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Mouron Rémi BRGM France
O'Connor Patrick Geological Survey of Ireland Ireland
Pantoulas K. IGME Greece
Paquot Alexandre European Commission
Paulamaki Seppo Geological Survey of Finland Finland
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GLOSSARY

+LVWRULFDO�LQYHVWLJDWLRQ��+LVWRULFDO�UHYLHZ��'HVN�VWXG\��5HFRUGV�UHYLHZ��FROOHFWLRQ�DQG�WHFKQLFDO�H[DPLQDWLRQ�RI
H[LVWLQJ�DQG�DYDLODEOH�LQIRUPDWLRQ�LQ�RUGHU�WR�LGHQWLI\�WKH��SUREDEOH��SUHVHQFH�RI�KD]DUGRXV�SURGXFW�RQ�D�VLWH��LQ
FRQGLWLRQV�LQGLFDWLQJ�WKDW�GLVFKDUJHV��GR�RU�KDYH�H[LVWHG��RU�WKDW�WKHUH�LV�ULVN�RI�GLVFKDUJH�LQWR�VWUXFWXUHV�RU�WKH
HQYLURQPHQW� �VRLO�� JURXQGZDWHU�� VXUIDFH� ZDWHU�� DLU��� 7KH� LQIRUPDWLRQ� WR� JDWKHU� LQYROYHV� WKH� DFWLYLWLHV
�LQVWDOODWLRQV�� SURFHVVHV�� SURGXFWV�� HWF���� HQYLURQPHQWDO� PDQDJHPHQW� SUDFWLFHV� �GLVFKDUJHV�� ZDVWH�� HWF���
DFFLGHQWV�RU�LQFLGHQWV��ILUHV��H[SORVLRQV��ORDGLQJ�XQORDGLQJ��HWF����7KH�UHFRQVWLWXWLRQ�RI�WKH�VLWH�KLVWRU\�PXVW�EH
FRQGXFWHG�E\�WDNLQJ�LQWR�DFFRXQW�FKDQJHV�RYHU�WLPH��XVHV�DQG�DFWLYLWLHV�RI�WKH�VLWH�DQG�LWV�VXUURXQGLQJV��SURSHUW\
OLPLWV��

*HRFKHPLFDO�DQRPDO\��KLJK�FRQFHQWUDWLRQV�GXH�WR�QDWXUDO�FDXVHV

$TXLIHU��SHUPHDEOH�URFN�FRQWDLQLQJ�JURXQGZDWHU�DQG�VXIILFLHQWO\�FRQGXFWLYH�WR�DOORZ�VLJQLILFDQW�K\GUDXOLF�IORZ
DQG�LPSRXQGPHQW�RI�DSSUHFLDEOH�TXDQWLWLHV�RI�ZDWHU�

&OD\�� WHUP� GHVLJQDWLQJ� D� SDUWLFOH� VL]H� IUDFWLRQ� �DOO� SDUWLFOHV� VPDOOHU� WKDQ� �� �P��� HLWKHU� D� PLQHUDO� �IDPLO\� RI
VLOLFDWHV� LQ� OHDIOHWV� ZKRVH� FU\VWDOV� DUH� VRPHWLPHV� ODUJHU� WKDQ� �� �P� DQG� KDYLQJ� YHU\� VSHFLDO� SURSHUWLHV�� LQ
SDUWLFXODU�FRQFHUQLQJ�WKH�ELQGLQJ�DQG�H[FKDQJH�RI�LRQV���RU�D�URFN�
&OD\VWRQH��YHU\�ILQH�JUDLQHG�VHGLPHQWDU\�RU�UHVLGXDO�URFN�FRQWDLQLQJ�DW�OHDVW�����FOD\H\�PLQHUDOV�

$XWKRULVDWLRQ� WR� RSHUDWH� DQ� LQVWDOODWLRQ�� 3ODQW� SHUPLWWLQJ�� SDUW� RI� D� ZULWWHQ� GHFLVLRQ� JUDQWLQJ� WKH� ULJKW� WR
RSHUDWH�DOO�RU�D�SDUW�RI�DQ�LQVWDOODWLRQ�XQGHU�WKH�VWLSXODWLRQV�LPSRVHG�IRU�WKH�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�DQG
SXEOLF�KHDOWK

)XOO�XVH��5HRSHQLQJ��RI�D�VLWH���WKH�SRVVLELOLW\��EDVHG�RQ�DYDLODEOH�GDWD�DQG�WKH�VWDWH�RI�NQRZOHGJH�DW�WKH�WLPH�RI
WKH�VLPSOLILHG�ULVN�DVVHVVPHQW��RI�XVLQJ�D�JLYHQ�VLWH� IRU�RQH�RU� VHYHUDO�XVHV� �UHVLGHQWLDO�� IDUPLQJ��FRPPHUFLDO�
LQGXVWULDO��HWF���XVHV�ZLWK�QR�DGGLWLRQDO�LQYHVWLJDWLRQV�RU�VSHFLDO�ZRUN�

%DFNJURXQG� ambient concentration of an element, a compound or a substance in a given medium. It takes into
account natural concentrations (natural geochemical background) and those that may arise from human sources
other than those of the site in question.

7DUJHW��UHFHSWRU��SK\VLFDO�RU�HQYLURQPHQWDO�UHFHSWRU�DQG�OLYLQJ�EHLQJV��KXPDQV��IDXQD��IORUD��ZDWHU��VWUXFWXUHV�
HWF���H[SRVHG�WR�WKH�GLUHFW�RU�LQGLUHFW�HIIHFWV�RI�D�KD]DUG�RU�VXEMHFWHG�WR�D�ULVN�

&OLPDWH��IOXFWXDWLQJ�VHW�RI�DWPRVSKHULF�FRQGLWLRQV�FKDUDFWHULVHG�E\�WKH�VWDWHV�DQG�FKDQJHV�LQ�ZHDWKHU�LQ�D�JLYHQ
VSDWLDO�GRPDLQ�

3ROOXWLRQ��REVHUYDWLRQ�RI��GHWHUPLQDWLRQ�RI�D�VWDWH�
����TXDOLWDWLYH��H�J��VWURQJ�RGRXU��YLVXDO�LQGLFDWLRQ��
DQG�RU�����ZLWK�UHVSHFW�WR�UHIHUHQFHV��H�J��UHIHUHQFH�YDOXHV��

&RQWDPLQDWLRQ��DEQRUPDO�SUHVHQFH�RI�D�VXEVWDQFH�LQ�D�PHGLXP�ZKLFK�LQ�WXUQ�PD\�EHFRPH�D�VRXUFH�RU�YHFWRU�RI
SROOXWLRQ� IRU� WKH� VXUURXQGLQJ� DUHD� �PHDQLQJ� DSSOLHG� WR� WKH� PDQDJHPHQW� RI� SRWHQWLDOO\� SROOXWHG� VLWHV��� 0RUH
JHQHUDOO\��DQ� LQFUHDVH� LQ� OHYHOV�RI� WUDFH�HOHPHQWV�UHVXOWLQJ� IURP�KXPDQ�DFWLYLW\��7KLV� WHUP�GRHV�QRW� MXGJH� WKH
GHOHWHULRXV�QDWXUH�RI�WKLV�LQFUHDVH�RU�WKH�ULVN�LW�PD\�HQWDLO�IRU�KXPDQV�RU�WKH�HFRV\VWHP�²DQDO\VHV�DUH�UHTXLUHG
WR�GHILQH�WKLV�

&RQWDPLQDWLRQ�DQG�DQRPDO\��UHIHUV�RQO\� WR� WKH�RYHUDOO� FRQFHQWUDWLRQ�RI� DQ� HOHPHQW��7KLV� GRHV�QRW� MXGJH� WKH
SK\VLFRFKHPLFDO�RU�ELRORJLFDO�DYDLODELOLW\�RI�WKH�WUDFH�HOHPHQWV�

:DVWH��VSRLO��H[FDYDWHG�PDWHULDO�

/DQGILOO��GHSRVLW�RU�DFFXPXODWLRQ�RI�ZDVWH��&XUUHQWO\��LQ�)UDQFH��WKLV�WHUP�LV�DSSOLHG�WR�WKUHH�W\SHV�RI�VLWXDWLRQ�
� GHSRVLWV�RI�LQHUW�ZDVWH�
� GHSRVLWV� RI� XUEDQ�ZDVWH�DQG�DVVLPLODWHG�RUGLQDU\� LQGXVWULDO�ZDVWH�� UHJDUGOHVV� RI� WKHLU� DGPLQLVWUDWLYH

VLWXDWLRQ��XQDXWKRULVHG��XQFRQWUROOHG��DXWKRULVHG�GLVFKDUJH��
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� GHSRVLWV� RI� FROOHFWLYH� RU� SULYDWH� LQGXVWULDO� ZDVWH� UHODWHG� WR� D� JLYHQ� LQGXVWULDO� VLWH� �FROOHFWLYH� RU
LQWHUQDO��

:DVWH�� UHIXVH�� DQ\� UHVLGXH� RI� D� SURGXFWLRQ� RU� WUDQVIRUPDWLRQ� SURFHVV� RU� IURP� XWLOLVDWLRQ�� $Q\� VXEVWDQFH�
PDWHULDO�� SURGXFW� RU� PRUH� JHQHUDOO\� DQ\� JRRGV� WKDW� KDYH� EHHQ� RU� ZLOO� EH� DEDQGRQHG� E\� WKHLU� RZQHU�� $Q\
VXEVWDQFH�RU�REMHFW�ZKRVH�RZQHU�LV�IRUFHG�WR�GLVFDUG��)UHQFK�UHJXODWLRQV�GLVWLQJXLVK�LQHUW��RUGLQDU\��KRXVHKROG
DQG�DVVLPLODWHG���DQG�VSHFLDO�LQGXVWULDO�ZDVWH�

'HSRVLW� �SLOH��� DFFXPXODWLRQ� RI� GLYHUVH� SURGXFWV� �UDZ� PDWHULDOV�� ILQLVKHG� SURGXFWV�� ZDVWH�� HWF�� VWRUHG� LQ� WKH
VDPH�SODFH��LQ�EXON�RU�LQ�FRQWDLQHUV

(QYLURQPHQWDO�DXGLW��DFWLRQ�LQWHQGHG�WR�SUHSDUH�DQ�LQYHQWRU\��DVVHVVPHQW�RI�LPSDFWV�RQ�WKH�HQYLURQPHQW��DQG
WR�SURSRVH�REMHFWLYHV��7KH�DXGLW�FRYHUV�WKH�WRWDOLW\�RI�WKH�IROORZLQJ�VWHSV�
� DFTXLVLWLRQ�RI�GDWD�RQ�SDVW�DFWLYLWLHV�DQG�WKH�SUHVHQW�FRQWH[W�
� REVHUYDWLRQ�RI�HIIHFWV��YDOXHV�WDNHQ�E\�YDULRXV�UHOHYDQW�FULWHULD��
� DQDO\VLV�RI�SKHQRPHQD��HQGRJHQRXV��H[RJHQRXV��UHODWHG�WR�WKH�HIIHFWV�
� DQDO\VLV�RI�WKH�ULVNV�LQYROYHG��H[WHQW�RI�FULWLFDO�GDPDJH��
� UHFRPPHQGDWLRQV�IRU�LPSURYHPHQW��WUHDWPHQW�RU�HPHUJHQF\�DQG�SUHYHQWLRQ�PHDVXUHV�

'RPHVWLF��WDS��ZDWHU��ZDWHU�XVHG�E\�KXPDQV�IRU�GRPHVWLF�QHHGV��FRRNLQJ��WRLOHWV��EDWKURRP��HWF��

,QGXVWULDO�ZDWHU��ZDWHU�XVHG�LQ�DQ�LQGXVWULDO�SODQW��SURFHVV�ZDWHU��FRROLQJ�ZDWHU��

5XQ�RII��UDLQZDWHU�IORZLQJ�RYHU�WKH�VXUIDFH�RI�WKH�JURXQG�

/LTXLG�ZDVWH��ZDWHU�KDYLQJ�EHHQ�XVHG�E\�PDQ�IRU�KLV�GRPHVWLF�RU�LQGXVWULDO�DFWLYLWLHV�

6XUIDFH�ZDWHUV: surficial fresh water (all stagnant and running water on the surface of the ground upstream from
the fresh water limit), estuaries (transition zone at the mouth of a river between fresh and coastal waters) and
coastal waters (water beyond a line of which every point is at a distance of one nautical mile beyond the closest
point of the baseline used to measure the distance of territorial waters and which in the cases of watercourses
extends to the outer limit of the estuary, if applicable).

