o RN 4 1 2 L R

[ 04-03 el

Wiksk & £ DR

Y5 VREhEE 2 O%E

<BE>

VI VRIMDAEE LTE, KEL BT TCERBEMIRES LI v Fa)—F 5 (ISL)
KL BHENDSZ, EXANICIIMOEBEEREB/KRTHZHN. U7 URILOGEIE. HIIR#E
LDERE - WERE LOFHKRLFEREREMN (BRBRERE) PMFAIRTHZERE, AV Fal)—F
VIOENFICERLTWSHEICBVWT, hOEEEROREERMEFIKEICER>TWS, Th
TNOFIEDRFHE BABZRT,

<EHFEA>
20094028

<& >
1. 05 VERINEDELE &#R

D2 VERORERMIE. EXRNICIIMOEEEREBKRTH 50, BREIREHELOEE - &
RO LUFHRAEREN CRRBRERE) PFARTHZIRE. V7V DBIBRETKITETP
TWHEBZFABALEZA Y Fa)—Fr T (SL) ENMFIERLTWSHRIZBWT, thoEEE
TRORBERMEEIKRECEL>TWS, oo —HOU ZVIFHEP &G EMDILMERDOHEEY
FREFBEEDNE LTEEINTWS, BIEFEANOD S VEAEEREEZR 1 IIRT,

VT URINEDZBERICHTIY ., BRINRIFHICIILUTOEDAEIFLN S,

(a) ShERDF, KEX, X, MRHNOOFERE, MTKAE OFERK. BH. BIBOHE,
(b) SLEDHE. T4abb, hiE. A, BILDRRE. HE - RIELEOEHE,

(c) BEBLUL - TEDOEX, &EKM., B - RMIEORBERLE,

(d) Do UiEimBMEBOREL,

AL EDBIROERE ICIIHEN L EDIXARWD, BEDORRE, tiLLOERBEREESE
ka\%bwﬁMT%?w%ﬁﬁiﬁwﬁﬂﬁﬁ\@Wﬁﬁ@&[%ﬁw?&ib@ﬁhﬁ@
6 &:\/\O
2. BXE

SLR D LEBRBVRFTIC O T 25 aICIE. —RICBERFIBENBERAINS, — O LT RKARER
M EATERMLEOEEMEND RN &, REEFRBICIYEKIAMNTEHEETE 2 &R EF
ROAKREWV, HETE, ARNRELRDIMKRREN L YRS RYDDHY, BEXRIECTHEIBEATRER
%Fg@@<@9131méﬁ\ﬁﬁ%@ﬁvFﬁﬁﬁ@%mwﬁﬁﬁﬁ%ﬂﬂ%Tﬁé@Eﬂ
L ERAT=1AWN

REXWALRD S VEXRBIILE LT, A—AMZ ) 7DRangerfill (2) . 7IE7®D
Fm%wqgm\lyl—»wmmﬂm\bfﬁ@Md%wHﬁe%M@Eﬁ%H%héo
3. AR

SERA —ELU LD TREICMET 2HEICIE. WMENSIKE THREARY. SKREHTT
RiET 2 AN’ RENTH B,

D5 VHMUDIARIETIE. FICT RV HAIARNRBHAEETH Y N FEE ORNEHIBEEIED
MNETHZD, 77 VRMANT~2%ULUTTHNIEEELLL & RAROITNRILFRM AN EHETE
%, LDL, AFFOT7HNIAMBORESGEERIRDL D IC. 7T VikARMI %L E
LR Emi R DB EIE. MREEZEORIIRHRIEZ B (T 27D, FERBENIMKRISIED A 7AW
TRIET IRMOBFTATRER>TWD, TOEFERITEFNILLTOEEY TH2, TEER -
BAERICKYENME - BENZELCHRBIEL TWBIEEICIE. BBROBMELAEO THKEREIET 2
I, ALEERIEZHAEDETHWS I EDE L,


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_183.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1456.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_949.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1276.html

1) L4 XK= 7% (Raise Boring)

