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Investigation of Sealing in Geological Disposal
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K.Tanaka  M.Furuichi

Abstruct

For the geological disposal of hi gh level radioactive wastes, after placement of the wastes, it
is necessary to close off ( to be called 'sealing’ hereafter ) the underground passages ( disposal
pits, disposal tunnels, liaison tunnel and construction tunnels ) that were excavated for the pur-
pose of the disposal, with one of the engineered barriers, such as, backfill materials, plugs or
grout. It is important to ensure the isolation preservation of the disposed materials in such a way.

For this fiscal year, in consideration of the geological environmental condition of Japan, the
property tests of materials, like clayey materials, will be continued as before and the conceptual
study relevant to the sealing will be conducted. Also, the concepts regarding backfill, plugs and
grouts will be reviewed. In addition, the test designs were performed regarding the sealing tests
that is required to be done at in-doors and site locations.

This work has been performed by KAJIMA Corporation under commission from the Power
Reactor and Nuclear Fuel Developement Corporation (PNC).
Contract No. 030D0181
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pros wapties sers

Gy 3

Bz L5 | AT

CIt

R ERin: 4
cm3/hour

B RAREL

m/sec

1 1.582.00

1.99

3.13E-03
4.79E-03
5.21E-03
6.67E-03
9.17E-03
8.44E-03
7.81E-03

4.61E-13
7.07E-13
7.69E-13
9.84E-13
1.35E-12
1.25E-12
1.15E-12

2 1.67 2.07

2.92E-03
3.75E-03
4.58E-03
6.15E-03
5.94E-03
5.79E-03
5.42E-03

4.55E-13
5.84E-13
7.13E-13
9.58E-13
9.25E-13
9.02E-13
8.44E-13

3 1.7912.12

2.16

1.57E-03
3.83E-03
2.73E-03

1 5.00E-03
13.19E-03

2.96E-03
1.71E-03

1.07E-13
2.61E-13
1.86E-13
3.41E-13
2.18E-13
2.02E-13
1.17E-13

4 1.69{2.06

2.05

3.09E-03
3.09E-03
3.42E-03
6.90E-03
5.67E-03
3.81E-03

kg

2.00E-12
2.01E-12
2.21E-12
4.47E-12
3.68E-12
2.47E-12

seskok

5 1.8412.15

2.08

1.00E-03
7.65E-04
1.72E-03
6.08E-03
3.38E-03

ok

Hkk

6.60E-14
5.03E-14
1.13E-13
4.00E-13
2.22E-13

ook
gk

%223 EMEEIENY R A b OEKRBE
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2.6 REREROELE
O BT & IR & DORSR

WAIRBREDS R E s BT T, BAKICEH ST 5 EHROE G T 5 72 OFE AR
Tl b ENEZLND, EBROMEICB VT, K2250R 05 &9 RO
FHERTELH, HIZRRESDEBRO b, CoOHB L LT, FEEREERPHEVE A
HETHL7-0DE62ENE2bNE, B, M22.51CPuschb 2L o T7 =57 IVVI%
AW TRBORE 2 1T% o 2R ff€ Tl 5. RE20CIKH L TSRO F— & RO
Pusch®> D7 — & H LUz EE L OfMREEFIE T2 &, DToRXPHoh s,

k=1.94x10 - exp(-9.01 p d) ' (2.2.3)

T, TRTOF— I ORDPL0ME~MEOHFICEETN, CORANLIL—F—
FRTIEWVE WV,

@ Z/KAREH & B DIRSE & ORISR

226\ BRI L IR L OBMRE TR T BHTOELDE M) b ODEKREILIR
BEREHRTBIHE T, K& REEZWAEMDS LS ND. WMED EFIHE- TR 5BH
LLT,

S ROME, B O

- R ORER R D ZEBRTE 0 %L
LT bND, BELEFIHE) BXREOBEOZEIIZOWT, SKBTF 2 =4V VFE— |
90-432] I IE T — ¥ LB DT b TWE, ik b &, NaxY F A FOFE
KRB IRE D ERD HOCHE LR T5 L, BL22UE L 2 ERKREHE 5,
SEIOPET — 7 Icov T, BREFES3 3268 ,5 (6f%5) 2B iBBL2ERN,H
90°C DZAL THENRREAREI 2 o TV B LWL, FUOERIHEONTVS L)
Th b,

