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Gas Migration in the Engineered Barrier System (V)
Examination of gas migration evaluation through bentonite/sand mixture
using two-phase flow model

Mikihiko Yamamoto*
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Ryoma Mori*

Abstract

Gas production resulting from mechanisms, which include metal corrosion and microbial
degradation in TRU (TransUranic nuclide bearing) waste repository, can lead to overpressurisation
and enhanced release of radionuclides.

In this study, gas injection experiment and quantitative evaluation of gas flow properties in
bentonite/sand mixture (70 weight percent of bentonite and 30 weight percent of quartz sand, 1.6
Mg/m? of dry density) were carried out. Under the condition of cylindrical, constant volume
geometry and axial flow, gas breakthrough phenomenon at which sharp increase of gas outflow rate
after rapid rise in outflow rate of water was observed. Then an iﬁjection pressure rises to a peak
value range from 2 MPa to 7 MPa higher than backpressure. Afterward, outflow rate of gas increased
to a steady state value in the permeability range 10% - 10™"® m?. Outflow of water continued after gas
breakthrough. When the gas injection pressure decreased, outflow rate of water declined
coincidentally.

An enhanced two-phase flow model in which bentonite/sand gas flow sub-model, based on Kozeny-
Carman model, is added to conventional two-phase flow model was used for simulation. Simulation
results of gas injection test were compared with the test’s data. Results of the simulation were in
reasonably agreement with obtained experimental data. Also, two-dimensional calculation of gas
migration in a multi-barrier repository of TRU waste was implemented. Parameter values used here
without reseal pressure were identified through the simulation of the test’s results. Comparing these
results with other simulation results obtained by conventional two-phase flow model shows that the
maximum pore pressure was almost same value between two different models. But estimated value
of expelled water from cavern by enhanced two-phase flow model was less than the value from
conventional two-phase flow calculation. Therefor in view of the expelled water, former calculated
results used by conventional two-phase flow model and their parameters might be rather

conservative evaluation.

This work was performed by Toyo Engineering Corporation under contract with Japan Nuclear Cycle
Development Agency.
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BB FREE R L7,
2.1 FERRROEZ
2.1.1 fafnps
(1) fafm@FEM% I T 1T 5 fafiE
£ 211 UIEREROT 4 M7 ORIREHE, RRESNEEKE, sbicyqn
ZIfafERIc B TESIaMIELE b O L RE L TR S hizREHo 33
BT O FFAT 8 2 R



& 2.1.1-1 FEBIIBIT 2HRAEHE. HAREFAREK, ENE
R R A (ml) AR A AR B K (m)) BN
Ak | 7 1vs | eRBIERTH | RAALBREEE | &St (=)
1 13187 33.22 6.41 39.63 0.97
3 |3337 34.40 441 38.81 0.91
4 131.30 21.60 3.96 25.56 0.54
6 |33.38 8.57 25.27 5.57 30.84 0.67
7 13234 31.55 6.21 37.76 0.90
8 3137 26.37 2.15 28.52 0.64
10 |3221 31.73 4.98 42.71 1.06

ZCTHRIZEM 4, 6, 8 IZDWTIHEIME DKL Ro T B M, HE 4, 8icon
TREARY 7ELEHEPICKOBARSH 22 L. 2R 6 o220 TIXEEEO

BRI X AR OEMREIC X AEREBORD S TEEMS L LTEZI 5N 5,

2. BRICTHES N2 KOEARED LEEEMEICN T 2IKEMESRES RN &

D5, BERHIERIZIZEMS LZZNITEVWIREBIEH 2 EZ Shi,
(2) AR UBRKTRICHIT 28000 E

A2 VBRI ICEM DRI LTV LRE L. REEHKEOR

REEED 5 B TRROKHDEEMEZRD 20 ZOHFEREE 2.1.1-2127 7,

CDRED A UBBROEMED 1.0 tHIE, AR TRIZED 230K

DEIFIEL 0.53~0.90 DEEICHH TR L DFER e o7+,

#® 2.1.1-2 PoKEORERZELD S KD =B OEME

B TR | BAOD | 74NV D5 |y mmce
Sp | oHokE | BEk | oka | ’:E"Ifﬁmﬁ ﬁ"’l(*_”?
(mD) (ml) (ml)
1 12.0 — 31.87 -
3 13.0 1.05 33.37 0.80
4 20.1 2.16 31.30 0.60
6 13.5 5.3 1.88 33.38 0.81
7 12.8 1.61 32.39 0.82
8 23.4 3.32 31.37 0.53
10 11.2 2.82 32.21 0.90
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2.1.2 KDOFEBFRE