*URXQGZDWHU��DOO�ZDWHU�XQGHU�WKH�VXUIDFH�RI�WKH�JURXQG�LQ�WKH�]RQH�RI�VDWXUDWLRQ�LQ�GLUHFW�FRQWDFW�ZLWK�WKH�VRLO
�SURSRVDO�IRU�IUDPHZRUN�GLUHFWLYH�RQ�ZDWHU���&20�SURMHFW�����������)HEUXDU\������

(IIOXHQW�� OLTXLG�� SURFHVVHG� RU� QRW�� DULVLQJ� IURP� XUEDQ� ZDVWH� V\VWHPV�� LQGLYLGXDO� LQVWDOODWLRQV� �VHSWLF� WDQNV��
LQGXVWULDO�RU�DJULFXOWXUDO�DFWLYLW\��DQG�WKDW�LV�GLVFKDUJHG�LQWR�WKH�HQYLURQPHQW�

(PLVVLRQ��GLVFMDUJH� LQWR�D�PHGLXP�� IURP�D� VRXUFH�� RI� VROLG�� OLTXLG�RU�JDVHRXV� VXEVWDQFHV�� RI� UDGLDWLRQ��RU� RI
YDULRXV�IRUPV�RI�HQHUJ\�

:DVWH� DXGLW�� ,Q�)UDQFH�� WKLV� DXGLW� LV� FRPSRVHG� RI� WKUHH� SDUWV�� ���� GHVFULSWLRQ� RI� WKH� FXUUHQW� VLWXDWLRQ� LQ� WKH
LQVWDOODWLRQ� RU� LQ� WKH� FRPSDQ\� �ZDVWH� SURGXFWLRQ�� PDQDJHPHQW� DQG� GLVSRVDO��� ���� WHFKQLFDO�HFRQRPLF
H[DPLQDWLRQ�RI�DOWHUQDWLYH�VROXWLRQV�WR�UHGXFH� WKH� IORZ�RI�DQG�UHVLGXDO�KDUP�IURP�ZDVWH�� ����SUHVHQWDWLRQ�DQG
MXVWLILFDWLRQ�RI�WKH�DGRSWHG�FKRLFHV�

3UHOLPLQDU\� LQYHVWLJDWLRQ�� 3UHOLPLQDU\� DVVHVVPHQW�� SUHOLPLQDU\� LQYHVWLJDWLRQ� RI� D� �SRWHQWLDOO\�� SROOXWHG� VLWH
DLPLQJ�WR�
����LGHQWLI\�WKH�SRWHQWLDO�SROOXWLRQV��HYHQ�WR�REVHUYH�WKH�LPSDFW�RQ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW��RI�SDVW�RU
SUHVHQW�DFWLYLWLHV�FDUULHG�RXW�RQ�WKLV�VLWH�
����REWDLQ� WKH� HVVHQWLDO� LQIRUPDWLRQ� IRU� LPSOHPHQWLQJ� WKH� VLPSOLILHG� ULVN� DVVHVVPHQW� DQG� VLWH� FODVVLILFDWLRQ
PHWKRGV�WR�UDQN�WKH�LQWHUYHQWLRQ�SULRULWLHV�
5HIHU�WR�WKH�RUJDQLVDWLRQ�IORZ�GLDJUDP�IRU�WKH�SUHVHQWDWLRQ�RI�QDWLRQDO�SROLF\�FRQFHUQLQJ�WKH�PDQDJHPHQW�DQG
UHKDELOLWDWLRQ�RI�SROOXWHG�VLWHV�DQG�VRLOV�

5LVN�DVVHVVPHQW��IRXU�VWHS�SURFHVV�LQYROYLQJ����LGHQWLILFDWLRQ�RI�WKH�KD]DUGRXV�SRWHQWLDO�RI�WKH�VXEVWDQFH�V�����
GHWHUPLQDWLRQ�RI�WKH�GRVH±HIIHFW�UHODWLRQVKLS�����DVVHVVPHQW�RI�WKH�H[SRVXUH��DQG����FKDUDFWHULVDWLRQ�RI�WKH�ULVNV�
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2SHUDWRU��DQ\�SHUVRQ�RU�RUJDQLVDWLRQ�WKDW�RSHUDWHV�DQ�LQVWDOODWLRQ��DV�ZHOO�DV�WKDW�HLWKHU�KROGLQJ�RU�UHFHLYLQJ
DXWKRULW\�IRU�D�GHWHUPLQLQJ�HFRQRPLF�SRZHU�RYHU�LW�

1DWXUDO�JHRFKHPLFDO�EDFNJURXQG��QDWXUDO�FRQFHQWUDWLRQ�RI�DQ�HOHPHQW��D�FRPSRXQG�RU�D�VXEVWDQFH�LQ�D�JLYHQ
PHGLXP��LQ�WKH�DEVHQFH�RI�DQ\�RXWVLGH�FRQWULEXWLRQ�VXFK�DV�IURP�KXPDQ�DFWLYLW\�

'HUHOLFW� ODQG�� WHPSRUDULO\� RU� GHILQLWLYHO\� DEDQGRQHG� VSDFH� IROORZLQJ� WKH� FHVVDWLRQ� RI� DQ� DFWLYLW\� VXFK� DV
IDUPLQJ��SRUWV��LQGXVWULDO��VHUYLFH��SURFHVVLQJ��PLOLWDU\�GHIHQFH��VWRUDJH��WUDQVSRUW�

+HDS��GXPS�WKH�DUHD�ZKHUH�PLQH�ZDVWH�RU�VSRLO�PDWHULDOV�DUH�GLVSRVHG�RI�RU�SLOHG�

,PSDFW�� HIIHFW� RI� DQ� DFWLRQ�� VXFK� DV� D� GHYHORSPHQW�� WKH�PLQLQJ� RI� UDZ�PDWHULDOV�� HWF��� RQ� D� QDWXUDO�PHGLXP�
RUJDQLVPV��DQ�HFRV\VWHP��WKH�FRXQWU\VLGH��HWF�

,QVWDOODWLRQ��SODQW��WHFKQLFDO�XQLW�ZLWKLQ�ZKLFK�RQH�RU�VHYHUDO�DFWLYLWLHV�RU�SURFHVVHV�DUH�FDUULHG�RXW�

/HDFKLQJ��WKH�GUDZLQJ��RI�VXEVWDQFHV�IL[HG�RQ�ILQH�SDUWLFOHV�WKURXJK�VRLO�OD\HUV�E\�ZDWHU�

/RDP��VLOW��WHUP�GHVLJQDWLQJ�HLWKHU�D�SDUWLFOH�VL]H�IUDFWLRQ��LQGLYLGXDO�SDUWLFOHV�EHWZHHQ���DQG�����P�LQ�VL]H��RU
XQFRQVROLGDWHG�GHSRVLWV�ZLWK�VL]HV�LQWHUPHGLDWH�EHWZHHQ�VDQG�DQG�FOD\��RI�IOXYLDO��ODJRRQDO�RU�HROLDQ�RULJLQ��LQ
WKH�ODVW�FDVH�JHQHUDOO\�FDOOHG�ORHVV��

/LWKRORJ\��GHVFULSWLRQ�RI�WKH�FRPSRVLWLRQ�RI�VHGLPHQWV�RU�URFNV��LQFOXGLQJ�SK\VLFDO�DQG�FKHPLFDO�FKDUDFWHULVWLFV
VXFK�DV�FRORXU��PLQHUDORJLFDO�FRPSRVLWLRQ��KDUGQHVV�DQG�JUDLQ�VL]H�

/HDFKLQJ��PRYHPHQW�RI�GLVVROYHG�VXEVWDQFHV�FDXVHG�E\�SHUFRODWLRQ�RI�ZDWHU�WKURXJK�D�VROLG�PHGLXP��VRLO��URFN�
WDLOLQJV��HWF��

0HGLXP��DLU��VRLO��ZDWHU�DQG�ELRWD��IDXQD��IORUD�DQG�PLFUR�RUJDQLVPV��

2UH�� URFN� KDYLQJ� D� VXIILFLHQWO\� KLJK� FRQFHQWUDWLRQ� RI� XVHIXO� PLQHUDOV� IRU� LW� WR� EH� FRQVLGHUHG� DV� SURILWDEO\
H[WUDFWDEOH�XQGHU� UHDVRQDEO\� LPDJLQDEOH�HFRQRPLF� FRQGLWLRQV�� RU�ZKHQ� LW� LV� SUHVHQW� LQ� VXIILFLHQW� TXDQWLW\��%\
H[WHQVLRQ��D�URFN�KDYLQJ�D� IDLUO\�KLJK�FRQFHQWUDWLRQ�RI�XVHIXO�PLQHUDOV� IRU� LW� WR�EH�PLQHG�DW�D�JLYHQ�SHULRG�RI
WLPH��$Q�RUH�PD\�DOVR�FRQWDLQ�PLQHUDOV�ZLWK�QR�YDOXH�WKDW�FRQVWLWXWH�WKH�JDQJXH�

5XQ�RI�PLQH�RUH��RUH�DUULYLQJ�DW�WKH�VWDUW�RI�WKH�FRQFHQWUDWLRQ�SURFHVV��WKLV�LV�JHQHUDOO\�DW�WKH�HQWU\�RI�D�SODQW
�RUH� ZDVKLQJ��� ,Q� WKH� SDVW�� LQLWLDO� RSHUDWLRQV� FRXOG� EH� FDUULHG� RXW� LQVLGH� WKH� PLQH� E\� FREELQJ� �VRUWLQJ��� WKH
UHVXOWLQJ�RUH�EHLQJ�FDOOHG�FREEHG�RUH�
,Q�FRQWUDVW��DQG�PRUH�JHQHUDOO\��ZH�FDOO��UXQ�RI�PLQH�RUH��WKH�RUH�DV�LW�LV�H[WUDFWHG�IURP�WKH�PLQH��L�H��D�PL[WXUH
RI�WKH�RUH�LWVHOI�DQG�EDUUHQ�URFN�WKDW�FRXOG�QRW�EH�VHSDUDWHG�GXULQJ�PLQLQJ�

*URXQGZDWHU�� XQGHUJURXQG�ZDWHU� FRPSOHWHO\� ILOOLQJ� WKH� SRUHV� RI� SHUPHDEOH� URFN� �DTXLIHU�� VXFK� WKDW� WKHUH� LV
DOZD\V� D� ZDWHU� OLQN� EHWZHHQ� WKH� SRUHV�� *URXQGZDWHU� LV� LQ� RSSRVLWLRQ� WR� WKH� RYHUO\LQJ� XQVDWXUDWHG� ]RQH�
*URXQGZDWHU� PD\� EH� DWWULEXWHG� VHYHUDO� TXDOLILFDWLRQV� LQ� WHUPV� RI� LWV� RULJLQ� �DOOXYLDO� JURXQGZDWHU�� HWF���� LWV
K\GURG\QDPLF�FRQGLWLRQV��FDSWLYH�RU�IUHH�JURXQGZDWHU��DUWHVLDQ��HWF���RU�WKH�FKDUDFWHULVWLFV�RI�WKH�ZDWHU��VDOLQH�
WKHUPDO��HWF��

*XLGHOLQH�� UHIHUHQFH� YDOXH� IRU� D� SDUDPHWHU� �FRQFHQWUDWLRQ� RI� D�JLYHQ� HOHPHQW�� JLYHQ� WR�DVVLVW� LQ� EDFNJURXQG
VWXGLHV�RU�GHFLVLRQ�PDNLQJ��,Q�JHQHUDO��LW�LV�D�YDOXH�UHFRPPHQGHG�E\�DQ�DXWKRULW\��EXW�ZLWK�QR�OHJDO�REOLJDWLRQ�
XVHG��ZLWK�SURIHVVLRQDO�MXGJHPHQW��ZKHQ�DVVHVVLQJ�D�SROOXWHG�VLWH�

:DVWH�OLVW��UHJXODWRU\�GRFXPHQW�IRU�FODVVLI\LQJ�ZDVWH�DFFRUGLQJ�WR�D�QXPHULFDO�FRGH�DV�D�IXQFWLRQ�LI�WKH�ZDVWH
V
RULJLQ�DQG�FDWHJRU\�

6WDQGDUG�� WHFKQLFDO� VSHFLILFDWLRQ� DSSURYHG� E\� D� UHFRJQLVHG� VWDQGDUGV� RUJDQLVDWLRQ� IRU� UDWLRQDO�� UHSHDWHG� RU
FRQWLQXRXV�DSSOLFDWLRQ��RQ�WKH�EDVLV�RI�FXUUHQW�RSHUDWLRQDO�WHFKQLTXHV��EXW�ZKLFK�LW�LV�QRW�PDQGDWRU\�WR�REVHUYH�

3HUPHDELOLW\�� FDSDFLW\� RI� D� PHGLXP� WR� EH� WUDYHUVHG� E\� D� IOXLG� XQGHU� WKH� DFWLRQ� RI� D� K\GUDXOLF� JUDGLHQW
�GLIIHUHQFH�LQ�K\GUDXOLF�KHDG�EHWZHHQ�WZR�SRLQWV�RI�DQ�DTXLIHU�SHU�XQLW�RI�GLVWDQFH��DORQJ�D�JLYHQ�GLUHFWLRQ���WKLV
SHUPHDELOLW\� LV� UHIOHFWHG� HLWKHU� E\� D� UDWH� RI� LQILOWUDWLRQ� RU� E\� D� FRHIILFLHQW� RI� SHUPHDELOLW\� WR� ZDWHU�� ZKLFK
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GHSHQGV�RQ�WKH�GHJUHH�RI�ZDWHU�VDWXUDWLRQ�RI� WKH�PHGLXP��3HUPHDELOLW\� LV�H[SUHVVHG�DV�D�YROXPH�RI�ZDWHU�SHU
XQLW�RI�WLPH�DQG�SHU�XQLW�RI�VXUIDFH��RU�PRUH�JHQHUDOO\�SHU�XQLW�RI�YHORFLW\�

3LH]RPHWHU�� 2EVHUYDWLRQ� ZHOO�� GHYLFH� XVHG� WR� PHDVXUH� D� SLH]RPHWULF� KHDG� DW� D� JLYHQ� SRLQW� RI� WKH� DTXLIHU�
LQGLFDWLQJ�WKH�SUHVVXUH�DW�WKDW�SRLQW��,W�LV�XVHG�WR�REVHUYH�RU�UHFRUG�D�IUHH�ZDWHU�RU�D�SUHVVXUH�OHYHO�

3LH]RPHWULF�OHYHO��RU�SLH]RPHWULF�VXUIDFH��� LGHDO�VXUIDFH�UHSUHVHQWHG�E\� WKH�GLVWULEXWLRQ�RI�K\GUDXOLF�KHDGV�RI
JURXQGZDWHU� ZLWK� WZR�GLPHQVLRQDO� IORZ�� RU� KHDGV� H[SUHVVHG� RQ� WKH� EDVLV� RI� D� GHWHUPLQHG� VXUIDFH�� ,W� LV
UHSUHVHQWHG�E\�D�VHW�RI�SUHVVXUH�KHDG�FRQWRXUV�

3ROOXWDQW��SURGXFW��VXEVWDQFH�RU�FKHPLFDO�HOHPHQW�UHVSRQVLEOH�IRU�D�SROOXWLRQ��:H�GLVWLQJXLVK�SULPDU\�SROOXWDQWV
GLVFKDUJHG�GLUHFWO\�LQWR�WKH�QDWXUDO�PLOLHX��DQG�VHFRQGDU\�SROOXWDQWV�DULVLQJ�IURP�WKH�GHJUDGDWLRQ�RI�WKH�IRUPHU�

3ROOXWLRQ��ZKHQ�FRQWDPLQDWLRQ�SUHVHQWV�SRWHQWLDO�ULVNV��LW�LV�FDOOHG�SROOXWLRQ��,Q�WKH�OLWHUDU\�VHQVH��LW�LV�WKH�DFWLRQ
RI�GLUW\LQJ�RU�UHQGHULQJ�LPSURSHU��3HWLW�/DURXVVH�GLFWLRQDU\���$�OHVV�VXEMHFWLYH�GHILQLWLRQ�LV�WKH�GHJUDGDWLRQ�RI�D
JLYHQ�PHGLXP�RU�PLOLHX�E\�WKH�LQWURGXFWLRQ�RI�D�SK\VLFDO��FKHPLFDO�RU�ELRORJLFDO�DJHQW��JHQHUDO�PHDQLQJ�LQ�WKH
3HWLW� 5REHW� GLFWLRQDU\��� $Q\� �KXPDQ�� DFWLRQ� FRQWULEXWLQJ� WR� WKH� LQFUHDVH� RI� WKH� QDWXUDO� FRQFHQWUDWLRQV� RI
HOHPHQWV�QDWXUDOO\�SUHVHQW�LQ�WKH�GLIIHUHQW�UHFHSWRU�PHGLD��ZDWHU��VRLO�DLU��WKDW�PD\�KDYH�D��QHJDWLYH��LPSDFW�RQ
D�PHGLXP� �DLU�� VRLO�� VXEVRLO�� VXUIDFH� RU� JURXQG�ZDWHU�� HFRV\VWHP�� RU� RQ� D� SK\VLFDO� REMHFW�� WKHUHE\� UHQGHULQJ
WKHP�XQILW�IRU�D�GHWHUPLQHG�XVH�

5HKDELOLWDWLRQ�� UHPHGLDWLRQ�� VHW� RI� RSHUDWLRQV� �UHGHYHORSPHQW�� SROOXWLRQ� DEDWHPHQW� WUHDWPHQW�� UHVRUSWLRQ�
LQVWLWXWLRQDO�FRQWUROV��HWF���FDUULHG�RXW�LQ�RUGHU�WR�UHQGHU�D�VLWH�VXLWDEOH�IRU�D�JLYHQ�XVH��7KLV�RSHUDWLRQ�LQFOXGHV
ERWK� SROOXWLRQ� DEDWHPHQW� RSHUDWLRQV�� DQG� WKRVH� RI� FRQILQHPHQW� DQG� UHVRUSWLRQ� RI� ZDVWH� RQ� D� SROOXWHG� VLWH� WR
HQDEOH�D�QHZ�XVH�

)LOO��PDWHULDO�GHSRVLWHG�DV�RSSRVHG�WR�PDWHULDO�LQ�SODFH��LQ�VLWX���9ROXPH�FRQVWLWXWHG�E\�WKLV�PDWHULDO�

5LVN��3UREDELOLW\�WKDW�DQ�XQZDQWHG�HIIHFW�RFFXUV�LQ�JLYHQ�FRQGLWLRQV�RI�H[SRVXUH�

6XUIDFH�UXQRII��SRUWLRQ�RI�DWPRVSKHULF�SUHFLSLWDWLRQ��UDLQ��VQRZ��WKDW�IORZV�RQ� WKH�VXUIDFH�RI� WKH�JURXQG�DQG
VORSHV�

6LWH��D�JHRJUDSKLFDO�DUHD�LQ�ZKLFK�SROOXWLRQ�RI�WKH�HQYLURQPHQW�PD\�EH�HQFRXQWHUHG�EHFDXVH�RI�IRUPHU�DFWLYLWLHV
FDUULHG�RXW�WKHUH�

&REELQJ��PDQXDO�RUH�VRUWLQJ�

$EDQGRQHG�PLQH�VLWH��2USKDQ�PLQLQJ�VLWH����VLWH�ZKRVH�RZQHU� LV�XQNQRZQ�RU� LQVROYHQW� �SDUWLFXODUO\�DV�D
UHVXOW�RI� WKH�FRVW�RI�ZRUN� WR�EH�GRQH� WR�VXSSUHVV�REVHUYHG�ULVNV���$�VLWH� LV�UHFRJQLVHG�DV�EHLQJ�DQ� 
RUSKDQ
�E\
GHFLVLRQ�RI� WKH�0LQLVWULHV�FRQFHUQHG� �(QYLURQPHQW�� ,QGXVWU\�� WKDW�PD\�RUGHU� VXUYH\V�� WUHDWPHQWV�RU�DQ\�RWKHU
W\SH� RI� DFWLRQ� LQ� RUGHU� WR� FRQWURO�� DV� IDU� DV� SRVVLEOH�� WKH� LPSDFW� RQ� SXEOLF� VDIHW\� DQG� KHDOWK� DQG� RQ� WKH
HQYLURQPHQW�

6RLO�� �8SSHU� OD\HU� RI� WKH� HDUWK
V� FUXVW� FRPSRVHG� RI� LQRUJDQLF� SDUWLFOHV�� RUJDQLF� PDWWHU�� ZDWHU�� DLU� DQG
RUJDQLVPV���DFFRUGLQJ�WR�WKH�LQWHUQDWLRQDO�GUDIW�VWDQGDUG�,62�7&�����RQ�VRLO�TXDOLW\��
7KLV�GUDIW�VWDQGDUG�DOVR�PHQWLRQV� WKDW��LQ� WKH�FRQWH[W�RI�VRLO�SURWHFWLRQ��DWWHQWLRQ�PXVW�EH�SDLG� WR� WKH� VXUIDFH
VRLO��VXEVRLO�DQG�GHHSHU�OD\HUV��DQG�WR�WKH�PLQHUDO�GHSRVLWV�DVVRFLDWHG�ZLWK�JURXQGZDWHU��$WWHQWLRQ�PXVW�DOVR�EH
SDLG�WR�PDWHULDO�UHVXOWLQJ�IURP�KXPDQ�DFWLYLW\�LQWURGXFHG�RQ�RU�LQ�WKH�VRLO��VXFK�DV�GRPHVWLF�RU�LQGXVWULDO�ZDVWH�
VOXGJH�� PXG� IURP� ZDWHUFRXUVH� FOHDQLQJ� DQG� PLQLQJ� UHVLGXHV�� 7KHVH� DUH� LPSRUWDQW� EHFDXVH� WKH\� PD\� DIIHFW
FHUWDLQ�IXQFWLRQV�RI�WKH�VRLO�DQG�FRQVWLWXWH�D�VRXUFH�RI�VXEVWDQFHV�GDQJHURXV�IRU�WKH�VRLO�DQG�DIIHFW�VXUURXQGLQJ
QDWXUDO� VRLO�� 3HGRORJLF� SURFHVVHV�PD\�� LQ� WLPH�� DIIHFW� WKHVH�PDQ�PDGH�PDWHULDOV� LQ� WKH� VDPH�ZD\� DV� QDWXUDO
SDUHQW�URFN�DQG�VXUIDFH�GHSRVLWV���

3HGRORJLF�VHQVH��SDUW�RI�QDWXUDO�VXUILFLDO�IRUPDWLRQV�VXEMHFWHG�WR�SHGRORJLF�SURFHVVHV�DQG�XQGHUJRLQJ
YDU\LQJ� GHJUHHV� RI� FKDQJH� LQ� FKHPLFDO� FRPSRVLWLRQ� DQG�PLQHUDORJLFDO� FRQVWLWXWLRQ�� 7KH� W\SH� RI� VRLO� WKDW�ZLOO
SURJUHVVLYHO\� IRUP�ZLOO� GHSHQG�RQ� ���� WKH�QDWXUH�RI� WKH� RULJLQDO� SDUHQW� URFN� �OLWKRORJLFDO� FRQGLWLRQV��� ���� WKH
QDWXUH� RI� DWWDFNLQJ� UHDJHQWV� �SK\VLFRFKHPLFDO� FRQGLWLRQV��� ���� WKH� YDOXH� RI� WKH� SDUDPHWHUV� JRYHUQLQJ� WKH
WKHUPRG\QDPLF�HTXLOLEULXP��WKHUPRK\GUDO�FRQGLWLRQV��
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+\GURJHRORJLFDO� VHQVH�� SDUW� RI� SHGRORJLF� DQG� OLWKRORJLF� IRUPDWLRQV� EHWZHHQ� WKH� VXUIDFH� DQG� WKH
JURXQGZDWHU��XQVDWXUDWHG�]RQH���ZKRVH�IXQFWLRQV�RU�XVH�PD\�EH�QHJDWLYHO\�DIIHFWHG�E\�WKH�VXSSO\�RI�GDQJHURXV
VXEVWDQFHV�RU�SROOXWDQWV�

6SHFLDWLRQ��GHILQLWLRQ�RI�WKH�FKHPLFDO�IRUP�RU�EHDULQJ�SKDVH�LQ�ZKLFK�DQ�HOHPHQW�LV�IRXQG��LRQLF�IRUP��PROHFXODU
VWUXFWXUH��SK\VLFDO�FRPELQDWLRQ��LQRUJDQLF�RU�RUJDQLF�VXSSRUW��

6XEVWDQFH��VHH�3URGXFW�

7UDQVIHU��PLJUDWLRQ�RI�VXEVWDQFHV��GLVVROYHG�RU�RWKHUZLVH��ZLWKLQ��WKURXJK�RU�DFURVV�D�VRLO��FDXVHG�E\�ZDWHU��DLU
DQG�KXPDQ�DFWLYLWLHV��RU�HOVH�E\�VRLO�RUJDQLVPV�

:DVWH�KHDS��PLQH�GXPS��GHSRVLW�RI�EDUUHQ�VXEVWDQFHV��*HQHUDOO\�FRQLFDO��DQG�EXLOW�XS�E\�SHULRGLF�GLVFKDUJHV�

3URFHVV�XQLW��LQVWDOODWLRQ��8QLW�LQFOXGLQJ�WKH�HTXLSPHQW�UHTXLUHG�WR�LPSOHPHQW�D�SURFHVV�RU�D�SDUW�RI�D�SURFHVV

:DWHU�XVH�
w�WKH�FDWFKPHQW��GLVWULEXWLRQ�DQG�FRQVXPSWLRQ�RI�VXUIDFH�RU�JURXQG�ZDWHU�
w�DQ\�RWKHU�XVH�RI�VXUIDFH�RU�JURXQG�ZDWHU�OLNHO\�WR�KDYH�D�SHUFHSWLEOH�LQIOXHQFH�RQ�WKH�HFRORJLFDO�VWDWXV�RI�WKH
ZDWHU

8VH��RI�D�VLWH���7KH�XVH�RI�D�VLWH��LWV�HTXLSPHQW�RU�EXLOGLQJ��WR�IXOILO�D�QHHG�RU�D�VHUYLFH�

3ROOXWLRQ�YHFWRU��SROOXWLRQ�SDWKZD\��PHGLXP��RUJDQLVP��PDWWHU�WKDW�LV�LQRUJDQLF�RU�RUJDQLF��OLTXLG�RU�VROLG�RU
JDVHRXV��OLNHO\�WR�WUDQVPLW�D�SROOXWLQJ�RU�LQIHFWLRXV�HOHPHQW�WRZDUGV�D�WDUJHW��IURP�D�VRXUFH�RI�SROOXWLRQ��E\�ZD\
RI�LGHQWLILHG�WUDQVSRUW�SURFHVVHV�

6WRFN�SLOH��RUH���:DVWH�GXPS��ZDVWH���GHSRVLW�RI�SURGXFWV�ZKRVH�XSSHU�SDUW�LV�IODW�

9XOQHUDELOLW\��FDSDFLW\�RI�D�PHGLXP��SURSHUW\�RU�SHUVRQ�WR�EH�KDUPHG�IROORZLQJ�D�QDWXUDO�RU�PDQ�PDGH�HYHQW�

*URXQGZDWHU� YXOQHUDELOLW\�� VHW� RI� FKDUDFWHULVWLFV� RI� DQ� DTXLIHU� WKDW� GHWHUPLQHV� WKH� IDFLOLW\� RI� DFFHVV� WR� DQG
SURSDJDWLRQ�ZLWKLQ�WKH�UHVHUYRLU�RI�D�VXEVWDQFH�FRQVLGHUHG�DV�XQGHVLUDEOH�
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����0,1(��48$55<�$1'�352&(66,1*�3/$17�,19(1725<

������,'(17,),&$7,21��

CUSTOMARY SITE NAME :.................................................................................................