KAKUEDIREIAC 2 Z 2 ThDo FBRBEZRERRIC &5 L LILERAEDOHED S
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o & o THRE BFEBEK, REKDHE p HHIMREEITILBI L. BBk DRSS 1
BT B,

p=Kpg

2.2.4
7 (2.2.4)

FRE KT I TFOREDOHLIT L o THRES NS, 72, WARDRMELREL ¢ [g/(cm -
W) B p [g/em® TR DR B E DRI & o TEILT 5%, 4. XV bHA
PR OAKITKE SEFWEPEL 2 E LTRE 0[CIOME L LTRD L) 2RSS h
5o [3]

B 0.01794 .
M 130.037026+0.00016386° | (2.2.5)
p =0.9969{1.0~3.17 x10(0 - 25) - 2.56 x 10~*(6 - 25)°} (2.2.6)

FiE (20C) 2B BFEARIE0TCIC BT B EAREIT, HRTFORENEILL %
WEARETIUL, W IITMEIC R D LEETE B, COMEIX, TS & B2M%, F 24 RE0
WEICBIT 22~6f5 L IBIZRFOKRE S TH Y, RE LT BXREO LA ERE
KOMWEEAI L BHBEPREVWEEZ NS, 1B, BAEEKITERR LN T Ok
TAE DB TH B4, BE LRI NS DEOZLIERABOBE CERT 2 L8 b
nxﬁﬁﬁmwiwmﬁ%%%b;ngwﬁﬁﬁ\ib%m&@m%ﬁ@ﬁﬁmﬁﬁ@x
XD ETHDEER LN,
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KRR %
[m/sec]

10!

1012

10

M2.2.6 FHKREOIREKREE

2-60

RBFHE | CRmE
K 1 1.58
[ | 2 1.67
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(@B N D EIREN DS HE

m2.250 bbb &, HEEMEAT BRI BT, FIE, 20COBRBEID
BIBDOFHRE REE o TD, T2, ZOWHEBFBEILIVNE W (ZEREFKE
W) BECEVEETH ALY (F225)  BELFICL o T o L AZRDHD L,
BEAT Do THEEPBRCEFEL WD TREVPEER 2,

El 2t e & ZeKBRE (20C)
pAIIE ST I % 4
1 1.58 | 0.415 | 4.61E-13 | 1.15E-12 | 2.49
2 1.67 | 0:381 | 4.55E-13 | 8.44E-13 | 1.85
3 179 1 0.337 | 1.07B-13 | 1.17E-13 | 1.09

£2.2.4 BT OEKREOEAL

227 AHRO

gﬁ%{
(i

|

212612 BWT. WEK Lo TELNEF— I 2RELZEODTCERE L, FRIEINALD
EEBRELWHE ) PEROICHERT A EPLETH L,

(2% 3CHk]
[, 84, SEM. B, ek v b4 bhogYOERFEORE ; BT
H4x19928KF5(1992)
[2]R.Pusch, O.Karnland, H. Hokmark;GMM---A general microstructural model for qualitative and
quantitative studies of smectite clays;SKB Technical Report 90-43(1990)
(313 T ACRARENIZE &40 5 # TR TR (1991)
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23 HASVE BIER

2.3.1 AERDERE

CORBTE, XV A MEHELEROBIRER 2 E TS LEHBEL Tna,
SRR OWE I, MR RRNE e TWRNE. EEEET, R ETRSE
Did B DS, R IREHES — BRI TH B [1]o