(1) sEANENR O ZFBHRE
BRI DOV TRAFERIC N T 2 KkOEBREER 2.1.2- IR T,
FIRNEEL DK DIBBRBUL TR CORBRT — X DREED SE-20~9E-20(m?) DE
BTHOH. REQHEMEEL —B L EEZTRLEZ. CORPH B HAHIEMERIC X
DIFIFEIRNIZEL TN D LY T2 2 & D TE B,

% 2.1.2-1 BERERIZBIT 2 KEBRE

A 1 3 4 6 7 8 10
7ﬁ3§ 1.83E-11| 2.07E-11| 1.56E-11| 1.21E-11] 1.25E-11] 2.09E-11; 1.29E-11
Q(m®/sec)
=/ 2.90E+06| 2.77E+06| 2.87E+06| 2.81E+06| 2.80E+06]| 3.43E+06| 3.01E-20
(P1-P2)(Pa) '
7K®K1i§(f“%%§y 7.40E-20| 8.76E-20| 6.34E-20{ 5.05E-20| 5.23E-20| 7.14E-20| 5.04E-20

K D¥5E:1.002E-03 (Pa - s), &£ & L:3.000E-02 (m), W& A:2.570E-03 (m?)

2.1.3 HZOEBHRH
TVA D ZAN—EOAZEHEE, Ok 2N T2 X ERHBR TR
5B LD ICHRK, TEBICHEEL TS, JHhITHIRMEOZBBEEZDH D
WERESHDLEXSNDH, —AT, AHRTAVERBRREIAZ70—A—F
—CAMOMICEEL FaL—F AL THEH, RKAEICHEREEEEZFZEL T
WHZ L HHHEPEREICEUZREL LTEISND. HAWUBRTELNEN
ADRIPTO (F2)) FEFRBE, ZEERICELEEEZIONIRATHME T2
Br& 1E-20m® OHTIZdH o 7z. Zhid Boom Clay TELSNEELASDEISK /10D
fEDORIZH 5,
2.1.4 AZBHLEEDOIE R LR
FERBIARRBOMEE OB E B LERBREZERBL. AX%2 LD EHIC
Dl > TEGHIE LD, BEICH AEERES LR T2EEDREEL, BFRHAX
DHEBLENEHO-OREOMELRHR T 2D TERDP o,
COBRZVELZREL, HEEOREREMAEIERT L0 THD, EHR
BITER L AFRY -7 L OBRE. FLEEHNABICRELEZLEZSNDS, 20
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35, B/ FRER ) —TREICEMFERPERIND LT HRUIUTORED TH

ARHTHREDMER LW, MEAPFENOEEEEZBI T ERT S L,

TEFEATTHLEREOBICBOWTENOESE. BRICKXVEBEZERT 5.
FEAHZEIH LT~ LOWREZ AR LERET TR, HX757v 02
DR LREHE D RSN,

THOBZKRRICBOTHHN / BHEREIIBOTERRE 2R T 5 & H
H5o

—%. ARABICKEERABIERINDS LT HIRUE. UTOBEDTH B,

EIFRM LR L TIRAR 7Y VLU BEREWEEZ Sh, XV —TRE
CBWTCERARAICERAT 2 HREARMEAETH . AV —T L ORETHE
DPEL ZAEEEDIEV LN X0,

RERHRTZ7 v I ZAD LRI TV A I Z)NV—B—FEU ELOIBDER L TH
LELELTBY. MNREBRBPEDR LEAMEMET LERSTEORE, &
FBOMEIZ L D RETHBORBPEBINTNDHLEZDILHNTE S,