SITE NUMBER: �������           DISTRICT :………………………………………..

������/2&$7,21��

TOPOGRAPHIC MAP :.............................. Scale :....................Year of publication :.../…/….
UTM or ECSA:                                Coordinates (in km) : X : ................ Y : ...................

                                             Centroid altitude (in m) :...............................

������67$786��

APPROXIMATE AREA OF THE MINING CONCESSION :...........................km2

CURRENT OWNER :..................................................................
LAST ORERATOR :...................................................................

������$&7,9,7<�'(7$,/6

EXPLOITED COMMODITY:………………….………..SITE IN ACTIVITY �
Date of start of activity :…..../….…./…….                      SITE CLOSED �
Date of end of activity :……./……../…….                       RECLAIMED SITE �

TYPE OF ACTIVITY:
Surface mine �  Underground mine �� Mineral ………….
processing plant ��  Extractive metallurgy plant ���At the Mine site  Yes ��QR���

CATEGORY OF MINED COMMODITY :
Metallic ��������������1RQ��metallic ��Ferrous        ��1RQ�ferrous �
Coal ��      Energy minerals �
Industrial Minerals ���������      Aggregates ������������������Decorative stones �
Run-of-mine annual production : ……………….(Ton/year)

PROCESSING TYPE:
Size reduction and/or classification ��Physical/Physicochemical separation�
Chemical treatment �   Smelting & Refining �
Other ��«««���specify)

PROCESSING FEED
Raw Ore ���            Processed Ore ����     Tailing �
TYPE OF FINAL PRODUCTS
Raw Ore ��  Concentrate �
Metals ��     Calcined Material � Other � ………..

STORAGE AND HANDING OF FINAL PRODUCTS:………………………………
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TYPE OF WASTE :
Barren overburden      � Barren rock �
Exploitation  tailings � Selected mineralized tailings �
Processing waste �

Type Volume produced Volume stored on site
…………..…… ……………….. …………………
…………..…… ……………….. …………………
…………..…… ……………….. …………………
…………..…… ……………….. …………………

Waste disposal/usage:
Dam   ��  stockpile �
Backfill  ��     Construction Purposes ��Other   �««««���specify)
Was chemical characterization undertaken ? yes�

no  �
Waste type Detected pollutant elements Concentration Origine
……………… ………………………. ……………... ………….
……………… …………………….. ……………... ………….
……………… …………………….. ……………... ………….
……………… ………………………..……………... ………….
……………… …………………….. ……………... ………….
……………… …………………….. ……………... ………….

Presence of leachates : yes ��treatment :………………………
no �

Chemical characterization  yes �
no �

In accordance with discharge legislation : yes�
Environmental legislation : yes��no �Mining legislation no �

&855(17�$&7,9,7<��,)�0,1,1*�6,7(�,6�86('�,1�$�1(:�:$<��
Landfill Type of waste

Public � Industrial �
Internal� Domestic �

Demolition �

Industrial site �
Type :……………………….

Other �
Specify :………………………………
Rehabilitated � Rehabilitation Project �

  Specify :………………………………..

$&&,'(176
Date Type Known/suspected Affected Impact on lines Analyses

pollution environment
…/…/… ………… ………………. ……………. ……………. ………………
…/…/… ………… ………………. ……………. ……………. ………………
…/…/… ………… ………………. ……………. ……………. ………………
…/…/… ………… ………………. ……………. ……………. ………………

Measures taken :……………………………………………………………………………….
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1.5.- ENVIRONMENTAL SETTING

$LU��
Dust source yes� no�
Emissions yes� no�

6XUIDFH�ZDWHU��
Streams yes  �����QR������'LVWDQFH��P� :…………….Flowrate :…………

Use : swimming    ����SLVFLFXOWXUH�������GULQNLQJ�ZDWHU�supply  �
Irrigation � Direct waste discharge : yes no
Not usable�

*URXQGZDWHU�
Presence of a groudwater body yes� Control system  yes � no �

no �
Aquifer type :………………………………………..

Minimum depth :…………….. amplitude :………………..
Use : industrial supply ��drinking water supply�

    Private wells � Distance from the nearest catchwork :……………….
Presence of preferential circulation (faults, fractures, karst, etc.)

Flood zone   yes �
  no �

Type of  geological substratum :………………………….
Type of unsarated zone :…………………………….

+RXVLQJ�]RQH                           Distance (m) :………………

1.6.- ENVIRONMENTAL IMPACT

Present state of the wastes ………………………………………
Measures taken to prevent environmental hazards :……………………………………………………
…………………………………………………………………………………………………………
studies already made on the environmental impacts of the wastes…… yes  �����QR��
Main results…………………………………………………………………………………………….
………………………………………………………………………………………………………….

Security aspects ………………………………
Geotechnical hazards� Erosion � Stability �
Environnemtal hazards� specify …………………………

1.7.- BIBLIOGRAPHY

Sources of information :……………………………………………….
Chronology of informationS :…………………………………………
Other sources to be used :…………………………………………….
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����&855(17�/(*,6/$7,21�$1'�35$&7,&(6

1.- MAIN  TEXTS
Mining code : yes ��QR��������������������������������������������GLIIXVLRQ�GDWH :…/…/…

Specify :…………………………………………………………………………………………
………………………………………………………………………………….………………………
………………………………………………………………………….………………………………
………………………………………………………………….…………………………………

General laws concerning hazardous installations : yes ��QR���GLIIXVLRQ�GDWH :…/…/…
Principles :………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………………………………………………………
Advantages :……………………………………………………………………………………………
………………………………………………………………………………………….………………...
Drawbacks :……………………………………………………………………………………………
………………………………………………………………………………………………………
2.- SPECIFIC TEXTS           yes ��QR �
Specify :…………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………

3.- GENERAL STATUS OF MINING SITES : IPPC :…..yes ��no�

4.- ADMINISTRATIVE RESPONSIBILITY :……………………………………………….

5.- SPECIFIC STATUS OF MINING WASTE :……………………………………………...
7\SH� 1DWXUH

………… Industrial waste ���Waste suitable for unconditional release    �
………… Industrial waste ����Waste suitable for unconditional release   �
………… Industrial waste ����Waste suitable for unconditional release   �

Control undertaken yes ��no��������������Controlling organization :………………………

Collection :…..yes ��no���������������������Organization :…………….Authority responsible ………….
Transport :                                            Organization :……………. Authority responsible …………

Type :…………………….

Exploitation control  yes ���no������������Organization …………………
End of exploitation control yes ��no����Organization………………….
6.- CURRENT PRACTICES
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
7.- QUALITY CONTROL yes �  no ��specify…………. Environmental Management System �

Operator/Administration voluntrary agreement    yes��no�



Annex 4 :Production of different industrial metals and minerals

���(QHUJ\�VXEVWDQFHV

a) Oil and gas

In 1997, world oil production, including crude oil and oil extracted from oil shales and tar
sands, or recovered from natural gas, rising to nearly 3475 Mt, saw its sharpest growth in the
last ten years (+3.1%).  The European Union accounted for 9.4% of world production.  Barely
2% of reserves (estimated worldwide at 140.9 Gt) are located in Europe (not including former
USSR).

b) Coal and lignite

World production of coal-lignite rose slightly in 1997.  The major producers include, in
Europe, Germany with 223.5 Mt.  These production tonnages, all grades combined, cover
various situations in energy: lignite accounts for 80% of German production.

In terms of tonnage, 1997 world production was 3892 Mt of coal and 915 Mt of lignite
corresponding to 2321 Mtoe (+2.5%).  In energy value, the world share of the European
Union was 12.2%.  For the 15-member European Union, coal consumption fell from 281 Mt
in 1995 to 269 Mt in 1996.  In the same period, production dropped from 135 Mt to 128 Mt,
due in particular to the decreases in France, Great Britain (48.5 Mt), Spain (26.5 Mt) and
Germany (223.5 Mt) where company mergers are under way.

c) Uranium

World uranium production grew slightly (1.7%) in 1997 to 35,989 tU (35,381 t in 1996) but
still only accounted for 55% of world consumption of nuclear reactors (70,000 t).  In the
European Union, France is the only country among the world’s ten biggest producers, with
748 t in 1997, 20% below 1996.  In France, however, the assays of the reserves are too low to
withstand competition from other deposits.  Despite exploration efforts in recent years, no
producible reserve has been identified.

Primary energy

The acceleration of world primary energy consumption was confirmed in 1997.  Among the
ten biggest energy markets, the 15-member European Union has Germany (3.9%), France
(2.8%), Great Britain (2.6%) and Italy (<2%).

European consumption fell slightly (1,782.2 Mtoe).  Oil remains the primary source and
accounts for 41.9% (746.9 Mtoe).  The nuclear share is 13.7% (245.1 Mtoe).  Coal
consumption dropped from 17% to 15.9%.

���0HWDOOLF�RUHV

Iron-steel

World steel production was about 795 Mt, more than in 1996 (750 Mt).  Stainless steel
production grew more than 11%.  Production of the 15-member European Union rose from



147 Mt in 1996 to 160 Mt in 1997.  Prospects for the world iron and steel market are not very
bright, due to overcapacity in Europe, among other factors.

In the 15-member European Union, the leading steel producing countries are Germany, Italy,
Great Britain and France.

Nickel

World mining production of nickel (metal content) rose in 1997 to 1,086.8 kt (1,069.5 kt in
1996).  In Europe, mining production declined slightly to 32 kt (36 kt in 1996), mainly from
Greece (18.4 kt) and small plants in Finland (3.3 kt), Norway (2.5 kt) and Yugoslavia.
Mining output of the European Union in 1996 was 150 kt of ore and 147 kt of nickel content.

Manganese

Manganese finds its main use in desulfurization and the manufacture of hard steels.  This use
represents 95% of world production.  The battery, ferrite and agribusiness industries share the
remaining 10%.  Most of the mines are located outside Europe.

Aluminium

World bauxite production was about 126.4 Mt against 123.6 Mt in 1996.  However, Europe
supplied 6.8 Mt of primary aluminium.  In 1996, the European Union slightly boosted its
production of bauxite with 2,395 kt (2,342 kt in 1995) and aluminium with 2,097 kt (2,063 kt
in 1995).

Magnesium

Magnesium in a minerallurgical substance.  Total world magnesium production was 427,400 t
in 1997 (404,400 t in 1996).  Pechiney Electrometallurgy is now the European Union’s only
producer of primary magnesium.

Lead, zinc and copper

World mining output of OHDG was stable (3.05 Mt).  The main producers in Europe are
Sweden (108.6 kt), Poland (54.8 kt) and Ireland (45.1 kt).

=LQF mining output rose from 7.36 Mt of metal content in 1996 to 7.42 Mt in 1997.  The
European producers are Ireland (193 kt), Sweden (155 kt), Poland (158 kt) and Spain (147 kt).

World FRSSHU mining production reached 11,448 kt of metal content for 11,063 kt in 1996.
The main producers are located outside Europe.

Gold

In 1997, world production continued its rise initiated in 1996.  With 2,388 t, it grew more than
5% over 1996 (2,278 t).  In the European Union, continental France produced 4,953 kg
(against 5,655 kg in 1996).

Silver



World mining production continued to grow to 16,112 t (15,077 t in 1996).  Only 22% of
primary silver (3,533 t) is produced by silver mines, and the rest is obtained as a by-product.
Europe produced 2,093 t.

���,QGXVWULDO�PLQHUDOVL

a) Barite

World production of barite grew sharply (14%) in 1997 to 6.83 Mt, compared with 5.98 Mt in
1996.  The leading producer in Western Europe in Germany.  The barite is used in drilling
muds for petroleum exploration.

In Western Europe, production declined to 399 kt.  The other European producers are Great
Britain, France, Italy, Spain and Belgium.  North Sea drilling operations accounted for a large
share of the European market.

In 1996, the European Union produced 443 kt (428 kt in 1995) including 121 kt from
Germany and 102 kt from Great Britain.

France and Belgium are among the few exporting countries of Western Europe.

b) Talc

World talc production rose in 1997 to 8.3 Mt.  Finland and France are among the medium-
scale producers (3 to 500 kt per year).  Other significant countries include Italy.  In 1996,
production of the 15-member European Union dropped slightly (-1.7%) with a total of
1.12 Mt against 1.14 Mt in 1995.  The paper industry, which remained stable, is the main
consumer of talc.  Demand from the rubber and cosmetics industries fell.

c) Sulphur

World sulphur production in 1997 was slightly over 57 Mt, just above the 1996 level
(54.5 Mt).  Non-elemental sulphur is obtained in the form of sulphur dioxide by roasting
pyrite, as in Spain.  The sulphur is mainly used in the form of sulfuric acid for the production
of fertilisers.  Note that the sulphur market and the phosphate market accordingly display
similar trends.

d) Salt

With 197 Mt, world salt production in 1997 has been more or less stable since 1994.  The
large producers include Germany and France, as well as Great Britain.  France produced
7.3 Mt.

e) Potash and bromine

World potash production rose to 25.4 Mt K2O in 1997 (23.2 Mt in 1996).  Germany produced
3.4 Mt of potash in 1997.  European production remained virtually unchanged in 1996, with
increases in Germany, Great Britain (0.6 Mt) and Spain (0.6 Mt), and a drop in France.
Production in the European Union in 1996 was 5552 kt.