AR OWEE ., IMERA IR HE e UC S RRBEEE 2 I LTI o 20 &
BRI S VIS AR Y — T REWLBICRE SR, VAR YY) a4 IV ETE
%, LIVERCEP N — 5 — g, RELM 2 ERD 560CHIHR (AT=40T)
T, FOMOEARLECEEFNORSOENENET DD TH b, M EDOW
EF -5 s, BREOARE LR RS CTRREEEE 2RO, T BRI EICL S
B ORI — WD BREZAIC AT T B AR D 72000, Bl R BT D BE O
M2V THRNT,

it

2.3.2 AR E

SRER 1T~V A BURE = EREREE & T ko 2o BB =MH2 ) — TEHERCHER L
72bDERMUTHB. LIVADREDREZLNVERR A A VY v 7RIS b2
DDk —F— AW T b b, LIVOEFOY — & — ZWiEA &3 IVE NS S
n (M2.3.1) LNVAORE®#BET (VA TRBREOE S ORMREICEN»H 5)
@ﬁmxofﬂ@\“*fééiou&ofwéox4wyx&W®t 5 — 34 By 7z

Rl % Bpzd b DT, ZBliE VNG LAt & AV ORE OFEME 2 B E T A0 W
Lo (FEEKE, RBEEISCOERENICEESNTVEDTY Y IHADE —F 13
HHRALZPo 7 )

OB SZALIERE O FEE BT AR NV IBYTIT S5 A Y v =D
by F7, EEHAOEIBNR2 00 ¥ 7 F- T RER TS & IEEHEUT I TR
Wiz, (H232W v 75 —V0EAE%RRT) SEORRTREERERDOST—VITE 2
LN BIREEIZAOCRERETHE2DT, FANVHIKKEINLG Y ¥ I/ r—YDHIIZD
WCRHIELR EOBEE T HLTEE Vb D E LT,

MzE 7 — 5@&%\Aﬁi%mmuﬂﬂmsm%ﬁmtto'
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2.3.3 FREREUR
RETHWEMELRY A POl TR E2KR23-1ICE LD D, HE-1~
HE-6 % Tit BAERREBOEMHEL Y b+ 4 b OBBIREAED /20, ¥/, HE7
~HE-1213 83N EEAI 100% DB IR & ME T 5 720 ICBIEL 720 HE-1,2,HE-7 83 Ho %
fE1.612 t,c/;é X 912, FBEICHE-3,4,HE-9,10131.8, HE-5,6,HE-11,121%2.0i % % & 5 [C§i%
L7z F72. RB ORI —RICICESR L TITR 9 720, ERCHRBHISE A T2
Vo B0 T, BEMAT A L TEORE (RSB RIS HbI S Z EATRE
Nbho ZNEHRT 7201, HE-13~HE-15TiE, ¢ 110mmx120mm D FEHE B LA &
F2331RT &) HRBOWY KL 2477% v, BEBMGRCERY 2 &) KEMELL
FARE R VR L 720 S OARREH IR TELSIC 2 B & ) ICFEL 72
FRLERY M4 P =IATEROZ =S VVITH S,

sample | EfEteH | B B3 | ES [REE | Ak 2 | fafips
kg cm | cm g | glem3 % % %

HE-1 2300 5.05¢9.97 {3529 1.62 9.2 40.1 37.2
HE-2 2300 5.05§10.24350.1 1.56 9.2 42.1 34.2
HE-3 6000 5.04§10.003395.3 1.81 9.2 32.8 50.9
HE-4 6000 5.05:10.17§394.9 1.78 9.2 34.2 47.7
HE-5 8000 5.05§9.97 {4344 1.99 9.2 26.2 69.9
HE-6 8000 5.0810.271433.3 1.91 9.2 29.4 59.7
HE-7 2900 5.05§9.56 {372.7} 1.52 284 | 439 | 98.2
HE-8 | 4800 15.05110.01{390.0} 1.51 | 28.4 | 439 | 98.0
HE-9 11000 $5.05;10.24:428.4 1.74 19.8 354 97.4
HE-10] 2000 15.05{10.30{434.7] 176 | 19.8 | 34.9 | 99.9
HE-11| 42000 {5.07110.04i{457.1} 2.00 13 26.1 t 99.5
HE-12| 40000 }5.09} 9.78 {451.0! 2.01 13 | 257 |101.4