ShMAD ERICEXZTEARRL., EAISIHMEZEVWTAA/OY hAR—Y V7 %2EHIL. T3
ICEWTY =3IV JEY NEHMAILT, V—IVJEy MNaB|XEIFDODEAAEEIL. SLG%
TETERIUNT Z2ITETHSD (BB3) ., B F 49 DMcArthur RiverSEILTIXZ D IEABWLWSNRTWL
o
2) Ry Y RAR—JL - K—1) > 7% (Box—hole Boring)

SMAD TERICEXZTE AR L. THISILERAEY —<v—A~v RZE# L LIF DDk %= iEH]
L. Sia%xTETERNT Z2ITETHS, (H4)

3) ERARY JRE—I - A h—E >V F% (Remote Box—hole Stoping)

RYDRAR—=I - R=) VT EKETSANAMN—=EVTEEHAEDLDE T, EEMEALYMALE
IEBITETHD, (H5)

4) Yxv b -RK=YY>J% (JetBoring)

SMAD TERICFXEZTBEABEREL., FEHHISEMEKICET TR/ Oy hR—=) VT %&EHILT—>
VU ERE, LIRICESR LA oWkOy Reas—Y U JIGEL T, MR EADPSEEKY
v NESFHICLYILAZREEIL. R —ROIAZTHTENR LRy T8ET I TETHS (H
6) . AT Y DCigar LakefhilU TIECDITEE ANOFRGEHAESHOELLFRILIETBEINTWLS,
4., 41 Fa)—Fv7 (ISL) &

MmENSEHMEHEZBL TS VIMAICKAER BERELETILAVAR, FLIGBREKBAR
HREALKEK) Z3FAL. BAE (nsitu) ICEWTOZVEBANMLT, BROFETHRMEHI S
FICERT 2 HETH 3, B, TOAEREIDODTUIA VYT L—RY)—F U FFEEE IR TV
=B, RETIE. A VT L—R)—FrJEREWVWD BERRACRKRMTAFRT 3258ICRE
LTHWLNTWBDT, 1o Fal)—F U J0&EME=RWEONEYTH S,

AFTRE Y, DARFRY Y, KE, A—RA MY TEHEILEET2EKENBRFAO—ILT
OY hNYA TOMEBREKRDIFEAE X, COFEICLYERIATWSG, 1V Fal)—Fv
JOFEMICEAL TIE, ATOMICAT—% (4 Vo Fa ) —F 2 JEDERBEAF (04-03-01-02) | I
BRI hTWn3,

<BES 1 bIL>
D2V DR TODEE & E DT (04-02-01-01)
AV FaY)—F 2 TEDEEH (04-03-01-02)

<BEXHE>

(1) WNA (World Nuclear Association) , The Global Nuclear Fuel Market—Supply and
Demand 2007-2030 (2007) , p.104

(2) Jamieson and Frost, The McArthur River Project ; High grade uranium mining (1997) ,
The Uranium Institute, p.10

(3) Barry W. Schmitke, Cigar Lake’s Jet Boring Mining Method, WNA Annual Symposium
2004,


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_04-02-01-01.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_04-03-01-02.html

