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Pre-selection Methodology for the EU Mine Waste Directive
Inventory of mine waste sites to support risk assessment in a

European Union context. Case studies from EU Member States





































Laboratory and In Situ Analysis of Consolidation Behaviour of
Cemented Paste Backfill
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7. *(/¢ </g$00ON QUOHWPH *|OHWO
SHKDELOLWDV\RQX
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SURGXFWLRQ ODNHV RI WKH 7., *(HYD®X XW HBGKZL WH V. ) OWK/H ZIRDH

RI UHOHYDQW ODZV DQG UHJXODWQ R HI) PEQMWK SHUHRSHUIRUP
.H\ZRUGKRDO RSHQFDVW PLQHV DFLGLF PLQH ODNHV UHKDELOLWDWLRQ RI
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%DVOHWLQ $ $ GHFLVLRQ 3DFSNRIW ¥\VWHPIXPLIQU ) (IDPSOH RI
DQDO\WLFDO KLHUDUFK\ SURFHAODBBWLRRUSWWKHP SV DW D 6HW RI 4XDUL
RSWLPDO HQYLURQPHQWDO UHFF_@DF]BM\U_RTQXELM(BDQORIHQLQLL\QJ 6FLHQFH
PLQMDYLURQPHQWDO SHR®RJ\ V

&H\ODQ + YH g]NDKUDPDQ +73DYOR))DCBD-IMJ_R/LO)LNDOHWDNLVO YH 5RXPSRV
)DDOL\HWOHULQGH dHYUHVHG VSIDMIQIOD BB FLWHRQ VXSSRUW V\VWHP IRU
8\JXODQDELOHFHN 'R+D\D <HQH®WQURJPAGWDPDUHFODPDWLRQ Rl RSHQ Sl
$OWHUQDWNIQHUL .|PU RQI:MHWL *UHHFMHUQDWLRQDO -RXUQDO RI OLQL

.DUDGHQL] (UH-OL =RQJXOGBPHWFODPDWLRQ DQG (¥YYL4URQPHQW

&KHQ & (IWHQVLRQV RI WK P/RI36,6) IRUWHIRXSYH 3DPXNoX d $00 N
"HFLVLRQ ODNLQJ XQGHU )X]]\0D@NQURQ@PBIGMPHOHULQGH SHN-OWLYDV\F
)X]]\ 6HWV DQG 6\WWHPV SHNUHDUDRGHQ O0+KHQGLVOL+L $0ON 2FDN

&0QGON < YH $FDU & ) D DO HWP HFIL\GPA LI (D AL WDNEIUD
2FDNODUOQOQ <HQLGHQ SHKOPWQUWH (ZORWPMOW 8H YH g]IOUDW 0.
'R+D\D .D]DQGOBOWADRQYO dROURKBHQFLOLNWH 5HN+OWLYDV\RQ 9H 'R+<D 2

hQLYHUVLWHVL 2UPDQ )DN/-OWHM‘LOW—KU—UCD.GLVOLN J)DNeOWHVL )HQ YH 0+KHQC
'"HUJLVLV

'"HOLEDOWD 6 )DUNOO h ONH\OLHU GGH &ML B O-HWPBMDQRYLF. , DQG 3t

GRQUDVO 6DKDODUOQ (NRQRPLN YH3WRMRMLNVRIOXMAHR® IRU ODQG UHFODI

'|QetePe ODGHQFLOLN YH dHYUH S8BWIRIOXPXUDQJHPHQW RI WKH p6UHEURTY |

V + g]PLU DW WKH JUXVUND *RBB 1RWLRRO RBDUN
"e]JeQ +U 0DGHQ .DSDWPD 3TKHQOBRRIVKBI WQ! $IULFDQ ,QVWLWXWH RI 0L
'R+D\D <HQLGHQ .D]DQGOUPDQOBWIHPGIOU¥ONHOHUL

ODGHQFLOLN YH dHYUWH +6 HSR]I KX P X )X\ QIRHUWPDWLRQ $QG
$QNDUD &RQWURO +
(OHUHQ $ YH (UVR\ 0 OHUPGHKEGRN NHVLPKH &RQFHSW RI D /LQJXLV

\|QWHPOHULQLQ %XODQON 720KUa DE|@MW DRIGOHWY $SSOLFDWLRQV WR $¢

GH-HUOHQGLRGHQFHYLN 'HYJVI5HDVRQIQBRYPDWLRQ 6FLHQFHV
=LPPHUPDQQ 4X]]\ 6HW 7KHRU\ DQG ,WV

+ZDQJ &/ YH <RRQXOWL $WWLYSEGCMAD WORDXHU $FDGHPLF 3XEOLVKHUV

'"HFLVLRQ ODNLQJ OHWKRGY DQ®& $SSOLFDWLRQV

6SULQJHU 9HUODJ

.DSWDQR+0OX ' YH g]RN $ $NDGHPLN

SHUIRUPDQV GH+HUOHQGLUPHVL LoLQ ELU EXODQON

PRGHW-GHUJLVL Gt )