B ATIERRE THRERSSED S I LAAENORERED 5 1%, BHERRED
FEEMERHIShTORD, LEN-T, SERIOERIINT 20K TN ZhOFHE
FERAIBICN UTER T HLELND 5,

2.1.5 &
FHEROBREMG ROLHRICE > TRONEFBRELF LOTR 2.1.5-LITTRT,
RYNFA b EENRALL : 70,/30, SRR S1.68/cr’ OIEIEK TR L 2R %
Auv, BRHIHREZ 86 LRWESREBREAITBN T, FE 500m Y DKE SMPa
EEBLERGETTNLARZRAWEANAEBHREZER L2, ZOBRUTOI &2
5P DTz

O HROTVA Y ZNV—FEHIE 2~TMPa DRIZ 7 Lo

@ TVAUZNV—HRIFFERIELZRRTOHN XDFEEREIZ 1E-21~1E-19n?
DERIZHH Uiz,

Q@ TVAIZAN—HH—FENT TEED & OHKIZHRET %,

@ FAHAEAZBPIVZIILICLIDKOBEHEEMETTHZ 2IEHL,E

kol HAHEEEDFBHIC LR T2REDEDH, AARBHIERETZEN



3 2HWETIVOE M



IHERTERD» D=,
® HEPICEUIAWRAZAHEEFEEC LRI, 8 /AR -T7RETOE
MAEBERICELZ2DDEEIONED, SHRI SRR, BEOEEL MISED

R, EREPDETH S,
#* 2.1.5-1 HZBEROFL®D
AErr—2 | BB | BB3 | A4 | RAkle | A7 | #Es | ®E10 i &
A 3.00 3.00 3.00 3.00 3.00 3.00 3.00
(cm)
EE 5.72 5.72 5.72 5.72 5.72 5.72 5.72
(cm)
LR B 1.57 1.52 1.59 1.52 1.55 1.59 1.56
(g/cm®)
FRIBR =R 0.41 0.43 0.41 0.43 0.42 0.41 0.42
(=) ‘
HaxhBERER S | 7.40E-20] 8.76E-20] 6.34E-20| 5.05E-20| 5.23E-20| 7.14E-20| 5.04E-20{ /K D3FE @R I
(m? _ (fF0RE)
i AFR L BR i 0.97 0.91 0.54 0.67 0.90 0.64 1.06[FEAKELD
HFIE (—)
NIRRT | — 0.80 0.60 0.81 0.82 0.53 0.90|HFHAKE LY
fFE (—) (R faFn)
il Lo 2.90 1.83 2.08 2.41 2.76 2.80 2.56|— EHEAGHEE
thresholdfi KR
((MPa)
BN 2.90 2.66 4.92 3.68 3.57 7.11 2.78|— TEHEAHE
T VA AN~ Mg
(MPa)
ST AHER | A A 2L A BAE RE A
759 ADHE N