1 FEFENOISVEEELR

[HHE8] WNA, The Global Nuclear Fuel Market, 2007, p.104




e
LD
e

X2 #F—ZRXF;3)7RangerfilLDEFXIE
[EHiE#R] BERFHOHERNRZGE BEREE




O

POUR BACKFILL
FROM SURFACE

— =3 e

— 00w [EVEL

RO
SURFALE

OREL OEYY

Tyh—H—\) A — LT OB
B3 LA XK= Tk

[H#] Jamieson and Frost, The Uranium Institute, 1997



FILOT HE

—— BAEY BENG SHCAVATED
OE BOCY ——

ESFAHDAELE REANER HEAD

. — ST CREATED
==
p_—
o EXPAnDBELE SIASILFERS
.
|
-—— I'II Cm——
-
- x.f{-;x_w;.:_:‘-‘x\:%,:}}?ﬂ e L \.&_,.-\- 2 .-__\"\-__3__ \"'Q_..}"Sx who }{}f\.:? Ny
- ﬁ-"’.-'" e, “‘?.-"_.-\‘ 5"'":;‘\-"'-' a S S {l‘_‘;:" LR - T "‘\E}Mﬁ% T
R A R R St ﬁ.- ! AL L RARANE | s iy RO i e __:-___,_ .-____::-___ N
Q‘*:-’ '“‘.--“x o i T T xx:} S _@
R A e o R R A, {::" o .":':.;':'-__.-__--.__.-'_,._ --_:__ SR __::-__:%H_.-:. i _._-:_.-\. :
. R ~
— @% |
FRESH AR o T . X
GRE CONTAMWENT CHUTF ; ‘%\-_ [ Ed-AUET AR
. \%“_f’i‘} )
1 -~ 1
‘ :%-r"x b ' EXPANIABLE
T " hs
CPERETOR | e A p BEAL
T e
HHi — ORE SIZER
f7 BOAHOLE BOAING WATHINE Ll LIL .
TR | . -
pH d | ] _—
e |' . ; Eg j - o T GRINGNG
I 1 | ! H ,E- - - CISEL

‘“‘Q"""ﬂ.

R i ~i==’
R

T i
o ; S e A
R x_,.- e R R
o - ot - e -
.-'-:."'.-" S -.-"'.-x__ ﬁ_____,.\/% \-.;""“ f\}"':-i‘_""{fﬁx{ i\‘cﬂf’% i
o e B .-'"‘x.___.-
"" “"\.-"'" R &

erAt e R .:""""\-.-.'\.-"\- S ki o
G “f\‘ *’“"3} ’?} }¢ '.{”F:e gq:wx{';}:‘f%-“v?“ A e

Tyh—H—1) =L TOERH

B4 RyHZRAHR—)L R—=) Tk

[HH#L] Jamieson and Frost, The Uranium Institute, 1997



FRILICT O
ORLL DRIFT

CRE BODY -

BLAST HOLES

—AREY TO BE ETAVATED

o  CAWTY CREATED
e
et e DRAW CONTROL HEAD
= I .,
o ’
o
't
ol
il
-4
I
R
- S STASILIZERS
] e
- 5:_
e
0
R e MM
i R e i o R : o R ]
Sl T
FRES: AR CRE CONTAIMKEINT CHUTZ H‘h - I_'I'- H"\._ EXHALST A
e - EXPANDABLE SEAL
i
OPERATOR e T ]
T F—f-]!a_. ORI ST
o = 2 I 1L !
HOXHOLE BORMG WATHINE | ...ﬁq‘_,.
WL o crmong
X B CIRCLIT

|
r.l_l "'\‘K'.-.:.::-.;Q e B
S e %ﬁ&ﬁ%ﬁ%ﬁﬁ@ﬁ}wﬁ Sanatey

Lot

Tyh—H—1)\—ikIUTOERA
X5 @y RAR—IL- A—E T %

[HEL] Jamieson and Frost, The Uranium Institute, 1997



Figure 4 r
ajmut of the Jet Boring Mining Method'

Backfilled Cavities
< [shown as perfect cylinders
Tor simp itﬁ:l"]

=
‘i

- Casings
hru Ore

..... o Tu ‘-'l uring

ﬂrehlﬂl‘”ﬁ ~oncrete

 Segments: ] i

& 'l‘ 7 - .*
™ Freeze Pipe Drill =

"r? '3' T T 1L I -"'x-‘

SH—LA28LUTIE, ZEERA-BBRERICKIYRSBIEL -8k ﬁ#"&ﬂ“i‘ﬁb %ﬁﬁ‘-‘*ﬂﬂki
LT &=, ALFRBRIEEMEASHETRALLGND.

H6 vxyb-R—) 5%

[HAT] Schmitke, WNA Annual Symposium, 2004
http:/ /www.world—-nuclear.org/sym/ 2004 /fig—htm/schfd-h.htm



