 5
S22 H 2,928 312 101.0
SR24E3 H 5, 187 344 167. 3

& &t 44, 956 —

R AE 5, 660 418 182.6

%1 b HVIREBFERE & OB EMIT 750 m*/H
2 HEKBEXADOHRM TR LI-HE
*3 A TH B OB KE

(2) TR D DHKDKERELR

T RiaR B S D ISZHIoFUK]) B L0 HEHT L (X)) B3GR HKFEEf DR K ) (2
OWTIE, M 9IRS LD EAMRER, DA 738 0EE, ERLE (7 e =T ER) &
1Tolett, KRS T D0BRGHEHEK] & U THIKER 218 U CREJINTHR L ThES,
£ HEAlL (X)) EHREKREmOFUK ] (IZOW T, IFERICHEEO@ X I2& > T
AR SN DHEBEERIC OV THUBEEZITo TWVET, 2D OPKIZOWNTIE, HEKLAED
At & eI JFA L |/ A) IKEMAZ S ML TWET,

BRTEEIZRB T 2 KEREMRRIL. R 41T L0 PREEZEZ 2 LHEYEKIT
DWEEATLI,
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@ #a+ (X)) SRR KRE RO RK

mKF

PSP fEnl
sl
@ BAREIZH1T SN A @ ﬁik » A < Es
I ()
- £k BHA
RHAEE R
— EAEE
(Bt et 22 e ) (R
$ B0) v Tk P
(2E24) B
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x4 HTHSN O OHKICHNSKERERR

~ S N —
lﬁﬁzg Hljﬁi}_g T f[ﬁ]j‘ﬂﬂi}_g (23%1@)
SINTIEE FRCHI SRR 184E12 A A% 304E4 H WRgs14E4 A | AKETGEBG L
~RR304ESH | ~ERRS14ES A | ~ S F24E3 A ek e
SEHLD K <0.01 <0.01 <0.01
77(]\ >L])7A A (RY) BRI KR o JFK <0.01 <0.01 <0.01 0.03
mg
B IZ 31T D LB HEAK <0.01 <0.01 <0.01
SEHLDJFIK <0.01~0.08 <0.01 <0.01
=
( E/T) Al (RY) E5R KR o JFUK <0.01~0.02 <0.01 <0.01 0.1
mg
BiKEAm 2 31T D ALER i HEAK <0.01~0.02 <0.01 <0.01
SEHLDJFIK <0.01~0.02 <0.01 <0.01
:Z I//L')/ A (RY) SR KR o JFUK <0.01~0. 04 <0.01~0.01 <0.01~0.01 0.1
mg
BiKEAm 2 31T D ALER i HEAK <0.01 <0.01 <0.01
SEHLD K <0.8~3.5 <0.8~1.5 <0.8
7 v H A (RY) SR KR o JFUK <0.8 <0.8 <0.8 8
(mg/L)
Km0 D LB HEAK <0.8~1.6 <0.8 <0.8
SEHLD K <0.1~160 64~83 57~80
(ﬂ: ?L% AL (RY) B8R KRR O JFUK <0.1~37 0.3~6.2 2.4~6.2 10
mg
KA 238 1T D LR HEK <0.1~3.0 0.1~1.2 0.2~2.2
SEHLDJF K 0.41~117 59~179 55~90
PR . . 120
AL (RY) EER HKFRR I O JFUK 3.0~150 3.0~39 18~35
(mg/L) s (A ¥ 60)
K RBAH 23 1T D LR HEK 0. 60~48 8.9~21 6.2~21
SEHLDJF K 0.12~110 44~62 30~61
AN —
£7( //;f)wT AL (RY) B8R KRR o JFUK 0.12~22 0.20~1.5 0.27~1.1 —
mg
KA 238 1T D LR HEK <0.05~6.8 <0. 05 <0. 05
SEHLDJF K 7.5~9.5 8.1~8.3 8.1~8.2
pH AL (RY) B8R KRR o JFUK 6.7~8.7 7.0~8.4 7.2~17.8 5.8~8.6
KA 238 1T D LR HEK 6.9~8.6 7.3~8.2 7.4~7.9
SEHLDJF K 4~580 6~290 6~130 200
Y¥(ﬁj¢f{?ﬁg AL (RY) B8R KRR o JFUK 1~170 1~8 3~6 (E| F'Eﬁﬁiéj
mg
KA 23T B AR HEK <1~9 {1~2 <1 150)
SEHLDJF K 20~4, 300 3, 300~4, 200 2,500~3, 900
Hiew
A F HlL (RXV) BRI RS O JFUK 10~1, 500 16~220 77~170 —
(mg/L)
BRI 238 1T D LB HEK 38~4, 700 2,200~4, 300 1, 500~4, 000