JVH + YH 3DPXNoX d 7DGRFDNODUO hUHWLP

YH 5HN*OWLYDV\RQ 6RUXQODUOQOQ ,UGHOHQPHVL gUQHN

8\JXODPDROEDAOXVDO .OUPDWDUG 6HPSR]\XPX

V + gVWDQEXO )

. XODNVO] 6 7RPEXO 0 $NOQ < 'XUDQ + YH

$WD\ 1 _  7+<UNL\HIGH %D]O (VNL ODGHQ
6DKDODUOQOQ 'R=D\D <HQLGH~Q .D]DQGOUPD
dDO O UPDON UM 80XVODUDUDVO O0DGHQFLOLN

'RQJUHVL YW 6HWILVEQNDUD _

0D00O 7 .|[VH + 'HOLRUPDQOO $+ YH .DUDNXG
ODGHQFLOLN YH dHYUH B6HPSR]\XPX

A g]PLU i

ODPXUHNOL ' YH 7HNLQ ) $0ON 2FDN

ODGHQFLOL+LQGH $UBRPD+[HQOHPHVL

7HNQLN %LOLPONU “HUJLVL

1HJL '6 )X]]\ DQDO\WLYV DQG RSWLPL]DWLRQ

3K ' 7KHVLV ~ 'HSDUPHQW Rl ,QGXVWULDO

(QJLQHUULQJ .DQVDV 6WDWH 8QLYHUVLW\

gJW+UN $ (UWX=UXO @ YH .DUDNDGR+OX 1

IDNOL\H )LUPDVO 6HOLPLQGH %XODQON $+3_YH i

%XODQON 7236,6 <[QWHPOHULQLQ .DUGOODGWOUDBOPDVO

ODUPDUD hQLYHUVLWHVL & & % ) 'HUJLVL



YDUOHWD $WOPMPAHYUHVHI'H-HUOHQ

$VVHVVPHQW RI (QYLURQPHQWDGQ@RXR/S
OHWDOOXUJLFDO :DVWHYV

g $0S + 'HYHFL (< <D]JOFO 7 7+<UN 2 &HOHS
.DUDGHQL] 7HNQLN hQLYHUVLW®\W GDOHRQ*KHQGLVOL-

9=(7 (QG+*VWUL\HO IDDOL\HWOHULQ FELIOLAR +IKHNGKH B Q B &  XQIQHE L WPLOLK
PHWDOXUMLN LGOHPOHUGH GH [DHPDD L HQ MANDAJHD®LLLG D2 WY ED\WWDO @@
DWONODU JHQHOOLNOH ]DUDUOICE IR QISP ONR GHDWIH V H OV ¥ WANLIUGDH. (®
RODELOPHNWHGLU $WONODU GHISWEDQ®WINGILQ E-HOYLLHI H P &I RIWID0Q ¥
ILJLNVHO YH NLP\DVDO WHVWOPDGH Q S1HAIW LI+0EL OF DN QUX FXDX
VL\DQ-UOHPH DWO+0 YH ERULNWDWOLW MWOB® OERDMDRNIQ bIHENLU
GH+HUOHQGLUPHOHUL LoLQ 7&/3HYBX6BN OWID\WDWORUSRW B Q @ P\BHIO
WDUWOGOOPOIWOU

$%675$&%V LV LQ PRVW LQGXVWULDDPRRWWYRWEBVWB ER Q\HLGGHHUWD
LQ PLQHUDO SURFHVVLQJ DQG PZDNDVHO X U RIGRCFAV R SHU BN HR 6 VR ST+
DUH RIWHQ KD]DUGRXV LQ FK D UW FWWHU IDRYEP AR DG [5& RERO HP § RUD
VRLO DQG ZDWHU SROOXWLRQ D®D WIHRMXNVV SE UL KIV® D QR FKHHW H )
SRWHQWLDO LPSDFW RI WKHVH WERWW B VL R QD HELWLIRRDRH § WWZK H Q

WKH OHDFKDELOLW\ WHVWV 7&/3 DQGKH63HN Y ZUIR® P HS@W DROU P H
FKDUDFWHUL]DWLRQ RI WKH P KWDOLOMMHX DK DOR 3B MW HAO D § F © YOG
ZDVWH DQG ERUR J\SVXP 7KHLURSFMQQWZLIDOHLEBEDFXWW RG HQYL