HE-13 5.02110.011407.71 173 | 189 | 359 ! 91.1
HE-14 4981992140771 1.77 1 189 | 343 | 97.9
HE-15 4981998 1409.7f 177 | 189 | 343 | 975

322.3.1 HERE O~ & Yyl
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2.3.4 PIEFIE
WEFEFZUTICFEE LTRT,

) B OEREZHRL T, LVACKE. 7V REERTT 5,

b) ¥ Y IRADYY) IV F A NVOREHERICE > TR L PHET %,

O ENVHEYY IVAANVTHLT HABRE CHENORELCLERT 5,
HENVEHFLA VB OF A MHFTTELRRTRALCKT T 5, (M UREBTRE
B3 D EFANVEFOBRERECHRENEMI NS 720, WER F VA YEFKS
5o )

o) L VOERIEN e -7 —ICREL, YVHADIREE LA €S, (BLE2RHT
iR b BRI D60CHRIEI % 2)

nEHMORE 32k, EREFMORSEA QT  BVADRERZF -5 & LTIE
T5,

9 L VHDRES—FI % ), ABOBREEMN —El % o722 L 2HER L TRIEZK
T3 %,

IO BL-ABDEEZHET %,
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2.3.5 HER R

HE S NBF—Fik, LVRIRE, BFRMoRESEL. PEHFMOR IEB L URER
HBRTORBOERELTH 5, M234IC L VADRENEREILERT, REOHM
BHE01CK b L) KBRESNTBY, T, FELAMERELA->TWAZ &P
by BREBICBIT L VADRELEILIZICOREFILAEEDLL RV, Thbh, VA
DIREEE2, 3RMBICIIREREDKGOTITEL, ZNRII—EHEL %5, 4
23.5()~ 1S KRB OB MR CEEFMORIEAEER LTS, ZOMP LD
5T L,

a) EFMORE SELIISHERBE T, T/, @iHmoRk IE{LiZ40 AR ERE L3
w—EEIEL TV S,

b) —EAEICE L 7otk EEHFMIBEEMICH 5,

o) ABFFI~L2CHEHEOMEIC & 2R SEMEFEFAHRTRELZoTW
%o

d) RBEFFB~15TRIEFEFMOREIELE, BMTMORESELERAETH S, o
T, BAEATEXE, MHFEOFTDEHRHINE 0,

ThHbo BIICBR L) I VADIRE L2, M T—EHICELOVTBY, T/,
REDOBYRER 2 W e EOBWMELER T 5L, ABADBRESA S HRMRICIT—
BiChoTwaeELLNL, L25o T, BEH~120877M 0 & S ELAEE LM
ERThhPehrEbLEr2VERR, 2BRINOERFEZEZONS, /2, EIZHEXTL
o) HDHEEHIL SEEAMEMAMORLIBMPFRACHFTHEATE 2z, &
DEHLLTELLND DX, NV b FA MEHECARO YA 5 —RITH I
EMEILTS) Thb, Thbb, EMELIICATIIRE LS5, BEMImME h
5o TS, ABOBEMMETHEZLLOND, T2, FEHMOEI
BIEICEL 2RIRL N E o T DL T e LT 2 L. BIERME S B £
TIREMIRIC L 2 REEMDSEZRL TB ). £ORBICHBKIC & 28 S5 &fi v
TWBb EEA NG, %5, H23513)% SR b Mo RERT (0RRME) <O
DE DT - FOZibix, REFOKRGILVHAOBREICLVBEL (ZORRT
. KRGETOHFMIZBEIL TWz) . XY P FA F0H 72Kk ERo 722 D L
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TEHTORMELRMTE W)
[2.3.6(1)~ AR DEFEORHEILE R T, CORPLLUTOZ &b b,