*1 0 BT B & e
*2 1 GOKHIERIZIX 91 2R
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Q) XENDKERERER

TR 2> B DK O fe T d D K 0Bk s (K 92) 12\, EHR (FAI 1
JH) EKL (BE 12), KEREZERL OO ET,

BRTEEICBIT 2PFEMFIL. £ 5I1RTERBY T, HEHEEIZONT, LD bWk
(WA & OWEM (20 mg/L) Z@E LR (5 A, 9 A) Y £ L7z, i o kit
il (B2) IZBWTHRREDEWMEZ R L TR Y | [F BICERE L 72 5KER6 1S3 1T D AAB i HEK
DY EREITEVVE (K1 mg/L) THDHZ LD, MFIEH» D OPKDOFETITRL, BT
SRR Sk BRI BERICE 2 b0 B2 bNET, ZOMOFEEBICONTIE,
EMEOFHNTH D Z L2 b RE)INCHEEZ 52 TRV O L HET L TWET,

O:#sTUkim;f-i | : = IREHE

BEKERR

o O et
.,—’/. ﬂﬂﬂﬂﬂﬂ B3 2 @ g B1 h\\' //'/
e FFREM D Tk ) - OB-Z-"
& . ; FAOD S Thn L)
E XIgHE
FIEE]

92 XEBNOFAEM SR

BE 12 XBNIOHFKIRER
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& 5 XENOKEREHR

WA BRITCAE
N a| R VR 18 4F 6 A FRE 18 4E 12 A s b0
PVRAT e | ~psie i | ~Emsigsn | ESEL D Lewpme s
OBt (i) 23 A W
)= <0. 02~0. 04 <0.01~0. 35 <0.01~0. 18
Bl| )= — <0.01~3.5 <0.01~0. 95
g <0.02~3.35 <0.01~4.9 <0.01~4.6
R )= <0, 02~0. 04 <0, 01~0. 27 <0, 01~0. 14
(mg/L) B2| = — <0.01~3.7 <0, 01~0. 86 5
g <0.02~3.28 <0.01~5.0 <0.01~4.6
)= <0, 02~0. 07 <0, 01~0. 28 <0, 01~0. 18
B3| = — <0.01~2.5 <0.01~1.0
EE <0.02~1.03 <0.01~4.6 0.01~4.7
)= 0.37~1.06 0.11~2.2 0.33~1.0
Bl| )= — 0.156~2.1 0.40~0. 97
g 0. 42~1. 50 0.15~6.5 0.28~0.97
Ste s )= 0.37~1. 14 0.14~2.2 0.32~1.0
(mg/L) B2| g — 0.15~2.3 0.32~1.0 20
g 0.4~1.16 0.16~2.3 0.33~0. 99
)= 0.4~1.31 0.16~2.2 0.31~0. 99
B3| = — 0.11~2.3 0.33~0. 99
EE 0.49~1.24 0.16~2.3 0. 25~0. 98
)= — <0. 05~0. 83 <0. 05~0. 06
Bl| )= — <0. 05~0. 92 <0. 05~0. 07
)= — <0.05~0. 85 <0.05~0. 17
P )= <0.01~0. 13 <0, 05~0. 89 <0, 05~0. 06
(mg/L)  |B2lHUE - <0.05~0.76 <0.05~0. 05 2%
)= 0.01~0.35 <0.05~0. 85 <0. 05~0. 05
# )= 0.01~0. 21 <0, 05~0. 89 <0, 05~0. 06
B3| = — <0, 05~0. 90 <0, 05~0. 05
w)E 0.02~0. 17 <0. 05~0. 96 <0. 05~0. 06
7<) 7.1~7.4 6.4~7.7 7.0~7.8
Bl| )= — 6.5~7.6 7.0~7.7
%EE 7.0~7.6 6.5~8.0 7.1~7.8
F )= 7.1~7.4 6.6~7.9 6.8~7.9
pH B2| g — 6.5~7.6 6.9~7.9 5.8~8.6
)= 7.2~7.6 6.6~8.0 7.0~7.8
# )= 7.0~7.6 6.6~7.9 7.2~1.7
B3| = — 6.6~7.6 7.2~1.7
)E 7.1~7.4 6.6~8.0 7.2~7.9
7<) 3~34 <1~360 <{1~45
BI| )= — <1~390 <1~46
%EE 6~86 <1~400 1~46
S b F )= 3~36 <1~390 <{1~42
(mg/L) B2 cp)g — <1~400 <1~50 20
)= 5~47 <1~460 <1~50
7<) 3~35 {1~420 <1~43
B3| )= — <1~460 <{1~56
e 5~49 <1~650 {1~54