*g58 0 NLUOLOL+LQLQ D]JpDowOoPDVO DPDFO
'L+HU ELUORN HQG+VWUL\@EB+-HDOB®QGHWQEBBBWL YH\D X\JXQ ELL
ROGX+X JLEL PDGHQOHUEKUWDUDHWIGAPHPWHYL JHUHNLU $YUXS
VRQXFXQGD GD DWONODU PHNEON@D UBQORMNWHSRODQGO+O DWON
dHWLQHU Y G 0DGHQPHWIQOUHWDBRHWD]DODUOQ FLGGL
FHYKHU JHQJLQOHUWLUPHVRUXQOBWD®WIMRDVO EX NRQX <]t
LUIOHPOHU VOUDVOQGD RUWDDDGUBORDQODWRNGAROOQWOUPOUGWO!
X\JXQ ROPD\DQ ELU 0HNL®GCHO®HY KI\BILQGH YH\D Ee«\eN KDY
EOUDNOOPDVO KDYD WRSGHSEROGDQYONLYOQRILQOAELWLUPH DWOI
oHYUH VRUXQODUOQD \RO D\@BLOPHWMNMHGND\PDVO KDYX]ODUOQ
ODGHQ JHQJLQOHUWLUPHYMID PBHWDMEDMGND ROXUDQ oDWODPD
SURVHV DWONODUO DWONHEDUDMQBDQQGD-OVH® YH JeYHQOL=
VDKDODUOQGD GHSRODQPDRMGIBAOUHWNXNLOMHIRODRBGHQ RODELC
DODQODUO oRN ID]OD \HU9NDSQDF IYKWPQ «DHD

JLGHUHN = GDUDOPDNWDGOWO+OQWPRIOBPDLQGH YH\D DWON ED
DODQODUOQD RODQ JHUHKGWSRCPDQDYHDWENOBUOQ ILJLNVHO Y



GXUD\0000O+O ROGXNoOD |QHPDGBQUY H PRHHN V@-QHIAIN DWONODUO
PDGHQ DWONODUO DWPRVIHWIONGERIXDDDNIGWAUEDPKDIRQX  EX I
NROD\ HWNLOHQLU LUL ERSRWDQUWMEROBWD LHDUPIQR GH:HUOF
NDUDOOOOG+0 GDKD G-ii+NWJ3HUWH ®IO OFD RRGHDPLGD UDO O QPDVO I
GDKD NROD\ WDUOQDELOLUE-\bNOL@HRN DNNORVDNMDGED 8\IXO0D
YH QHKLUOHU \ROX\OD W NRORDE VOH\FWOIHUILEWDQN WHVWOHU
VO]PD YH V+]+OPH \ROODUOWBVWOBOW ODSXOPDAQD ELUOLNWH
NDUOUDUDN GD WDuOQPDNMEREDW XDJIELH+LOHUOHNOHIWLULOH
\D+PXU VXODUO® YH\D PDGHQFQE®D®DPD O L\ WWHYMUILH U L VWDQGE
VRQXFX ROXUDQ VXODU PHVEXO VPRINQMDPEDD GNP DUOQ NDUD|
RODELOLU_ *+<QH\ 6X NLWQIOQ O\DAIQ A VRHEMEDN NX0OODQOODQ
RODQ ED]O D+OU PHWDOOHLWD O DA OXQGBUBWAWHIRZQVHQG Y G

dLJHOJH fGH _ VXQXOPXUWXI7&$3GR [V AWAXRXKDUDFWHULVWLE /HE

DVNOGD NDWO DGGHOHU YHyREHB WIH'Q%*G@B$GO'HWKRG
NLUOHWLFL []H

P
OOL+H VDKLS
FLSLWDWLRQ /F
; ENJ{SLV!’%F@%HSR%%W#?H%HW”G
L [(H WLRQ BURFHGXUH 7RJL
O0Q N

D\QD+®QGD Df‘@ \DQL B

DWON sUHWLPL x 0(3 OXOWLEOH (1 UDFWLRQ 3URFH
XPePNeQ ROGX=+X GXUXPODU@@(WQ%W)@F{J@Q

WHNUDU NXOODQOOPDVO x :(7 :DVWH ([WUDFWLRQ 7HVW &DOLI
xDWONODUOQ JHUL ND]DQ@EREMH ®RIQ5HIXODWLRQV

UHNOLQGHGLU B8]XQR+OXx $670 ([ WUDFWLRQ 7HVW $670
hONHPL]JGH PDGHQ DWONODUOQD |[]J-

\[QHWPHOLN ROPDPDVO QHGHQOHOE X, PWORNOMHYFKLQI 3URFHG
|[I[HOOLNOH 37HKOLNHOL $WONODUO®@ .RQWURO-

<|QHWPHOL=L’ ND SVRIRHEFED % DWFK 7HVW IRU OLQHUDO
GH+HUOHQGLULOPHNWHGLU d$h)WeQHU Y G

$WONODU ND\QD+OQD LoHULFWRH U NXPOW SWNDREDUG /HDFKLQ
*UHWLP YH ]JHQJLQOHUWLUPH1IWHNQR@RMLOHULQH

JIUH GH+LGLNOLN |JHOOLN QX KV VDWW DO$HW L UBHBROBRD DODQODUOD
QHGHQOH dHYUH YH 2UPDQDNMDINDGQOQO1@EPLYL\OH DWONODU
$WON <|QHWLPL 'DLUH 9% D MPOJO0XO-RQOQED +BIHOLUOHQPHVL C
RODUDN 30DGHQ $W0NODLﬂd§*O¥HWka©ENu—WﬂL (+HU NRQWURC
$WONODUOQ <|QHWLPL ux@H UODGH«QI PHWDO HULQ VDOOQOPO