3. 2 HEWE TV OE M S
AETIH, X b FAS MBREMOAIBITREOL ) FELBERZEMNE LTH
RICBARINZETNVEZERL, | BIZERLEAZEBHRROY I21V—va L 2T

B3ZLitd D, UHEFNTHVENSA—YDEERELE. 2. DY Il —

vaLiERe, FEEOMERREL LTBSNE 2HERAEFIISS A—-F EAVES 3
AV—VaVREREHBTEILILD, XY ML FRMBEOARBFIINT 35

EFTIIVOBRAMEIZDWTEE L 720




3.1 BITETN
3.1.1 RYNFA M RETIV
T S C L TR ORI DV TR E T E AR RN T LB, S I THANS
RF 4 v IREFNTIREL, SIMBAICH T 2BEO 7 O—EF NV EBATS I L
ICE DL BEMAY DA M LTINS K S R RRK O 8 2 B LoD,
2 DDA RBA threshold [E, H 2 BRSO MEESIZDWT bILMEOREE
BRTEERETN (XY M4 b /BEFIV) 2HELE, 72, 32— MEKBWTIE,
BEBRAETHRI N2 S RTORICH T 2EITETEL T2 DOMRMRFEL L
T RV MHA b /BETFNVIE 2HBEBTI— K TH B TOUGHZ IZH=REV 2 —)V
Y UCHAT A 23R L,
KCRRUERY P4 b /BREHOH ZEEBIC BV T, AR R ORIk
HENZ D, BEOEERET IV RTEBERARECBWTHRIEDSh T8
BEREF)N, EBERESNEEATEILRTERN, LEN>T, I Tk
PR D YRR D BBREE BITHAD LLREM (55 VLB EE) & RIRE L OB
TiCik 4 % Kozeny-Carman EF )WV EBHAT A LIZL D, XY FFA b RSP
DHABTEHO X W ERIENVEREZEAZ. LT TR LBROFEERAWTHEELD Y
TZ7 ) T #R)DEE AEA Technology & 3LEBHH L=, RE TOUGH2 71— kK %
ER LT 21T > 720
3.2 HABZBAHRBOL I2L—va v

AETIE A M N BEFVEAOTE RS b A b/ REHHONZE
BREERIINT 20 32l —vard, ZRCLZEBETNV/NS A—F OBREE, &
BIZ, Y32l —3 a3 L RRICEDS CUHEFNOEAEQTEIC DV TR 5,
3.2.1 HERRHRUHER

1, 2BITEGR Lz, RV b A b EEDRAH (BAEWL%)=70/30) I ¥ 2@
RERY 1 N RETOHRBARRER TH O NTH EE, RUHHK RO
BAGICH LTI 4 9F 4 VT ®fToke T2 TREBINRS LBBRBRBEERE L LTRE
10 ICN9 2ERETRT,

B 10 1T T 2 A R BBARBRORBREMT2E 3.2.1-LIRT,



#£ 3.2.1-1 70/30 MEREBIRMIINT 2BREME (B 10)

EH i/ F /R %
AR JFWVL/3 8, 5EED | RAE 70/30wt%
ABE 5.72cm¢@ X 3.0cm H FFER
W R 1.56Mg/m?
IR R 0.418
HRAFEAFE ATV TRE
EE 5.0MPa Bt 0.43MPa
FIRE - (7° VAD A )

10 ICBI T 2HBRERD S b, FEHKEORER AL EZR 3.2.1- 112, A ZEEH
HEORRELEZK 8.2.1-21Z7R T o J i Mx80 & EHRICIFEDEAN REHIZE
UREEBNIZBALTWE R, XY M4 b EINEEM TIEER P O RIPRK % Bk
HUDOHEBREER L. 7L A 2 )N —RER THRAIOREENTRFK Z 2E Ik

HURR, SERT AR ZBRT 2RFITREINTN S,
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Volume of Discharged Water {cm3]

Flow Rate of Discharged Gas [cm3/min at STP]

15

ol //
5 |
i s
0.E+00 1.E+05 2.E+05 3.E+05 4 E+05 5.E+05 - 6.E+05
Time [s]
3.2.1-1 WEREBEXHETORBEHHKERZEZL (B 10)
10 s .° *® o
L 22 PY
ol & R PHHEREE o ¢ .
~ — 500 KRR T b ., .
* *
* *® 0’.
[ X 3
6 | R e e % -
. e 4 o s
* *
° A4 ¢ IS
*
4t ’. - R 3
[ ]
[
4
2 |
|

0.E+00 1.E+05 2.E+05

3.EH05
Time [s]

3.2.1-2 WEERESBEHETONABHEEZEREL G 10)
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3.2.2 ¥YIalL—vay
Kozeny-Carman EF)VEEALENRY MFA b/ BEY 2 =)V &ML= TOUGHZ
I—FE2RAWTTRDO/NNT A—¥ 28z 8. RBRELHKE. RUH AHEHEE OFER
ZRIIR LTI 49T 40 T2RITHIIEICLD, BITRENS A—5 DORERIT o/,
Ry NFA b/ T0/30 BEM —EEREREMHIIH UTRES N, K 1018
BDEEETININIA—F %, K 3.22-UITRT,