w1 RN 2 ok

*2 0 BROKHAIEK 92 Z R, KB OKE F 0. Inf1r) . T/ (KR L PoKEOM b L <Iid 1/2 ) . TE UK L 1n f13T)
#3 0 LD bWIRER R A & OMEERICE Y. B H TR 1km (B3) HumoofE
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(4) fE&EI+ (x“')) %%Jﬁiﬂ@tﬂﬁkmk”ﬁéﬁﬁﬁ%

M hERE ORERRIZ & 0 R4 L iREl = (X D) 1%, ZEICEK SN EE L (X)) & CE
HLTWETR, F7J<éwtmﬁl&iﬁ5%mi (2))%%173_«@%%% B 5720, X 93
(ORI IRERASIZB N T, BUIHOR—V 7 b Pk Z @R (R4 [3/45) 128K L
(BE 13), KEMELZEHmL THET,

BFOCHEEICBIT ATEMARIL. R 61T LB, TNETCOREMELRAETHLZ L
2H HElL (X)) ESSELREICEEL 52 TWenb o LB L TWhET,

R E 2R 1 R B 20t E

ﬁ.ﬁu:t (R ) EiEEARREE
Ik BT ERE

3 d
T+ r‘;'f‘g‘?“ rsd

s

A EEaEEtHASH

BEE 13 #EElL (X)) EBRED 0)1’@'!‘7](0)?**#(& (A1 ~M)
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* 6 AT (X)) ESFLAOMTKOKERERER