World bromine production rose from 496 kt in 1996 to 519 kt.  Significant producers included
Great Britain, which processes seawater (28 kt).

f) Asphaltic limestone

The drop in production worldwide has continued steadily for more than 20 years.  The
tonnage of merchant products is now no more than 22.1 kt.  Société Française des Asphaltes
produced 18.26 kt.

g) Andalusite, disthene and sillimanite

Andalusite, disthene and sillimanite are three polymorphous minerals of anhydrous
aluminosilicate, used exclusively in the refractory industry: iron and steel, foundry, cement,
glass, ceramics, etc.

World production of these minerals has dropped sharply since the early 1990s.  Since then,
world production seems to have stabilised at around 450 kt/year.

Among these three minerals, DQGDOXVLWH is the most important with world production of
320 kt in 1997.  France alone produced 67 kt.  France has the only European deposit.

Production of GLVWKHQH was stable at 130-150 kt/year.  Spain is one of the big producers.

World production of VLOOLPDQLWH is very small and none is produced in Europe.

h) Diatomaceous earth

World production of diatomaceous earth has been about 1.5 Mt/year from 1993 to 1995.  In
the European Union, producers include France (230 kt), Denmark (95 kt) and Spain (40 kt).
Our neighbouring countries import it: Germany with 5 kt, Italy with 4 kt and the United
Kingdom with 3 kt.

i) Kaolin and kaolinitic clays

World kaolin production in 1995 was about 30 Mt, according to the European Minerals
Yearbook 1997.  Among the main producers are the United Kingdom with 2.65 Mt.  Next
comes Germany with 600 kt, France (350 kt) and Spain (300 kt).

j) Micas

Mica production in 1997 was about 225 kt, divided between 220 kt for waste and flakes and
5 kt of sheets.  French production of flakes is estimated at 17 kt/year.

k) White carbonates for fillers

World production is very difficult to determine, since limestones are used for many purposes
other than fillers (cement, lime, aggregates, etc.).  The difficulties are identical in Europe:
production can nonetheless be estimated at about 6 Mt in 1995, with Austria as the leading
producer.



l) Feldspars, syenite, nephelinite, phonolite

World production of feldspars, syenites and phonolites is about 7 to 8 Mt/year.  The leading
producers include Italy (1,800 kt), France (600 kt) followed by Germany (375 kt) and Spain
(225 kt).
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

&DWDORJXH�RI�K\GURJHRORJLF�FRQWH[WV

2SHQLQJ�UHPDUNV� 1) For each hydrogeologic context presented in the sheets n° 1 to 16, the
mentioned risks could be due to a deposit of waste (case a), and to the presence of polluted soils
(case b). The term "soil" can also include part of the underground, possible embankments and waste
on the surface.

2) In the mediums which are slightly permeable, the principal way of migration of the
pollutants is not the movement of water (convectif flow), but molecular diffusion (diffusive flow) due
to the gradient of concentration on both sides of the passive isolation device.

A great thickness of the clay layer (under the bottom of a deposit) constitutes an optimal
safety for the subjacent aquifers,

In all the contexts in the sheets n° 1, 2, 3, 4 and 7, it is recommended to verify the low
permeability of the first underground layer, but also the thickness of clay between the bottom of the
discharge (or of the polluted underground) and the highest piezometric level of the confined water
table
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

6+((7�1���

$(5,$/�'(326,77�21�&/$<�)250$7,21

D� Meteoric water infiltrating in the heap of waste, generates leachates which will stream starting
from the low point of the discharge.

���! The risk is a possible pollution by surface stream of the nearest river and of the free
alluvial water table which is associated.

���! The captive water table is a priori protected  but it is necessary to take into account
the molecular diffusion of the pollutants if the clay layer is not very thick.

E� A polluted soil, in the same context, can be gullied by stormy showers and carried towards the
nearest  river.  The risk is the same one as previously.
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

6+((7�1���

+,''(1�'(326,7��7232*5$3+<�,1�+2//2:�
,1�$1�&/$<�)250$7,21�21

&21),1('�:$7(5�7$%/(�&217$,1('�,1�62)7�25
&203$&7�52&.6

D� The discharge receives meteoric water which will generate leachates, which will remain
confined in the discharge�

���! The quantity of leachates can be increased by ascending, drainance if the piezometric
level is at a  higher level than the one of the bottom of the discharge.

���! In rainy period, the leachates could completely fill the hole of the deposit and
constitute an accessible polluted pond on the surface.

���! 7KH�FRQILQHG�ZDWHU�WDEOH�LV��SURWHFWHG�EXW�LW�LV�QHFHVVDU\�WR�WDNH�LQWR�DFFRXQW�WKH
PROHFXODU�GLIIXVLRQ�RI�WKH�SROOXWDQWV�LI�WKH�LPSHUPHDEOH�OD\HU�LV�QRW�YHU\�WKLFN.

E� A topography in hollow on a clay layer will allow the meteoric ponding. If the soils are
polluted, there will be production of leachates whose accumulation will constitute, as in the previous
case, an accessible polluted pond on the surface.
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

6+((7�1���

+,''(1�'(326,7��,1�$�&/$<�)250$7,21�21�&21),1('
:$7(5�7$%/(�&217$,1('�,1�62)7�25�&203$&7

52&.6

D� Whatever the piezometric level of the confined water table is (i.e. the discharge is fed or not
by the bottom, by vertical ascending drainance ), leachates resulting from the infiltration of meteoric
water in the deposit will stream on the surface starting from the low point of this one.

���! The risk is a possible pollution, by surface streams, of the nearest river and to the free
alluvial water table which is associated.

���! 7KH�FRQILQHG�ZDWHU�WDEOH�LV��SURWHFWHG�EXW�LW�LV�QHFHVVDU\�WR�WDNH�LQWR�DFFRXQW�WKH
PROHFXODU�GLIIXVLRQ�RI�WKH�SROOXWDQWV�LI�WKH�LPSHUPHDEOH�OD\HU�LV�QRW�YHU\�WKLFN.

E� A polluted soil on a slope can, as in the case of the context n° 1, be gullied by stormy showers
and be carried towards the nearest river. The risk is similar to the previous case (a).
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

6+((7�1���

+,''(1�'(326,7�,1�$1�&/$<�)250$7,21
21�&21),1('�:$7(5�7$%/(

&217$,1('�,1�62)7�25�&203$&7�52&.6�
81'(5�,1)/8(1&(�2)�$�&/26(��3803,1*

D�� The risk of pollution of the confined water table can be considered in two ways:
�� $�EDG� VHDOLQJ�DORQJ� WKH�ZDOO� RI� GULOOLQJ� FDQ�DOORZ� WKH� LQILOWUDWLRQ� RI�SROOXWDQWV

IURP�VWUHDPLQJV�RI�VXUIDFH.

�� Pumping creates a folding of piezometric surface, the zone included in the cone can
be related to a phenomenon of downward drainance which can allow the passage of some polluants
through clays. This convectif flow may be added to a possible diffusive flow if the bed of clay is not
very thick.

E� A polluted soil placed in the same context can be carried by streamings and to infiltrate along
the wall of a defective drilling.
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

6+((7�1���

+,''(1�'(326,7�,1�$�127�9(5<�7+,&.�&/$<
)250$7,21�21�$�&21),1('

:$7(5�7$%/(�127�63287,1*�287
&217$,1('�,1�62)7�25�&203$&7�52&.6

D� The bottom of the discharge"crossed the argillaceous layer ". The piezometric level of the
water table, in charge, is just over the bottom of the discharge, which is in contact directly with the
aquifer. The transfers can, in this case, be carried out directly without delay to the one from the other.

���! The risk is a possible pollution of the aquifer by the bottom of the discharge. The risk
is similar to the one of the deposits hidden (whole or part) in a free aquifer (case n° 7 to 10).

E� A polluted soil in this context, on a clay layer would present the same case as the sheet n° 1. If
the underground soil is also polluted, by filling material, roots of trees, the same risks as the previous
case are present.
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

6+((7�1���

+,''(1�'(326,7��,1�$�127�9(5<�7+,&.��&/$<
)250$7,21�21�$�63287,1*

287�&21),1('�:$7(5�7$%/(�&217$,1('�,1�62)7�25
&203$&7�52&.6

D� The bottom of the discharge crossed the clay layer.  The water table can become, in the near
future, in charge and of Artesian type spouting out.  This case can be considered for the old mining
fields which are reached at the same time by a phenomenon of subsidence because of collapse of the
underground mines, and by the stop of pumping out which involves a general increase of the water
table.

���! The risk is, in far future, an overflow on the surface and the constitution of polluted
ponds. The risk is similar to the deposits hidden in a zone of resurgence (case n° 11...).

E� A polluted soil in this context can generate the same risks.

����
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0DQDJHPHQW�RI�PLQLQJ��TXDUU\LQJ�DQG�RUH�SURFHVVLQJ�ZDVWH�LQ�(XURSHDQ�8QLRQ

5DSSRUW�%5*0�±�53�������)5 $QQH[�Q��

+,''(1��'(326,7�,1�$�7+,&.�&/$<�)250$7,21
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D� The discharge receives meteoric water which will generate leachates.
Some chemical substances contained in the deposit could cross over  the clay layer remaining under
the bottom of the deposit, by a phenomenon of downward drainance and reach the subjacent aquifer

���! The aquifer is initially protected.

���! According to the chemical nature of the substances contained in the deposit, thickness
and permeability of layers constituting the bottom of the discharge, the subjacent aquifer could be
polluted

E� A polluted soil in this context on the impermeable formation, would present the same case as
the sheet n° 1. If the underground soil is also polluted, by filling materials, by roots of trees, the same
risks as previous case (a) are present.
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D� The bottom of the deposit crossed the impermeable layer in which it is hidden and is in
contact with the subjacent aquiferous formations.

���! :KDWHYHU� WKH� NDUVWLF�� ILVVXUHG�� SRURXV� VXEMDFHQW� PHGLXP�� VDWXUDWHG� RU� QRW
VDWXUDWHG��LW�FDQ�EH�DIIHFWHG�E\�LQILOWUDWLRQV��WKURXJK��WKH�ERWWRP�RI�WKH�GLVFKDUJH��RI�OHDFKDWHV
RU�RI�SROOXWDQWV�FRQWDLQHG�LQ�WKH�GHSRVLW.

---> The sources and surface aquifers supplied with this water table can be polluted.
---> In the event of total absence of clay, the infiltrations of leachates can also take place

by the sides of the discharge (see sheet n° 9).

E� In this context, a polluted soil will present the same risks.
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D� The leachates and chemical  substances can infiltrate through the breaks of the rock, even in
the karstic media and pollute the underground water table.

���! The risk is a pollution of the free aquifer.  The transfer of the pollutants will be faster
since the underground medium will be strongly fissured.

E� Polluted soils in this context generate the same risks.
.
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D� ���! Whatever the depth of the piezometric level, the leachates or the pollutants can
infiltrate through the water table. There are risks of pollution of the wells and the surface water

���!� In the event of rising of the river, waste can be carried if the deposit is in the bed of
the river.

E� Polluted soils in this context generate the same risks.
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D� The risk is a possible overflow of the leachates and streaming on the surface, in period of high
waters.

E� Polluted soils located in this context will generate leachates, which will stream on the surface.
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D� Case of the morraines and the heterogeneous alluvia with gravel-sand lenses (even of peats)
frays to clay lenses.

���! The leachates can reach the free water table. Polluted water (or not) circulates in
preferential ways (beds with greater permeability).

E� Polluted soils located in this context can generate similar risks.
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D� ���! The upper free water table being polluted, there is a risk of pollution of the subjacent
confined water table by downward drainance in the zone included in the cone, or by infiltration along
the wall of drilling (this case is connected with the sheet n° 4).

E� Polluted soils in this context will generate similar risks.
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D� ���! The leachates or polluting substances can remain trapped locally on clay lenses before
polluting the free water table.

E� ���! Polluted soils in this context will generate similar risks.
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D� The case can apply to soft layers(clays with sandy lenses) or to compact layers clays" schists "
with sandy benches.

���! 7KHVH� SRURXV� EHQFKHV�� HYHQ� QRW� YHU\� WKLFN�� FDQ� SOD\� WKH� SDUW� RI� GUDLQ� IRU� WKH
OHDFKDWHV�UHVXOWLQJ�IURP�WKH�GHSRVLW���7KH�SROOXWDQWV�FDQ��E\�WKLV�ZD\��UHDFK�D�VSULQJ�RU�D�ZHOO�
LI�WKHUH�LV�QR�GLVFKDUJH�V\VWHP��DFFXPXODWH�LQ�WKHVH�QDWXUDO�GUDLQV.

E� Polluted soils can generate similar risks.
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D� The two aquifers are free and they can flow or not, in the same direction.

���! Aquifer A is likely to be polluted directly by the leachate resulting from waste (same
case as sheets n° 8, 9 and 10)

���! The aquifer B is likely, in the future, to be affected by some pollutants having crossed
over the clay horizon bydownward drainance

E� Polluted soils located in the same context can generate the same risks.

�����
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D�$XVWULD

In Austria materials deriving form exploration, mining, storage and processing of mineral raw
materials (as far as these activities are subject of the “Mineralrohstoffgesetz-MinroG” =
mineral raw material law) is governed by following laws:

³$EIDOOZLUWVFKDIWVJHVHW]´��$XVWULDQ�ZDVWH�ODZ�
These materials deriving from mining are termed “barren rock” and are excluded from the
purview of this law. This means that these materials are not part of the collective of wastes
and are not considered as waste (i.e. are not subsumed under any waste statistics). As a
consequence, all laws dealing with checking, handling, storage etc. of wastes are not
applicable for these materials.