#£ 3.2.2-1 7030 WAREREFMHIIHTZET NS A—F (5K 10)

RERE BT 5%
LGS » A
EAHNAEH 8.0MPa —EFETLR
Bk E 5.0MPa :
BB AH X E 2.4855kPa | BIFI/KZE ST at 21°C
RN o X—%4
M EBIRE 5.04E-20m? FHERER L b
7 VA D IN-FE DB AR EE LR E 2.14E+1 | HBHERL V&E
7" VA - DB IR Y AE 1.40E+6Pa | sABRFER L b BRE
BITRIRAER O BRRER I AE 5.0E+5Pa | 7B%EfE
R L0k B BB 4.0 E+6Pa | 7497477 N\°TA-%
REE 2.5 E-5 TAVTAIT N T4
R EF 5.0 E+1 TAYTAII NG A-H
k., DEMICLR DAT-V7775 6.9 E+2 TAYTAVY N FA=

B 10ICNT 274 w74 Y URRE, K 8.2.2-1, RUK 8.2.2-2IZ7R U1,

TV A ZN—EROHAHFHEED LEPHBRERICHER L TROPTHD, 7
VAV ZNV—HERABPPCEL, TVA VANV—BROKDOBELEEVPLLCRETH
20, REHHAR., AAFHEE L DHBRBRERVW—HEZRLTVELEZI SN
%, 7L AV AN—BEEOHZFHEEORB R LERICOVWTUL, EAEMLIIHT S
REENZRET 2REBICK D FARTRTHSD BTEEREZEROERICSEIL
TEE Y % REV (Represetative Elementary Volume) EF VAR ZHEA T 2154, &
BEXRORBEMDPREZX Ty 7EBICERT AL, EREICETLIETHIEE
WHERIIC LT 2ERIBE L2 DEEZIOND. Fiz. TV A4 7 ANV—HERHEIC
DNTET VA I 2NV —ROEBREREHN RERVEREF. 7L A 7 Z)—EDKD
BEHEE IC OV TIZREBRICREB R VEREFE RIS ® 5 LICL D, I 5ICHER
BRIOGEFITAZLETARTHELEZ SN,
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E
210 |
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8
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ES
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©
£
[3]
2
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[
13
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>

R S T
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0.E+00 1.E+05 2.E+05 3.E+05

Time [s]

4.E+05

5.E+05

3.2.2-1 T0B80BEREVRFIIHTEIIaL—va iR FHE 10

6.E+05

)

10

Flow Rate of Discharged Gas [cm2/min at STP]

~
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5.E+05
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4, W5 2T D H A REFHE
4.1 FRWERHDORE

fEMT I ERIE TRU BRI SHRE BBV TR S Wiz, BEERI)V—72 (N
Ty FE—R) BEBEBTHHEL Ulzo BITICIEANY M4 b INREM R OH R
BATEE 2 TG T 520D T N EHIAAZERR TOUGH2 2— RZ2fER Lz,

4.1.1 HAEFNVROANID A—5

R TR S 2T DT LT 2 RTEATERERE L, The@REHERICH
BIUTENY THEMEZ L ICBR2RENDEZTE LUz,

Ry MFA b ETIVTRO BEEMORMEISS A= IZon T, 5 hiz/85
A=HD>bH, RIBFEMEOBEEREREGOHEE 10 UNTHEZEA Lz, N
YIFA N BDETIVIINTEI5 A—YEEE 41.1-LIRT, £/2. 2HREFT IV
WHALENS A=, FEERREEEREBEMHE LTERBLE, LB OH
2T L A—MEE Lo &N PIZERE Lz 2HH/NS A=, RUZ DY)
MEEZR 4.1.1-210R Uz, BB, RV M A MRETIVERWEFETTE. BOHRE
UMICH 3 20485 A =0 BEEI N TWRWZ &5, HOHRE UMIZH U T b iEE
MEB—DNSA—F AWz, £z, HAREDEILRARUEERIZ TRU BEY
A BB B TR e H AR BARFRRICAE S b DY L