WL BT
n ) sk ﬁﬁ@ﬁ%ﬂ ¥ﬁyﬂﬁﬂﬂ AFEAE SEpit
SIHT I i ~ VR 19 4 | ~ Pk 3142 A 2 4
HEHI (X V) HEHI (X V) 5 g o 1l R )
N} %
Al <0.001~0. 001 <0. 001 <0.001 | <0.001 | <0.001 | <0.001
BRI A A2 <0. 001~0. 004 <0.001~0. 002 <0. 001 <0. 001 <0. 001 <0. 001
(mg/L) A3 <0.001~0. 003 | <0.001~0.009 | <0.001 | <0.001 | <0.001 | <0.001
A4 <0. 001 <0. 001 <0.001 | <0.001 | <0.001 | <0.001
Al <0.005~0. 171 <0. 005 <0.005 | <0.005 | <0.005 | <0.005
& A2 <0.005~0. 006 | <0.005~0.007 | <0.005 | <0.005 | <0.005 | <0.005
(mg/L) A3 <0. 005 <0. 005 <0.005 | <0.005 | <0.005 | <0.005
A4 <0.005~0. 022 | <0.005~0.006 | <0.005 | 0.007 <0.005 | <0.005
Al <0. 005 <0.005~0.012 | <€0.005 | <0.005 | <0.005 | <0.005
b A2 <0. 005 <0.005~0.007 | <0.005 | <0.005 | <0.005 | <0.005
(mg/L) A3 <0. 005 <0. 005 <0.005 | <0.005 | <0.005 | <0.005
A4 <0. 005 <0. 005 <0.005 | <0.005 | <0.005 | <0.005
Al <0. 002 <0.002~0.005 | <0.002 | <0.002 | <0.002 | <0.002
1L A2 <0. 002 <0.002~0.003 | <0.002 | <0.002 | <0.002 | <0.002
(mg/L) A3 <0. 002 <0.002~0.005 | <0.002 | <0.002 | <0.002 | <0.002
A4 <0. 002 <0.002~0.002 | <0.002 | <0.002 | <0.002 | <0.002
Al <0.1~0.3 <0.1~0.4 <0. 1 <0. 1 <0. 1 0.1
7 v A2 <0.1~0.4 <0.1 <0.1 <0.1 <0.1 0.1
(mg/L) A3 <0.1~0.2 <0.1~0.3 <0. 1 <0. 1 <0. 1 <0. 1
A4 <0. 1 0. 1~0. 1 <0.1 <0. 1 <0. 1 0. 1
Al 19. 8~50. 7 0.40~63.0 11 11 16 24
RNES A2 1.29~43.5 0.43~19.0 11 6.2 6. 4 14
(mg/L) A3 12.5~34.0 0.18~41.8 0.55 0. 48 2.7 24
A4 <0. 02~0. 06 <0. 02~0. 47 <0. 02 0. 02 0. 40 0. 04
Al 6.9~17.2 6.3~7.9 6.2 6.1 6.3 6.5
A2 4.6~6.3 3.7~6.9 6.6 6.3 6.5 6.6
i A3 6.8~7.3 4,2~17.4 6.4 6.2 6.5 6.7
A4 5.4~6.6 5.0~6.7 5.0 5.0 5.0 5.1
Al 1,810~2, 760 79~3, 400 950 900 1, 000 1700
it A2 147~2, 910 23~1, 200 680 280 370 890
A A
A3 631~1, 550 27~1, 700 32 26 130 940
(mg/L)
A4 9.7~11.9 8.4~17.0 8.8 10 10 14

*1 : ERHTHEE &R
*2 . BKHSIXX 93 2R
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B) FKINBELCEEIE (X)) BESRKAZMOKERERER

AL (XD) EIGRAKTHEMIE K DIERKNA~OEBEN RN L 2R T 5720, ¥ 941w
FTIEANNO B (A5) & T (A7) @ 2 Mk L OMREI L (XV) ESRAKRER (A6) 12k
<, EMA JRAILE/A) ICERKEITY (BE 14), KERAEZ £ L TWOET,
SRTCEEIZRIT AREB R, & TIWORTERY TF, WAFEmM (A6) [ZBWT, M=
DOy (0.007 mg/L) SN E LA, BEOHABICBWVTHIEAI (A7) 250, FRED
EZMBHL TR, KRR (0.1 mg/L) EHRTH/NERETHL LD, FUERE~DOK
B2 O LT LTV ET,