³0LQHUDOURKVWRIIJHVHW]�0LQUR*´��PLQHUDO�UDZ�PDWHULDO�ODZ�
These materials are within the scope of the MinroG. Not usable materials deriving from
mining operations (top soil removal, overburden, processing tailings, slimes, etc.) have to be
deposited in dumps, tailing ponds, etc. or have to be used for technical and safety measures
within the mining operation such as backfill. These deposit sites (dumps, ponds) are defined
in MinroG as mining facilities. This means that for each of these facilities a permission has to
be gained. Requirements for permission, in particular the procedure, the required documents
and plans, preconditions, state of the art of measures, etc. are defined in § 119 des MinroG in
detail. Beside the technical examination the authorities are obliged to make sure, that in
respect of environmental issues no impairment  beyond an acceptable level will occur (this is
very well defined in the MinroG)

In respect of the environmental impact analysis of a mining facility the most dominant issues
for the permission are:
- Existence of detailed description of the facility including maps and plans.
- Estimation of all expected emissions, proof that the best possible technology is used to

avoid emissions
- evidence that there is no peril for the life and health and no unacceptable decrease of

quality of life (encumbrance) for persons arises
- evidence that there is no peril for subjects not ceded for utilization exists and that no

unacceptable impairment of environment and water occurs
- there is a democratic permission procedure, which involves property owners and

neighbors and requires the statements of effected authorities and administrative bodies to
be heard and considered. In case of a possible impairment of waters (rivers, etc.) or the
water household hydrological expert opinions are required or even there could be the
necessity of an additional permission by the relevant water administrative bodies.

If there are any doubts that the operation of the facility or the corresponding effects could be
subject of change in long terms, the authorities are obliged to check and investigate the proper
state and operation of this facility in regular intervals. In case of  any inadequacies the
rehabilitation and reconstruction of the facility has to be executed by order of the authorities.

If  none-usable materials deriving from the mining operation are utilized as backfill for
reasons of technical or safety requirements or for reasons of landscaping (reclamation,
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reutilization), a comprehensive investigation of the environmental impacts of these measures
is required. This has to be done within the “mine operation plan” or the “mine closure plan”
as defined in MinroG. The most important issues in this respect are:
- thrifty and considerate usage of surface and warranty of sufficient measures for the safety

and protection of the surface respectively.
- evidence of the best available technology used in order to avoid emissions (dust, noise,

vibrations, water, air, etc.)
- evidence that – according to the current knowledge of the medical or other relevant

sciences – no peril for the life and health and no unacceptable decrease of quality of life
for persons is to be expected.

- evidence that no unacceptable impairment of environment and water is to be expected.

 Additional preconditions are defined for mineral processing facilities (which have to be
approved by a separate permission procedure) in accordance with the EU IPPC-directive
(96/61/EG, 26.September 1996). Besides other this relates to the significant effects of
emissions to the environment and the enumeration of planned measures to monitor the
emissions

E��%HOJLXP

Minerals are classified as either “mined” or “quarried substances”. Mined substances are of
high value or national importance and include metalliferous and energy minerals. Both
exploration and extraction rights to these are state owned. Quarried substances are defined in
a residual way as « working which extract and make use of mineral or fossil substances
contained within the earth or existing at its surface which are not classified as mines ».  Rights
to extract quarried materials belong to the owner of the land. The method of extraction
(whether underground or open cast) does not therefore provide an indication of the legislative
framework applicable to a particular mineral.

For legislation, it is necessary to comply with both specific mining or quarrying laws and land
use planning legislation. Starting out from the same basic Zoning and Planning Act of 1962,
the three regions have developed their own distinct planning laws. In both Flanders and
Walloonia, the regional services responsible for protecting natural resources, cultural heritage,
landscape and water are all be consulted, as are the authorities for controlling noise, dust and
traffic.

Environmental and planning standards for individual mineral operations are largely controlled
through attaching conditions to authorisations. In Walloonia, a document is entitled “Standar
Operating Conditions for New Extraction Permits”. In Walloonia, minerals operations are
monitored by the municipality, together with the regional Division of Prevention of Pollution
and Management of the Subsoil, the Water Division and the Industrial Pollution Division.
Emissions standards have been set. Quantities of dust must be restricted by taking appropriate
measures such as reducing free fall heighs, dust extraction and water spraying. In Flanders,
water protection zones are indicated in development plans and taken into consideration when
determining applications. The same is true for the Wallon region, where a permit for water
extraction is also required.

In the Wallon region, all backfilling of quarries with waste (of whatever nature, and including
overburden) originating outside the operating site is subject to autorisation for the operation of
a controlled dump under the decree of 5.7.85. The control of waste disposal is the
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responsibility of the regional waste authority, which is part of the Department of Natural
Resources.

To date, there are no powers in Belgium to ensure that the operator or other party (such as the
landowner) manages a site once it has been restored.

F��'HQPDUN

The first raw materials act was passed in 1972 in connection with the Danish accession to the
European Common Market. In 1977 major changes of the act were introduced and Danish raw
material production is now regulated by Act no. 237 of 8th June 1977 with later revisions that
also regulates the exploration and exploitation of sea-floor deposits (Brix 1981).

The raw materials act does not regulate the exploration and exploitation of deep-seated
subsurface deposits such as oil, natural gas and salt. In Denmark the she sub-surface is owned
by the State, while the shallow deposits are the property of the individual landowners (Brix
1981).

The raw materials act pertain to near surface raw materials such as Quaternary deposits of
clay, sand, gravel and peat, and shallow deposits of Pre-Quaternary rocks and sediments such
as Precambrian granites, Jurassic quartz sands and fire-clay, Cretaceous and Tertiary
limestone, diatomite and quarts sand.

The overall scope of the raw materials act is to assure that raw material planning and
production is balanced against other planning needs and also takes into consideration various
environmental and socio-economic aspects (Brix 1981).

Raw materials planning rests with the regional authorities (Amtskommune ~ County
administration). The raw materials planning is published as separate sector plans that are
revised every four years and incorporated into the overall land-use planning. In this way the
needs for raw materials are balanced against the needs for water supply, for farming and
forestry, urban development, nature conservation and environmental protection.

Permission for raw materials extraction is granted for a limited time and on specified
conditions that among others will include that operations are carried out according to the
stipulated detailed plans for the exploitation and after-treatment of the site. The licence holder
will normally have to give security for the after-treatment. The annual production has to be
reported to the authorities.

G�� )LQODQG

Mineral legislation and regulations are covered under the 0LQLQJ�$FW (503/1965), the 0LQLQJ
'HFUHH (663/1965), and $PHQGPHQWV� WR� WKH� 0LQLQJ� /DZ (1427/1992, 1625/1992,
474/1994, 208/1995, 561/1995, and 1076/1995), referred collectively as the Mining Law.

The mineral substances covered by the Mining Law include about 50 metals and 30 minerals,
as well as gems, marble and soapstone. When the mining certificate has been issued, the
concession holder has the right to process and utilize all the extractable minerals within the
concession (PLQLQJ� RSHUDWLRQV). The right also includes waste remaining from previous
excavation within the mining district.
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Besides the extractable minerals, the concession holder may also utilize other material from
the rock and soil to the extent required for the expedient running of the mining operations or
processing connected thereto, or such material as are obtained as by-products and waste in the
mining or processing of the extractable minerals. Any RYHUEXUGHQ��JDQJXH�and SURFHVVLQJ
VDQG which are stored within the concession or an auxiliary area and will be of service in
mining operations or which can be further processed shall be taken to be mining by-products
in the sense of this act (Amendment to the Mining Law 208/1995).

The environmental protection is not particularly taken into consideration in the Mining Law.
However, an application for a mining concession must include an evaluation of environmental
impacts (Amendment to the Mining Law 474/1994). After cessation of the mining work, the
concession holder shall, without delay bring the district into condition required by public
safety.

The Ministry of Trade and Industry is responsible for the development of the Mining Law.
The revision of the Mining Law is currently under preparation.

7KH�:DVWH�$FW (1072/1993)  applies to waste, i.e., the prevention of its generation and the
reduction of its hazardous or harmful properties. Additionally, it covers the promotion of
waste recovery and any other activities related to waste management, the prevention of
littering and soil contamination, and the cleaning of sites which have become littered or
contaminated.

The Waste Act also includes sections for the organization of waste management, such as
waste collection, transport, recovery and disposal, and on the prevention of waste generation
and reduction of its quantity and harmfulness. The Council of State can issue general
regulations on the organization of waste management. The Waste Act contains provisions on
littering and soil contamination, prohibitions on littering and soil contamination and, for
instance, the obligation to take action to clean up littered or contaminated areas. The Council
of State can issue regulations on littering and soil contamination. A waste permit is required
for the recovery or disposal of waste in a facility or on a commercial basis, and for the
collection of hazardous waste on a commercial basis, and other operations of importance to
waste management. The waste permit is processed in the order provided by the Environmental
Permit Procedures Act.

7KH� +HDOWK� 3URWHFWLRQ� $FW (763/1995) presupposes that wastes are stored, collected,
transported, treated and utilised in the manner that they cause no harm to public health.
Activities, which may cause harm to health must a have a siting permit.

7KH�$LU�3ROOXWLRQ�&RQWURO�$FW (67/1982) came into force in 1982. An air permit is required
for activities which may cause air pollution, these activities being specified in more detail in
the Air Pollution Control Decree (716/1982). Applications for air permits are processed in
accordance with the Environmental Permit Procedures Act. The Air Pollution Control Act
also includes provisions for surveillance and monitoring.

The aim of  the� (QYLURQPHQWDO� 3HUPLW� 3URFHGXUHV� $FW (735/1991) is to harmonise the
processing of certain permits pertaining to environmental protection, to intensify supervision
and to speed up permit procedures. The environmental permit incorporates the siting decision
of the Adjoining Properties Act, the siting permit of the Health Protection Act, the air permit
of the Air Pollution Control Act and the waste permit of the Waste Act. The Environmental
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Permit Procedures Act does not include water issues, which are regulated under the Water
Act. The permit authorities are the Regional Environment Centres and the local environmental
permit authorities. The act also covers permit procedure, permit consideration and
supervision. More detailed provisions regarding the division of authority between the permit
authorities and the processing of permit matters are stipulated in the Environmental Permit
Procedures Decree (772/1992). The Environmental Permit Procedures Act and the Decree
will be repealed when the new Environmental Protection Act enters into force in March 2000.

7KH�:DWHU�$FW (264/1961) was passed in 1961 and has since been revised several times. The
act aims to control strictly the polluting, altering and damming of water bodies. Any activities
likely to damage water bodies are subject to permit. Applications for permits are processed
individually and permits are granted on terms laid down separately case by case. The new
Environmental Protection Act will also cover  water pollution.

7KH� $FW� RQ� (QYLURQPHQWDO� ,PSDFW� $VVHVVPHQW� 3URFHGXUH� �(,$� (468/1994, 267/1999)
came into force on 1 September 1994. Its aim is to further the assessment of environmental
impact and the consistent consideration of this impact in planning and decision-making, and
at the same time to increase the information available to citizens and their opportunities to
participate in decision-making.The act is applied to projects where compliance with
international agreements involving Finland requires assessment to be carried out, or which
may have significant adverse environmental impacts on Finnish wildlife or other special
features of the environment. The environmental impact of programmes, policies and plans by
the authorities must be assessed and taken into account, which requires all spheres of
government to re-assess their own operations.

Certain projects always require an EIA procedure. These include oil refineries, pulp, paper
and board mills, large harbour projects, motorways and major hazardous waste disposal
facilities. The procedure can also be applied in individual cases to a specific project or in the
case of an essential change in an already completed project. In such cases, the Ministry of the
Environment decides on the need for an EIA.

7KH� &KHPLFDOV� $FW (744/1989) came into force in 1990. The act covers all chemicals,
although it mainly focuses on chemicals hazardous to health and the environment. The
enforcement of the Chemicals Act is the joint responsibility of the Ministry of Social Affairs
and Health (health impacts of chemicals), the Ministry of the Environment (environmental
impacts of chemicals) and the Ministry of Trade and Industry (industrial handling and storage
of dangerous chemicals). The polluter is responsible to clean the buildings and the
environment, so that there is no longer danger to helth or environment.

7KH�$FW� RQ�&RPSHQVDWLRQ� IRU�(QYLURQPHQWDO�'DPDJH (737/1994) entered into force in
1995.

Conpensation is paid for a loss defined as an environmental damage. Damage can be caused
by activities carried out in a certain area and can result from 1) pollution of water, air or soil;
2) noise, vibration, radiation, light, heat or smell, or 3) other similar nuisance. Compensation
is also paid for environmental damage in accordance with this act if it is shown that there is a
probable causal link between the activities and the loss. The responsible party will pay the
costs of environmental damage to people or property, or economic losses. Additionally, the
act requires compensation for the costs of reasonable measures taken to prevent or limit
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environmental damage and for clean-up and restoration of the environment to its previous
state.

7KH�(QYLURQPHQWDO�'DPDJH�,QVXUDQFH�$FW (81/1998) came into force on 1 January 1999.
This act guarantees full compensation for environmental damage in cases where those liable
for compensation are insolvent, or the liable party cannot be identified. Thus, the act creates a
complementary compensation scheme for environmental damage occurring in Finland. The
act guarantees full compensation not only to those suffering from environmental damage, but
it also covers the costs of measures taken to prevent or limit the damage and to restore the
environment to its previous state. Among the EU countries, only Sweden has a similar system
based on the Swedish Environmental Code. However, the new act is not retroactive. This
means that it is applicable only to damage occurring after its entry into force. The scheme is
financed by special insurance which is compulsory for the companies whose activities cause
risk to the environment. All parties holding an environmental permit are obliged to take out
insurance. The system is run by the insurance companies, which have established the
Environmental Insurance Centre, handling all the claims for compensation under the new
scheme.