WERERPDRERT IV —7 2 IWATEIZ DWW T IR & EREZROSER
REZR L T=o

% 4.1.1-1 HIABITEFTANISS A= — A INAMVBE )

ABRS ! BEE | 5%
A
M EE R 5.04E-20m* | BRRER & D BE
7 VA IN-ED H Z RN BB R 2.14 E+1 AR L b EE
7 VAP -BF D 3B R EIRE A R 1.40E+6Pa | SABREER L D E%aE
FEATHEES BREERF DB R AN R 5.0E+5Pa | ABE(E
BRI R B REB 4.0 E+6Pa | 74974V N M-H
REERL 2.5E-5 TA9FAV) N T h=F
TR F 5.0 E+1 TA9TAVI N T =4
k, DGR DA-VI70% 6.9 E+2 7497470 N 7 R4

A BOHRULMICOWTS FEROBEM LR U252 7
E2) fEEM, H#OELUHMLUADONY PICH LTI 2EEBEETSNVEERAL, £4.1.1-2127R77 24
AR ) A

._19_



R 4.1.1-2 HABITEFTATIISNZ A—F — 2HREFTIV

REAE/FTIEM K 1.00E-18|Corey 0.30 ]0.18 {4.0 |2.0 | - - |Narasimhan | 1.20E+06}0.00(1.30 | 1.00E+05 0.22
HR 1.00E-16

SRR 7K 1.00E-18|Corey 0.30 {0.18 {4.0 2.0 | - - |Narasimhan | 1.20E+06{0.00]1.30 | 1.00E+05 0.15
HR 1.00E-16

EEM K 7.86E-20{Corey %% |0.940 1.5 19.5 Narasimhan | 2.50E+06)0.00} 0.45 | 1.20E+06 0.43

(70/30 : 1.6g/cm3)-4H R 1.00E-19

BORULM K 8.20E-17|Sandia 0.997 0.00 |- - 1 1.0] 2.0 |Narasimhan . | 4.00E+06]0.00| 1.00 | 9.00E+05 0.40

(BEZE{AGr.1,2) HR 1.30E-13]|Corey 4.0 12.0 | - -

BE 7K 8.20E-17|Corey 0.70 {0.02 {4.0 {2.0 | - - |Narasimhan | 1.40E+06/0.00|0.45 | 1.60E+04 0.02
AR 3.30E-15
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4.2 1 RABATORBIE ,

KETIEARY FFA N BEFVEEALTCESNE, RV MFAL b IEEER
70/30 OBATRMENEE VLA R T —)VC DRI 21T o720 & ORRITRER% 248HT
SN CEBNEMRERL T LIk D, 2EREFVRUARY b4 b BE
FIVDRY M FA b SIREMADBAMEIC DWW THRE Lz,

4.2.1 2HMWETIVIC L ZREITHER
R 4.1.1-2 TRUE 2B A=Y ERHNTTo -, BEREBOBREERK Gr.2

AT T B RHTEEE L TIOR T
(1) BFRREH D%

FRTIER AR 4.2.1- 127 Y. BABBENE, HX (KH) HPEEHEICEAZH

G B ALAMBEIEE 140 H 5 150 FERATHE L. BEK/TEMT) 7IcB0T

6.6MPa, $EEHBIC BT H 6.3MPa 103 U720 AEEM T ) 7 DEKEMEH & A5

BEICBI BT AEL D% 1.3MPa i, EEHMOHRBAICKT S threshold &

1.2MPa IZIFIFE Lo F 72, BEME L b WRIORBBEAEHILZ DB L. 2000 £ELL

B4 6.2MPa TR &2 o 2o BARIBMENIIBEM OH RBAFEICL o THRES NG

e Hbh B,

(2) FEBEKDBEH
FERRK D RAEBEH B IZBI T 2 AR R 2 I 4.2.1-210R T H R (KAE) DUEEH %

BB U CEICRE T B RIS BEREK 150 ELETH D, £, KIIIESE

/TSR T ) 712 BV T BERENES 3~4 ETRE L. HADBMEIRZ D% L7

LT, 2000 LI 0.47 TEBIEL TN S, HRBAKOEEHMPIZBIT 252

DEIFIE I, BN < 3~6%DBICH o0 X BIT, WAHED & EEAD DR

Bk D A HRH BIE 700 £ 5 800 ETHRAMICE L, 2 DI 8.2(n°/HiE In 4 b))