B ORI VA OIRE EFIC L 72A%o THEML . L VADIRENS—EIGE L 7274,
¥—27fHIZEL T, 208, bTrLeIFo@P LT,

BRI GRElT~12) TofBEE L. £) ThVEE BB1~6) KHRTEY -~
KEDLHTORBIEREY,

U OEEFRILEE FRIC Lo T, XY FFHA FOFRFRORFIRL T, LIV
R DREH—EIZ % o 2 RICABNHOBRES MG 22 ), BRERIRT %, %
D HORKIZE o TRV M A FREHE, BT OBRRD 2R 25K E24L
8, BRENLFEHECELIOTRZ2VWILELOND, T/, b) 3RBFOAGT IS
Wi, WEIKRE CIREFHICET 2RBPE 2o TWwaEEXLND,
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2.3.6 LR

P EDOET — & 2o IREEIC L M EREL 2 KD B, 2B, pRATORLLK
3{)7:0

_ (AV_"VOAYQ.Z% (2.3.1)
T, AVIRIRE LA & 2HRELL. AVemB BB W 2T AR Y — 7 OHHE
1o, V, ERBBHART ORB O MR, ATHRBRAHROBEZEL (0TC) TH 5, F£2321C
FNEROEBIHT BV AV g, 7, WEHROFAHEELZ I L DD, B, I

AR = 7R S 2mm TR BRI HN T A DETIXI00/CIE A2 L&\
5.05-7-0.2(77 X107 x 3)- 40 = 0.03[cm] (2.3.2)

Lo B, MIAMOEIBILICA TV VAR EDHE OBERENEG TR TV,
FRENOMENED & 9 RIBESHOT TENZF MO 0B ICFE T 520 WEET
HEH120, AVOFTEPLBRA L7z BRI, CVAREEINEAT Y VABOR I I
mTH Y., B2 0OELIZA0CHBELEILT0Smm (R F ¥ L A DRERER ¢=13.6x10
§ LT &hb,
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[sample | BE IR AR | &7k Ib | Z2fR =R | fUfNBE | AV Vo B MEI R TES
| _g/em3 % % % |cm3}t cm3 1/C g g
HE-1 1.62 9.2 40.0 37.3 11.25:199.695:1.53E-04| 352.7 353.6
HE-2 1.56 9.2 42.2 34.0 [0.92:205.103}1.08E-04{ 349.9 349.9
HE-3 1.81 9.2 33.0 50.5 4 1199.50414.97E-04| 395.3 407.5
HE-4 1.78 9.2 34.1 48.1 2 $203.701 {2.42E-04| 394.7 396.9
HE-5 1.99 9.2 26.3 69.6 1.6 1199.695:1.97E-04] 434.2 434.8
HE-6 1.91 9.2 29.3 60.1 1.4 §208.155{1.65E-04| 433.1 4339
HE7 | 152 | 284 | 437 | 988 | 3.5 |191.483[4.53E-04] 371.6 | 366.9
HE-S | 151 | 284 | 441 | 973 | 2.5 1200.4963.08E-04| 388.9 | 384.8
HE9| 174 1 19.8 | 356 | 969 | 4 }205.103}4.84E-04| 427.0 | 425.4
HE-10| 176 | 19.8 | 34.8 | 100.1 | 1.6 {206.3051.90E-04] 4332 | 4318
HE-11 2.00 13.0 25.9 100.3 | 3.7 $202.693 14.53E-04| 455.9 456.9
HE-12| 2.01 13.0 25.6 102.2 | 1.3 £199.005;1.60E-04] 450.6 450.4
HE-13 1.73 18.9 35.9 91.0 |1.45$198.121{1.79E-04} 406.8 403.6
HE-14 1.77 18.9 34.4 97.1 1.2 $193.22311.51E-04| 406.2 403.0
HE-15 1.77 18.9 34.4 97.1 1.2 $1194.392 1 1.50E-04| 406.5 404.4