A proposal for the new /DQG�8VH�DQG�%XLOGLQJ�$FW was given to Parliament in August 1998.
It contained a total revision of the existing Building Act (originally from 1958, with numerous
amendments). The new act will come into force on 1 January 2000 . Amendments guiding the
siting of commercial premises greater than 2000 m2 and the Natura 2000 compansations
already came into force on 1 March 1999. The overall goal of the new act is to promote
sustainable community development and construction. The Mining Law will be revised to be
in accordance with the new Land Use and Building act.

Regulation of the radiation practices is based on the 5DGLDWLRQ�$FW (592/1991) . The act is
aimed to prevent and limit the impact of radiation to helth, environment etc.

The proposed revision of environmental protection legislation will contain an� $FW� RQ� WKH
3URWHFWLRQ�RI� WKH�(QYLURQPHQW. This act holds provisions for the protection of soil, water
and air, which are now contained in separate acts. The purpose of the new act is to compile all
the separate provisions under one act, i.e., the overriding principles, responsibilities and
prohibitions, overall regulations and guidelines, environmental permits, notification
procedures, compensations, supervision and monitoring, and appeals. The new act refers to
the European Commission directive on Integrated Pollution Prevention and Control, known as
the IPPC directive. The proposed act would implement those requirements in the IPPC
directive not yet met in Finland‘s national legislation. The new legislation is expected to come
into force in the beginning of March 2000.

A decree supplementing the act will hold more detailed regulations on activities and functions
which require an environmental permit. Permits will be required for water-polluting activities
and for professional or institutional waste treatment or recycling. The bulk of the permit-
holding activities will continue under the previous legislation, providing that environmental
protection requirements are fulfilled. This renewal would also mean less administration since
the present permits required from any plant or activity will now be combined into one.

7KH�0LQLVWU\� RI� WKH� (QYLURQPHQW  supervises and controls over the enforcement of the
emvironmental legislation. It is responsible for ensuring that the environmental perspective is
given proper consideration in society and and at all levels of government, as well as in
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international cooperation. The Ministry formulates environmental policies, carries out
strategic planning and makes decisions in its own sphere of interest. It is also responsible for
preparing legislation and for result management and setting binding standards.

7KH�5HJLRQDO� (QYLURQPHQW�&HQWUHV� (13) form a regional enviromental organisation unit,
functioning under the Ministry of the Environment. They are participatory and guiding
authorities, directing, developing, monitoring and supervising waste issues at the regional
level. They are responsible for environmental protection, land use and building, nature
conservation, protection of the cultural environment and exploitation and management of
water resources within their own areas. The local environmental authorities (SURYLQFLDO
JRYHUQPHQWV� DQG� PXQLFLSLDO� DXWKRULWLHV) supervise these at the local level. The permit
authorities for the activities likely to damage water bodies are the regional�:DWHU�&RXUWV.

7KH� )LQQLVK� (QYLURQPHQWDO� ,QVWLWXWH �)(,� is the national environmental research and
development centre of the environmental administration. It provides information on the state
of the environment and its development, as well as factors affecting it. The Institute´s work is
carried out in close co-operation with the users of environmental information. The Institute is
the focal point concerning transboundary movements of waste. The tasks of FEI include, e.g.,
monitoring and assessing  the state of the environment and the pollution load, land use and
water resources, investigating changes taking place in the environment and their causes, and
the prevention and reversal of detrimental change, promoting coherent, nationwide standards
of environmental protection, and providing expert services for the Ministry of Environment
and the Ministry of Agriculture and Forestry, the Regional Environment Centres and others. It
also also participates in preparation of legislation.

H�� )UDQFH

Minerals of high value or of national importance such as gold, silver, lead, copper, zinc, coal,
and lignite are defined as “mined substances” in Article 2 of the French Mining Code. Both
exploiration and extraction rights to these are state owned. Minerals not specified in Article 2
are classified as “quarried substances”, and include aggregates such as limestone, igneous
rock, and both sand and gravel. Rights to extract quarried minerals belong to the owner of the
land.

The King’s declaration of 17 march 1780 and the law of 17 march 1791 appear to be the
earliest texts on the mineral extraction industry in France. These were then supplemented by
the Mining Code of April 1810. The Code Minier introduced a distinction between mined and
quarried substances, which still provides the basis for French mining law.

Mining laws in France have been designed to take account of the continuity of exploitation,
and the social and environmental acceptance of the industry. The environmental objective is
“that mineral extraction, use and reintroduction into waste stockpiles should ensure
appropriate confinement, i.e. that throughout the cycle, emissions into the environment,
particularly the air and water, should be limited and controlled”.

Legislation has been enacted obliging departements to produce plans for quarried minerals.
Article 1 specifies that the plan must include the following :
• Inventory of known resources,
• Analysis of the demand for minerals,
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• Impact of existing quarries on the environment,
• Evaluation of future local needs,
• Setting of objectives to ensure the wise use of resources and to minimise impacts on the

environment,
• Examination of transport networks,
• Environmentally protected areas,
• Preferred afteruse for mineral extraction sites.

Environmental and planning standards for individual mineral operations are firstly controlled
through the attaching of conditions to permissions. For quarries these are in the form of
“arrêtés préfectoraux” and for mines the equivalent are “ministériels complémentaires”. These
may cover a wide range of environmental concerns, such as noise and dust generation. The
protection of surface and ground water quality is also believed to be of key importance.

There is no specific text relating to emissions form quarrying and mining activities. The prefet
may define thresholds which must not be exceeded, and in addition the operator may be
obliged to measure the fallout of dust and to forward the results to the prefet. All
measurement costs are charged to the operator.

The section of the French mining code VII bis, (law N).77-620 of 16 June 1977, art.31)
carries on operation of tailing dumps and spoil heaps and quarry waste. The article n°130 says
:
³6XEMHFW�WR�WKH�FDVHV�VSHFLILHG�E\�DGPLQLVWUDWLYH�RUGHU�RI�WKH�&RXQFLO�RI�6WDWH��WKH�RSHUDWLRQ
RI�PLQH�WDLOLQJ�GXPSV�DQG�VSRLO�KHDSV�DQG�RI�TXDUU\�ZDVWH�LV�VXEMHFW�WR�WKH�SURYLVLRQV�RI�ODZ
1��������� RI� ��� -XO\� ����� FRQFHUQLQJ� LQVWDOODWLRQV� FODVVLILHG� IRU� SURWHFWLRQ� RI� WKH
HQYLURQPHQW�ZLWK�UHVSHFW�WR�TXDUULHV��7KH�VDPH�DSSOLHV�WR�ZDWHUZD\�GUHGJLQJ�DQG�VRLO�FDYLQJ
FRYHULQJ� D� VXUIDFH� DUHD� RU� D� TXDQWLW\� RI� PDWHULDOV� DW� OHDVW� HTXDO� WR� WKUHVKROGV� VHW� E\
DGPLQLVWUDWLYH�RUGHU�RI� WKH�&RXQFLO� RI� 6WDWH��ZKHQ� WKH�PDWHULDOV� H[WUDFWHG� DUH�PDUNHWHG� RU
XVHG� IRU� SXUSRVHV� RWKHU� WKDQ� FRQVWUXFWLRQ� RI� WKH� ZRUN� RQ� WKH� VLWH� IRUP� ZKLFK� WKH\� ZHUH
H[WUDFWHG�´

This article, by the law Nà.95-101 of 2 February 1995, art.29, was supplemented by the
following paragraph :
³)RU�ZDWHUZD\V�LQ�PRXQWDLQRXV�UHJLRQV��WKH�IORZ�VXUSOXV�LV�HYDOXDWHG�SHU�ULYHU�EDVLQ�E\�WKH
JRYHUQPHQW¶V�GHSDUWPHQWV��,Q�WKH�OLJKW�RI�WKLV�HYDOXDWLRQ��DQG�DIWHU�REWDLQLQJ�WKH�RSLQLRQ�RI
WKH�TXDUULHV�FRPPLVVLRQ��WKH�3UHIHFW�JUDQWV�WHPSRUDU\�H[WUDFWLRQ�ULJKWV�ZKHQ�REVWUXFWLRQ�RI
WKH� ULYHU� EHG� LV� GHWHFWHG� DQG� FRQVLGHUHG� WR� EH� OLDEOH� WR� FDXVH� IORRGLQJ�� 7KHVH� H[WUDFWLRQ
DXWKRULVDWLRQV� DUH� LQ� SDUWLFXODU� JUDQWHG� IRU� KH� SHUIRUPDQFH� RI� EDQN� FRQVROLGDWLRQ� RU� G\NH
FRQVWUXFWLRQ�ZRUN�´

Under the law of 1976, relating to classified installations, the restoration of quarries is
obligatory. Powers to ensure that a mine operator carries out works necessary for correcting
any nuisance or disruption caused, are laid down in Article 83 and 85 of the Code Minier,
although restoration of mines is not an obligation. Site restoration is discussed at an early
stage in the authorisation procedures, and is subject to consultation.

To date, there are no powers in France to ensure that the operator or other party “(andowner,
for example) manages a site once it has been restored.
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I�� *HUPDQ\

Ä0LQLQJ��4XDUU\LQJ�DQG�2UH�3URFHVVLQJ�:DVWH�0DQDJHPHQW�LQ�*HUPDQ\³

The present evaluation of the German part of the project „Mining, Quarrying and Ore
Processing Waste Management“ occurred appropriate to the legislative special features of the
Federal Republic of Germany.

Mining structural activities by means of the deposit contents are distinguished by surface
inherent and unimpeached for mining mineral resources (BbergG § 3).

The unimpeached for mining mineral resources are of economical importance. The individual
mining industry ranges are placed in accordance with their importance in the study.

The used definition of the mining structural residues (mining wastes) was based on the
definition of the drop (waste) from the German circuit economy law (KrW/AbfG), based on
all residues of industrial and public processes either used (waste to recycling) or to eliminated
(waste to removal).

This is a definition of terms which on the one hand is non-typical in European comparison,
since the term „waste” only determines drops for elimination and not possible recycling
residue.

On the other hand it is non-typical because „mine waste to removal” falls into the range of
different laws, it is therefore treated with different ways of licensing procedures to the
operation of the systems.

Hence, within this study both are treated equally, the mining companies under mines
inspectorates (BBergG) as well as those mines „mining waste to removal” according to the
drop law and the mining law.

The Federal mining law (BBergG), the drop law (AbfG) and water supply law (WHG) as
essential laws complement each other and are applied in Germany, according to the legal
frame requirements and the existing EU law.

Unfortunately, the practised questionnaire action only ran into small resonance (10%), caused
by its volume and its complexity. Therefore, all further results were prepared from
information from associations, employees of the DMT and independent experts.

A Europe-wide summary of the results from the national investigations is on account of the
different definitions of the terms „mining waste and „waste as well as the administrative
responsibilities is rather difficult.

It is therefore advisable for the preparation of the Europe-wide summary of the results, that
the criteria are reconsidered and reconciled beforehand.

J�� *UHHFH

The basic legislation framework, which covers all aspects of mining and quarrying activities
in Greece, is the Joint Ministerial Decision (JMD) 17402/31-12-84 "Regulation of mining and
quarrying works". In that law, which was enacted on Dec.1984, revision on specific articles of
the previous mining legislation pieces, notably the Legislative Decree 210/1973 "mining
Code" and the law 274/1976, were made. Specific provisions were also included regarding
air, water, soil and the environment protection from mining and quarrying activities in the
Greek territory.
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Apart from the JMD 17402, mentioned above, main parts of the Greek legislation  referring to
mining and quarrying activities are included in the following  legal pieces:
- Law 2115/1993 referring to quarrying activities for aggregate production.
- Law 998/1979 "for the protection of forested areas"
- The basic environmental Law 1650/86 which covers all aspects of environmental

protection.
- JMD 69269/5387/24-10-1990 "Classification of activities into categories and content of

different types of environmental impact assessment study" (EEC directive 85/337).
- Circular 17/1999 "Guidance’s for the JMD 69269 arrangements implementations.
- JMD 69728/829/1996 "Waste Management Act",
- Law 1739/87 "Water management act".
- JMD 4699/1352/1986 : Guidelines values for various parameters relating to surface water

quality for different uses (drinking waters, swimming, fish farming, etc).
-  JMD 49541/1929/86 "Solid Wastes" (EEC directive 75/442).
- JMD 26857/553/88 "protection of groundwater from hazardous substances discharge.