E EENH

E WRIEME

B 94 FHAKINBICEHILE (X)) BESFKAZENOFEKM R

BE 14 FAKINOFEKIKR
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£ 1T BKINSIUEEH LT (X)) BIESRAKFEOOKERELER
W AE S RTEAEE
ok W% 18456 H SRk 1945 A
SIHTEE™ Hp %2 ~% 1944 H ~3RY 31 4E 3 H Rk 31 4F 4 H
PEEI (X)) #EH (X)) ~%Fn 24 3 H
NG l] AR
A5 <0. 001 <0. 001 <0. 001
% (F ‘/SA A6 <0. 001~0. 001 <0. 001~0. 002 <0. 001
mg
A7 <0. 001 <0. 001 <0. 001
A5 <0. 005 <0. 005 <0. 005
\
(mi”m AB <0. 005 <0. 005~0. 006 <0. 005~0. 007
AT <0. 005 <0. 005~0. 008 <0. 005
A5 <0. 005 <0. 005~0. 006 <0. 005
(==
(ne/L) A6 <0. 005~0. 011 <0. 005~0. 015 <0. 005
A7 <0. 005 <0. 005~0. 009 <0. 005
A5 <0. 002 <0. 002~0. 002 <0. 002
L
(mg /L) A6 <0. 002 <0. 002~0. 003 <0. 002
AT <0. 002 <0. 002 <0. 002
A5 <0.1~0. 1 <0.1~0. 2 <0.1
AR
(mg//S A6 0. 1~0.7 <0.1~1.1 <0.1~0.1
AT 0. 1 <0.1~0. 3 0. 1
A5 0.03~0. 25 0. 02~0. 44 0. 08~0. 38
N =
ZHZS A6 <0. 02~0. 09 <0. 02~0. 43 <0.02~0. 21
AT 0. 03~0. 30 <0. 02~0. 42 0. 09~0. 39
A5 6.4~17.1 6.0~7.9 6.3~7.5
pH A6 5.8~7.4 5.7~9. 1 6.3~8.6
AT 6.5~7.0 6.1~7.8 6.6~7.1
- A5 1~20 <1~66 1~7
(SRl
Y'E & A6 12~173 <1~500 1~50
(mg/L)
A7 1~11 {1~270 1~9
o A5 14.4~30.5 7.2~70 11~43
A A A6 5.1~24.7 2. 7T~269 1.7~37
(mg/L)
AT 15.6~28.7 8.1~100 16~49

*1 o FAR T E 2 o

*2  BKHUSIXX 94 2R
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WEJ,
BRICHEEICRB T 2 KEREMREIL, £ 8IRT BV, £ TOHEBIZBW T EM % i 2
LTWET,
%= 8 HFIEEHIKDKERERER
A SRITCEEE
s Hun
SINTIEE BRK Hi A MR RS
7 e SRk 18 4E 12 A Rk 31 44 A %ﬁﬂg
~RK 31 4F 3 H ~&5F 243 A
TF9¢ & BRAR 5.9~7.5 6.1~7.7
pH sy 5.8~8.6
AX
T 6.8~7.9 7.1~17.9
EWE R T 5¢ 58 BRAR <0.5~17 2.8~10
(FELED e - 20
mg 5 <0.2~28 1.1~11
— WA B 0.5~10 <1.0~4
Y &
(ne/1) i et <1.0~8.0 <1.0~2 .
Bl ST ' : :
e WA B 6. 6~52 10~29
N 60
(mg/L) H R 2k
A 0. 2~45 0.3~2.4
Ly 9T & ERAR 0.5~5.0 1.5~3.3
8
(mg/L) H T
e <0.1~7.8 <0.1~0.5
e WFIRE PR 30 30
o 30
(cm) M T Hi % 2 20
B S5
— W B 0~30 0
(ft/nl) it st 0~2, 100 0~130 o
Bl T ’
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6.2 ARFTAMEIDREZEAERRE

WFZEAT R HELD DBRBERZAFIA L LT, M 95 TR HUSIC THAN O AKE B L OE % %t
LUICAEZ FM L TWET, DFCEEICB T 28 EFHRIL. INETLHRLTRERE
B2 & ZRER L TV ET,

(1) FwAKRINOKERERER

HEAND 2 Hpiz v, @i U5l 4 [l/48) I8k z21TV (BE 16), KEFHE % £
LTWET, AFEE, AR L0+ (X)) BERKTELOKEFRAER R LB, Tk
BIGWICAR D BREEHNE ) (CHELL THEBL TWD DT,

BRTCAEEIZBIT 2RERBRIL, & 9IRTERV T, TRETEHEL TREREMLN
RN LR L TVWET,

EE 15 BEKIOKERE
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& 9 BKINOKEFAEHER