#£2.32 EMEILRY P FA ~ OFREEEER
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237 BEE
F232MHER AT LI,

a) JEMEEMENRY M A+ OBEERR G SMEREEIRKE v,

b) FCEREEEDNL.6~2.0F ORI TIE, BERIRR L OERFHIZRED LNk v,

o) Fufl L7 EMIEML XY b F A P OBEERRIZICOBEENORE S TH S,

d) WEEOEEIEMEILT 2 HMICKE RFE L, EMEILOFIIC L YRE (MY
5o

Thho BHNIF—F IO THOLHRE LB L TR D,

SKB technical report 88-30[2] T faF1 L 7zE{ENa X > b F A + (MX-80)DZLIEER 0
%%%KowT%ﬁLTWéo%ﬂKi%t\mC#Bmt@ﬁE%ﬂKﬁwf\i
2IBWERSNBFHREBFE T D, B, TOWETHABDOKRE &1 ¢ 50mm x 50mm T
HY. SEOMWERHOYFTORE ETHEH, RELCTLARY —TE2EN2) LTKS
DHEITFVLEVEI LB RALEETHL EBbRS,

BRI | PR e | PRIE [ ZAETRES(1/C]
g/cm3 g/cm3 % a aw
1.8 1.24 125 3.1E-04 { 5.6E-04
1.9 1.56 80 3.0E-04 } 6.8E-04
2 1.71 64 2.2E-04 | 5.6E-04

$2.33 MX-80fgHIE LAk D ER R

I, o MEBETXTKTHAZINATWE LT, UTFoXh 5RO 7K E
RThas,

1+e
e

a, =o (2.3.3)

w

AR OWEHERL LOTFT— 5 LHBLTARS &, F—F -3 I2104T, KELE
Rewenwz s, 372, SROEMABOUET -5 » ORI « ZERHEL AL L,
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7x104~1x103& % O | XERF TS LT A EM [[F CIRERIE TR -k 02k
KL38x104TH Y, MBKOKER « Foh k) bORBREAEZ V] LIHZFA KR
Lo TWh,

F 72, SKBF 7 =# )V L R — 190-45[3] T3 FEE M D BFEEN L IEE 2 LT 030124
FTEEL TV,

1) MK OB
2) EMEDENEE
3) fEEOT L (REIC L ABEEDTE)

AR INLDIREEEETEL L) LRBEHFEIVLETH S,

238 %8

FEFEELRY A P OREEEROUWELT V., EORESHFI0F —F—Tdh
0. BIFIEDRE LBt TRELK R B LIShho Tz, 1 EBRELDHEIEE
BOMRICKS (HBT ELbbdrol, TRIEDOVWTEEDOHBRELADETE
2. BELZLIE, BEMOEETA VB ALPOTREEZRT 2E0RFTILETH S
Vo F 7z, PETHER SN L) LKGOBLSM &L ZRTNLBEOFRE D BEHSR
EHHLPIIT D) A TEHBRER LT 2o TWLEND 5o

B, SROMELITI YY), B FAEUE OB IRE O e X B EEAR L O H
REZERSERECHET A Lo TS, WHEAEHTA -0 Yy
FANMIZEVHCHEHERADTB L (FLA YREALTEL) LEFHY, Z O5MTRE
¥ LR XD EFANVOBEIRE TR ASORRET L2 LB BoTLE) Lol
BGhRERTE 72, WK E BHREIC S b SN L UGREO T COAMBELELAIET
L7201, LWRBREEORE 250 2 LENVD 5,

(2]
[ESATEERBAM AP 55 2 £ RIGHR=1E ®EEat
[2]L.Borgesson et al. ; Rheological properties of sodium smectite clay ; SKB Technical Report 88-
30 (1988)
[3]L.Borgesson ; Interim report on the laboratory and theoretical work in modelling the drained
and undrained behavior of buffer materials; SKB Technical Report 90-45 (1990)
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% —%3-4(1) OECD/NEA(Nuclear Energy Data Bank) &Y AFHEHERXEEI—-F
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F —¥&3-4(2) OECD/NEA(Nuclear Energy Data Bank) & Y AFulggis o — f