THoko

- 929 —



Pressure [Pa]

1.0x10 T & & T 7 =% 71 )
+ 251 1Bk /o 1
gy meeesissing +2911 ==~ F++1F ]
QOX107 + ww e +3511128E L -
e + 401 1 B8 i
el - +25168R%G/FXRY A
8.0x10°2 L —— —- +251884&% BE P
+2521~»t+1 + @E
-------------- +2523%58% RE
7‘.O><1{:n6 ]
6.0><1O6 -
5.0%1 06 oL L AL A e g b s
4‘Ox106|‘.:Ei%.‘i}::!-{::ii
0 5.0x10° 1.0x10% 1.5x10% 2.0x10%
Time ([year]
K 4.2.1-1 RFREHOZRFFEL HEEZREE BEEMAKGCr 2
20000 T T T T T T T T T T T T
1 EFRK REEEE S
16000 <
& L
£ e
:‘3_‘12000“
S 1
¥ b
2 T
& 8000 -
z I
n
a i
= 1
4000 +
O-;;;;l;::%—}%=.{};}i
3 4 4
0] 5.0x107 1.0x10° 1.5x10° 2.0x10
Time [year]
X 4.2.1-2 RpkEEPEHE EEREME FEHEMRGC 2
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4.2.2 R bMFA b WETINVIC L BRITHER

REMECEDEUMIIARY b A P ETFIVEER L. £ 4.1.3-212F LA
ETNWNZA=FERAVDZEICL D, EERERRHREREBE T OBESAK Gr.2 4L
DYEIZN T B H ZABATHNT 21772 o /20 UTIKZDORRETRT,

(1) FERRE D DAL

TR E N 4.2.2- 1107 BABBRENIIBEEE/FTEM =) 7IZHBNT, H2

(5H) PREMBICBAL. ThE22EIOBRT 2 ERTONMEEBEE 120 FErF S
\Z 6.8MPa ICHET 5, Z ORIBRES LB IZ BT 2T KE & D= 1.8MPa I,
HABBHBRDY I 2V —2a v CRESNEZT VA 7 Z)NV—RBEOBER RS 2 E
1.4MPa IZIZIFEF Lo Z OEMBRESIZREIC 5.0Pa FCIRTFTLEBBEUO LR L.
HADFHEEBMMET T 2 5000 F£FE T 5.5 525 5.6MPa TEHELR =, JOBSETOD
FIRES LT RKEDZ 0.5 225 0.6MPald. ZDEFININS A—FIZBNWTHEELE
BATEAZERE OBRIEFEA X E 0.5MPa IZI1FIF—H T 2,

(2) FEBRAKDBES

IRk REHEH ISR T 2T R 2 X 4.2.2-210R o HADEEM 2358 L TE
BICERET BRHAIE, B &S5 IS BEAEEK 120 ERATH o=, 2B, BE
IR/FEIERT 1) 77 D H 2 DEIFIE LAY 150 FETRKD 0.30 & 72 o = BT LEIFE 1000
FLIRE, HZADREBDKT T2 5000 £ TIEN 0.25 CEHEEMIGT 5, F/-, 12
MDA X OEMEILEEREOR S NS TRA 0.30 I2ET 205, bk
WDOWTIL0.02 AR TH D HZDEFED EFEMILIEEHEIT/NE W, WATED S DR
BRIKHE H BT B EREEE R 120 R AICRERD 4. T(m¥/HiE In Y ) &3 h, 20
RRERREREE DK TIC & > THFAKDSABAICHEA LTV B,
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LOX1O7 R TR R R
+2511 Waste/Bockfill : Center
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