JEERE S RTEARE
SrRrIE E ER K H Wk 14458 A ST SFn 2 &
~ P31 42 6 /1 9 1 11 A 2 J]
No. 1 6.3~7.9 7.4 6.6 7.1 6.8
pH

No. 2 6.4~7.7 7.0 6.8 6.9 6.7
AL No. 1 <0. 5~62 7.3 0.8 3.7 0.8
(mg /L) No. 2 <0.5~10. 0 2.1 1.5 5.9 1.9

{gﬁ%rg% No. 1 1~70 2 2 6 1

(mg/L) No. 2 <1~69 2 4 9 2
T No. 1 6.6~13.9 8.4 9.8 9.5 12.8
(mg/L) No. 2 5.5~12.5 8.0 8.5 7.5 8.6

*1 0 ERSHTIEE OHZ T
*2 : BRKHSITX 95 2R

(2) REORAERR

EAINZIBWT, Eey (RRI3 B/ (- 2 - 5)) CARBRBEORHEEZIT>TWET (B
B 16), A%, St. 1~St. 3 D 3 AT TEM L TWVWET,

BFOCEEICB T DREMARIT, TNETERELRE(ITROONEFAT L, HEFE L L
TiE, & 10IR-TEBY, ZFYYRA, =V 074 2R NVay, 77~ (b~
A) =3I NTFTHVHO6ENHERSNE LT,

TH 16 LALREAS
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x 10 HRIN-EEE ()

AR
H B i

) ©) ® @ ®

YV ATFF YV AT X AP AN VU i
A A Ve N
n Koav VAR RYavy EN En

B+ B H7 TR (Y~ R) NT N I8
a7y a7y =Y k33 VU Nt
1 A INFHT T N

*] : BRI EAR L

O: T3 fHRFEE ) (RN 25 48 IEEES 214 2) ICEESKRARTD AWM B L O BIR R T &M

@: THEIROBZNOH LI LB OFEOLRAFIZBI T D15 CFERR 4 45 IS 75 5) [ B AE Bl

@: TBREEAL v RUAR 201 7T[¥RK - ek 3] ) (BREEA 2019 4F) ORoifici

EN:HagRfEi B3 VU Ma/EI T3 NT: dERaiksai
@: THEEL » RUAR SR (UK - 73K) 18EThR (2018 4F) | (ALiEE AL 30 4F) O
En: B/l 1B Nt:¥EEIRam N:gE

TB RO DI R EAEMIZB T 5T —47 7 OKEITHR) | (HAKEZREERS 1998 ) oiliifE
TREOEBA — AR SRAR S E— ) GRET B 51 42) 1SR TER
(55 2 B A ARBRIR R 2 EL R A S (o EBFRA) | GRIET IBFN 57 42) IC SR ERE
AT Gt

K@, DITHOWTIE, Ly RYARD EHIENHBLANZE L2 >TNND,

O @ & @
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1. REEROHRBEH

LRMROIGAA & LT, EEMERE, FAMEE, LERIZEERICS O T, 1EEOR B RE )
BURTTRAX Nt A TN L, ZEXROZGPEDORGELEE T O E L,
ZDIED, PR - BRI SIS X 2 EMR 22 b e — L2 i L, B50 %

=H
RICH

RWERLIEDE L (BE 17),
I 51T, Bl EECHAEE - KR EEEOTTH 2 Eloxt L TE2HE = Fh L7-1F

EEZEER e EOWEE R AT, EROHR RO TTHAME DGO L ET IR

AR
(ZHR Y MEe 7 & HEEBO®BIIEOE Lz (BH 18),
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8. BMNT-#IR

WEAE % S Jog F FE R I C 9209~ 2 I T PRI &2 )T R & L7eikgEi, EWNSA oM 7erERE & o (R b
e GE ) 21X L, K BE T 5 HMAR OS2 G THED TWET, ST EICF M L
T E72WER NI T D & B Y TT,

8.1 EINHEEE & DR S
8.1.1 RELOHMERS
RERKF
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