NXUXOPXGWXU %X 0+GeUOY HULQ ]HU'-[()?L%*O '-VHF
PDGHQ DWONODU® YH WHK El\b é%ﬁ@@v\&yé}gﬂ oo W H VY
LOH X\XPOX ELU uHNLO bQLoHYUH\H XAXPOX ELU
VD+OD\DFDN HVDVODUO EH ﬂM\WUBUN At LR GLUOHU  9DU
G*]JHQOHPHOHUL \DSPDN 7TREOVANG v G
EHOLUOHQPLUWLU $\UOFD dHVYWidHUH DULAIRGDNL WHPHO IDU
%DNDQOO+0O WDUDIOQGDQ oPFINVRUFOYBQEQMNDWO RUDQO YF
GHSRODQPDVOQD LOLGNLQ LYQHWPGIOQNV-WHYDODY¥H PLNWDUOGO
*]JHULQGH oDOOGPDODU GHWHOHVWWRENWNBWEY BWO-0Q DoON DU
WDVOD+D J|UH PDGHQ DWd‘NQ)(bQﬁoLQHFd** GHP YWPPUO EHQIHWPH!
ELU \|QHWPHOLN \D\OPODQ E{ Qf -—DlF;V VLW KD]JOUODQF
~ 63/3 WHVWLOQC
NDGDU PDGHQ DWONODUO ‘g QLWULN YH Vs
DOWOQD DOBQPDNWDGOU




KD]OUODQDQ o|]*F+ DVLGLN 3DYPWUNVYXODW@®QAWLN DVLW UHWLP
EHQJHWPHN LoLQ NXOODQ&EeRDRQWGEULQL&3DNOGUNDQ \DWDNO
WHVWOHULQGHQ HOGH H G INDHQ XMRRDMD D YREFXEX ROXUDQ DW(
WDUDIOQGDQ PHWDO LoL@+®VYDIONRODYDW NDEXWLPLQGH |Q
HGLOHQ VOQOUODU LolLQ ®HNMDUK@®IGD OSHNMWHGNBO: WHRUL
63/3 WHVW VRQXoODUO LVMRQNQRBWWIHGHNLLoBHULWLQ TVL
VX\X VWDQGDUWODU®S LOHoNDRDKNWDGW O UDXOPDNWD GO U 7 X+ L
7RZQVHQG Y G 6WDOGOUW G D %DNOU L]DEH
\|QWHPOHUGH DWON PDOVHHPWLVDHIUIQGK EDNOU NRQVDQWUHO
EXOXQPD\DQ YH\D oRN_ DLUGPHPWBUODWGODDVOQGD +UHWLOHQ \
EXOXQDQ YH WDPDPOQOAQHULNM@PHFLUXIODU IORWDV\RQ LU
GXUXPXQGD ELOH OLPLWOHWHPLOOHPPWA WHBNAD %X WHVLVOHU
ROPD\DQ PHWDOOHU L]OHQPHRMNDWIDEIWGD IORWDVIRQ DWO+0 U
.DWO DWONODUDQ  X\JHOON GEBROQPPD DODQODUOQGD PLO\
VHoHQHNOHULQLQ EHOLUOHQBXN ELIHQIIPG O WNHEH WLYNS Y G
OHQGLUPHVLQH ED+DO/G@U ~BEWRE YWHOHWOHULQGH LVH
® WHPHOLQGH NDNRQVDW@ONEWUXROIUUIWN DVLWOH LGOF
OHQGLUPHVL \D S OFEFRALLND DVLWPDOUHWLPL \DSOOPDNWD
WLFLOHULQ \HU DOWRQXKXRQ@GD RDNODRDD&H ONODU ERUF
WDU KDOLQH JHOPHEWWIBMODU®QmPH DWOOPDNWDGOU
LQLQ GH+HUOHQGLUPHM YKHWO HHRNQV®\GG\DQ+U OLoL VRQU
GeUPH WHVWOHULQLQ NIH@® twMLYUIA G USIPPL VR XFX HOGH HG
N IDUNO® DWON \|QHWL®HMHYDBRMX NDIDVLWHOHULQH ED+(
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