Index of Programs for Radioactive Waste Manacement

AMRAW, risk assessment method for radiocactive
AT123D, 1-D,2-D,3-D transient waste transport simu water
BWIP-RANDOM-SAMPLING, probability distribstions ::la;;::ei:ag;gzgznt
CHEMTRN, chemical species transport in groundwater systems
COLUMN, 1-D migration for various physico-chemical ‘processes
DEIS, impact measures of low level radicactive waste disposal
DIFMOD, radionuclide leaching & cement corrosion in brine
DISPERS, radicactive release into surface water & ground water
DOT-BPMD, non-linear heat transfer in 2D planar or axisymmetric structures
EQ-3 EQ6, thermodynamic equilibrium for aqueous solution mineral systems
FE3DGW, ground water flow model using finite elements method
FEMWASTE FEMWATER, finite element method waste transport through porous media
FEWA-FEMA, FEM model of material transport in ground water
FFSM, 1long term nuclear waste repository site simulation by Monte Carlo
FTRANS, radionuclide flow in groundwater & fractured rock
GEOTHER, 2-D heat transport & 2-phase fluid flow in porous rock
GETOUT, radicactive release & decay chain calic. for nuclear waste disposal
GSM, Columbia-plateau geologic repository site fong-term evolution simulation
IMPACTS-BRC, de minimis radioactive waste management impact analysis
INTRUDE, radiation risk from intrusion into shaliow land waste storage site

i INVENT, dose rates,inhalation,ingestion risk from closed waste storage site
LHS, multivariate sample generation by latin hypercube sampling
LISA, hazard assessment of nuclear waste disposal in geological formations
MATLOC, transient non-linear deformation in fractured rock
MINEQL. chemical equilibrium composition of aqueous systems
MMT, 1-D radionuclide groundwater transport
NEARSOL, acqueous spaciation & solubility of actinides for waste disposal
NETFLO, 3-D steady-state ground-water flow in heterogeneous medium
NUTRAN, doses by radionuclide migration from nuclear waste storage
PARTGE1, low level radioactive waste impact analysis
PHREEQE, modeliling of geochemical reactions,calc. of P-H, redox potential
PREP SPOP, random sampling, uncertainty & sensitivity anal. waste management
PRESTO-II, low level radiocactive waste transport & risk assessment
PSACON, standard output format for probab. sys. assess. in waste management
RANCH, radionuclide migration in geological media
SALT-4, temperature & stress from radioactive waste disposal in bedded salts
SHAFT-79, 2 phase flow in porous media for geothermal energy systems
SOLGASMIX~-PV, chemical system equilibrium of gaseous & condensed phzse-mix
SORA, radionuctides analysis data storage & retrieval .
SOLUPLOT, EH-PH diagram, AO2-PH diagram plots for aqueous chemical systems
STAFAN, fluid flow, mech. stress in fractured rock of nuclear waste repository
STFLO, steady-state H20 flow in porous media
SWENT, filuid, heat, radionuclide transport in heterogeneous geologic media
SWIFT, 3-D fluid fiow,heat transfer,decay chain transport in geological media
SYVAC, assessment of nuclear fuel waste management sys with param variability
SYVAC-A/C, risk assessment from underground radioactive wasie disposal in UK
TRIPM, 1isothermal transport & decay of radionuclides in aquifer
UCBNE10.2, radionuclide migration in porous media
UCBNE25, radionuclide migration in geologic media
UTAH-2, thermoplastic response in anisotropic rock
UTAP, probabilistic assessment of long-term effects of uranium tailings
UTMTOX, toxic chemical transport in athmosphere, groundwater, sediments
VERTPAK-1, fluid flow,rock deformation,solute transp in porous media
VISCOT, viscous mechanical behaviour of rock mass under thermal stress
WADOSE, radiation source in vitrification waste storage apparatus
WAPPA, waste package performance assessment
WHATIF-AQ, geochemical speciation & saturation of aqueous solution
ZZ~-HATCHES, themodynamic data for radiochemical modelling

waste management
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