(EEC directive 80/68).
- Council of ministers ACT 144/2-9-87 "Water protection from hazardous substances (Cd,

Hg, HCH) discharged in internal waters (rivers, lakes, sea).
- JMD E1B 221/65 : Sanitary proviso referring to the liquid and industrial wastes disposal.
- JMD 8243/1113/1991 : Measures and methods for the prevention of environmental

pollution from asbestos (EEC directive 87/217).
- JMD 98012/2001/1996 : Measures and provisions for waste oil management (EEC

directive 87/101).
-  Council of ministers ACT 98/10-7-87:   Pb threshold  values in air quality.
- Council of ministers ACT 99/10-7-87 : SO2 upper limit and guideline values in air

quality.
- Council of ministers ACT 25/18-3-88 : NOx upper limit and guideline values in air

quality.
- JMD 56206/1613/86 : determination of  noise level from worksite’s  machinery.
- JMD 69001/1921/88 : upper limit and guideline values for noise level from worksite’s

machinery.
- JMD 19396/1546/1997 "Hazardous waste management Act"
The "Hazardous waste management Act", was enacted in July 1997. This Act defines
hazardous wastesand refers, among other thinks to the duties of the producer or holder of
hazardous wastes to avoid contamination of land from hazardous wastes disposal.
Hazardous and industrial waste disposal in Greece includes co-disposal in municipal landfills
for those hazardous wastes which are similar in composition to household waste. Other types
of hazardous waste may be stored in controlled places within the installation where wastes are
produced or they may be exported for specialist disposal. The latter is applied in cases of high
risk wastes such as PCBs, cyanide wastes and pesticides (Isakidis/Boura/Liakopoulos 1999 )

Specific provisions referring to the land rehabilitation from mining and quarrying activities
are included , mainly, in the following pieces of regulation:
- Law 274/1976,
- Law 2115/1993
- Law 998/79
- JMD 17402/31-42-84.
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K�� ,UHODQG

Minerals Development Acts 1940-1999; Local Government (Planning and Development) Acts
1963-1993; Local Government (Planning and Development) Regulations 1994 (S.I. No. 86 of
1994) and 1995 (S.I. No. 69 of 1995)

Sites such as these are subject to restrictions under derelict sites, conservation, and waste
management legislation. The Minister for MNR has power to make safe such workings; the
local authority may assume management of the site ifhazardous and declared derelict;
alterations by landowners may be prohibited or controlled where sites occur in SAC’s, NHA’s
etc. on recommendation by Dúchas to planning authorities that such alterations would harm
the environment; CC's may also require alterations to minesites to be authorized by the EPA
through prior procurement of a Waste Management Licence.

Prior to commencing operations, applicants must submit an Environmental Impact Statement
(EIS) to a) local authorities for planning permission, b) the Environmental Protection Agency
(EPA) for an Integrated Pollution ControlLicence (IPCL). Best available technology not
entailing excessive costs (BATNEEC) should be used by applicants.Waste is managed under
permit from local authority until IPCL is granted.

Specific text Minerals Development Act, 1940, Section 32(1); Derelict Sites Act, 1990,
Sections 9/10; European Communities (Environmental Impact Assessment) and (Natural
Habitats) Regulations 1994 and 1997; Waste Management Act,1996.

Specific status of waste Non-hazardous industrial waste; EWC cover code 01 00 00

Wastes are transferred by owners through sale or inheritance of land; further legal procedures
have not arisen to date at these sites. Collection or transport of the waste do not occur. The
workings and wastes of this site lie within cSAC #623 (Sligo); farming and other land use
activities must be in accordance with an approved agri-environmental plan
a)Alternative means of processing/transporting ore/concentrate are considered prior to
commencing operations; b)Site restoration and post-restoration management provided for;
c)Future land uses proposed

Avoca Mine is unique in that both former mining companies became insolvent, whereupon
the State subsidized operations for a number of years until closure. The receivership process,
including transfer of lands where appropriate, has not yetbeen finalized. On completion of
legalities, an integrated site management strategy is to be put in place, under the aegis of the
local authority, and based on an extensive technical database built up over almost thirty years.
Legislation governing conservation/heritage as well as waste management is relevant in the
execution of this programme. For one site, Permits to Treat, Tip and/or Store Waste are
registered with Kilkenny CC, and figures are reported yearly both to the local authority and to
the EPA as part of the IPCL application process currently under way by these operations. A
detailed EIS was presented which included a mine closure and rehabilitation plan. The
operation is currently subject of an IPCL application, but in the interim discharges trade
effluent and emissions under licence (see 2. Specific Texts above) Wastes are transferred by
owners through sale or inheritance of land; further legal procedures have not arisen to date at
these sites. Collection or transport of the waste do not occur.
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Legal status of metalliferous waste still to be determined, and its relation to land ownership
and mineral ownership at sites such as Gortdrum. Overriding considerations in case of any
alterations to the waste would be environmental, as mentioned above.

L�� ,WDO\

Although generally poor in mineral resources, extraction takes place across most mineral
types, with the exception of peat, tin, copper, silver and gold. Minerals are divided into two
categories under national legislation approved in 1927. The first category comprises minerals
which had  strategic importance when the original law was passed. The second categories
comprised all other materials and are the property of the land owner.

From principal legislation and legislative control of mineral development, the principal
planning act is the Town Planning Act 1942, which makes provision for a hierarchy of plans
at the provincial and municipality levels. A regional level was added in 1970 under Law 16
May 1970, N° 281.

As far as minerals are concerned, the main national laws are as follows :
• Regio Decreto N°1443/29 July 1927 « Statutory regulations governing the prospecting for

and extraction of minerals in the Kingdow » which divided the minerals into strategic and
non-strategic.

• DPR. N°2/14 Jan 1972 « Transfer to Ordinary Statute Regions of the national
administrative functions relating to minerals, thermal waters, quarries,…

In addition, a myriad of laws exists at the regional level. There are numerous laws which have
a bearing on mineral extraction in Italy. This can make the whole process of gaining
permission extremely complex, and is often contadictory between regions.

In most cases, different regional and provincial regulations have provided dimensional
thresholds for mineral extraction activities above which an application must be accompanied
by an ES.

A survey by the Commune of Modena found that the most common reasons for failure to
comply with standards or conditions were :
• Non-compliance with the depth of excavation exposing aquifers,
• The high slope angle on excavation faces and abandoned faces,
• Lack of enclosure or maintenance of enclosures surrounding excavations,
• Failure to comply with specified materials used for backfilling,
• Failure to observe boundary limits, river defence works, and public land without

autorisation.

Law n°221/1990 (art. 9) provides for legislative powers to ensure that the holders of
prospecting permits and working licences are responsible for making good the environmental
effects of their activities. This law also allows for state grants to be released for this purpose,
administered by local authorities.

A subsequent decree from the Ministry of the Environment laid down the specific
requirements regarding restoration and for monitoring the activities of the projects
themselves.
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M�� /X[HPERXUJ

Sand and gravel, largely dredged from the Moselle River, are the only minerals extracted in
significant quantities. Both limestone and sandstone are quarried in small quantities, but
neither are particularly suited to aggregate use. The ownership of mineral rights dates back to
the Napoleonic Code. Resources deeper than six metres are owned by the state, and subject to
the payment of royalties, whilst above this, resources are privately owned.
Considerable importance is attached to environmental considerations when preparing policies
and determining planning applications. Despite this, there are no specific sustainable
development policies. The issues of recylcing and the use of secondary materials in
construction have not yet been included in government policy.

Whilst the practice of undertaking Environmental Assessment was introduced to Luxembourg
prior to formal adoption of the EC Directive, Eas are now carried out under the terms of the
law of May 1990 concerning the control of dangerous, dirty and noxious installations. For
projects covered by the law of May 1990, the developer has first to provide a summary
assessment, which describes the environmental effects of a project.

The mineral operator is responsible for the costs of restoration, and may have to provide a
bank guarantee to ensure that such work is carried out..

N�� 1HWKHUODQGV

Fill sand is extracted throughout the country and from the North Sea, whereas the finer
concrete and mortar sand is mainly extracted in the southern provinces.

Under the Mining Act of 1810, a concession from the Crown is needed for extraction by deep
mining as mineral rights are separate from the surface ownership of the land. However, this
only applies to gas, oil, salt, and until closure of the last mine in 1965, coal.

The national minerals plan states that “the concept of sustainable development is an essential
element of government policy. This involves the economical use of raw materials and the
rational reuse of waste materials in building. “This includes the reuse of concrete and brick
debris, pavement debris, and both blast-furnace and steel slag. By the year 2010, a total
national consumption of 25 million tonnes of recycled material a year is intented. Policies
encourage the economical use of surface minerals are also supported at the regional level :
• Replacement of clay in the production of external-wall bricks by fly ash and cleaned

sludge from rubble washing,
• Replacement of gravel in concrete production by rubble granulates, synthetic gravel from

fly ash and imported hard core,
• Replacement of fill sand in road building and land reclamation projects by the cleaned

coarse fraction obtained from dredging spoil.

Powers to ensure that a mineral operator restores the site once extraction has been completed
are contained in both Article 22 of the Excavation Act and chapter 18 of the Environmental
Law.
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O�� 3RUWXJDO

The dumping of mine and quarry residues is regulated in Portugal through Law Decree nº
544/99 dated 13/12/99.
In summary this diploma establishes the guidelines and rules relative to the construction,
exploration  and closure of dumps for these residues  excluding these from  the extraction of
natural  petroleum and gas.
The dumps  are classified according to their volume (large or small ) and their characteristics (
inert or non-inert).
The licensing entities are Direcção Regional de Economia that is territorially liable when
dealing with mineral masses and the IGM in all other cases.
A favourable recommendation from the Direcção Regional de Ambiente (environmental
regulatory office) of the region or from the Instituto dos Resíduos  (Residue Institute) is
necessary.
The license holder, in the case of non-inert dumps, must report annually on the volume of
residue dumped and existing capacity, the characteristics of the residue, the results of the
control measures adopted and anomalous  occurrences and solutions  adopted. In the case of
large non-inert dumps their report takes place every three years.
The license holder is also requested to name a bank guarantee of 5.000 Euro,   which  is
destined to guarantee its obligations.
The dumps should obey all conditions laid down  by law taking into account the minimum
protection distance, permeability coefficient, the thickness of the basal  layer and the
construction of run-off  dikes.

P��6SDLQ

Traditional metals mining is gradually declining although intensive exploration for complex
metallic sulphurs is occurring in the Iberian Pyrenean belt. Non-metallic mining is growing
although its development is highly sensitive to currency exchnage rates. Coal mining is
anticipated to fall, although the mining of industrial stone is seen as having a bright future.

The primary mining laws at state level are : The mines act (Ley de Minas), 22/1973: the
mining development Act 6/77 and the Royal Decree 476 (2/93). Plans for the mining industry
essentially begin at state level, with the national mining plan. This comprises an Investigation
Plan, an Exploitation Plan, and a social policy on mining.

For non-opencast extraction, factors taken into consideration when determining the need for
an EA include several conditions related to earth movements, aquifers, surface water, …
Exploitation licences can only approved if accompanied by a Reinstatement Plan, the
preparation of which is the responsibility of the operator.

Q�� 6ZHGHQ

The mining waste is treated under the environmental legislation as are the entire operations at
the mines. At present it is under The Environmental Code (1998:808), which has been in force
since the beginning of 1999. The Decision-making authorities are the Environmental Courts.
Inspection is usually laid on the County Administrative Boards (länsstyrelse). Responsible for
the over-all supervision is the Swedish Environmental Protection Agency. The present system
in general is outlined in Appendix
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Between 1999 and 1969 the Environmental Protection Act (1969:387) was in force. Decisions
were made by the National Licensing Board for Environmental Protection.

Inspection authorities were the County Administrative Boards with the Swedish EPA as over-
all supervisor.

Before 1969 the environmental rules were set by the County Administrative Boards, which
also were responsible for the inspection.

R�� 8QLWHG�.LQJGRP

In Britain legislation is enacted by Acts of Parliament, which set out the general areas
addressed by the legislation. These are further refined by Regulations, which explain, extend
or amend the parameters to which the relevant Act will apply. Legislation governing the
mining industry has grown over the years, often following a major event or disaster which has
led to calls for specific legislation to control or eliminate certain operations within the
industry. Until recently, legislation was mainly concerned with the working environment of
the pit or quarry and little heed was paid to the environmental consequences of mining.
Almost all land, including the mineral rights, was privately owned and there were few
regulations governing the environment beyond the actual mine site. The early legislation in
the nineteenth century provided a safer working environment for the miners with the
introduction of regulations regarding the control of ventilation to prevent gas explosions and
restrictions on the employment of young people and women. As the mining industry grew and
prospered additional legislation was introduced to ensure the provision of working mine
plans, mine abandonment plans and the creation of a Mines Inspectorate to enforce the
regulations.

The first serious attempt to control the environmental consequences of mining, apart from
local initiatives  to control a specific nuisance, was in respect of the Jurassic ironstone
workings in the East Midlands. These were the first large-scale mechanised opencast
workings in Britain and produced a major alteration of a smooth agricultural landscape to
alternating hill and valley topography. Following the report of the Kennet Committee, which
was set up in 1938, and the Waters Committee in 1946, the 0LQHUDO�:RUNLQJV�$FW����� was
passed. This set up the Ironstone Restoration Fund which was based on producers and mineral
rights owners contributing a per ton raised fee from which they could draw to pay for
subsequent restoration of currently and previously worked land.

Opencast coal operations did not require formal planning consent until the 2SHQFDVW�&RDO
$FW� ���� and 7KH� 7RZQ� DQG� &RXQWU\� 3ODQQLQJ� $FW� ���� which authorised the then
Department of the Environment to make the planning decision. This removed it from the
control of the local authority. The 1958 Act was concerned with authorising the activity of
opencast coal working, including the rights of surface owners, compensation for loss of land
and rights of way. It did not address any environmental aspects.

The environment is therefore a recent addition to legislation governing mines and quarries and
their attendant waste tips. Interest in this subject has grown in Britain since the Aberfan
disaster of 1966 which led to the passing of 7KH�0LQHV�DQG�4XDUULHV��7LSV��$FW�����. This
states that it is ‘An Act to make further provision in relation to tips associated with mines and
quarries; to prevent disused tips constituting a danger to members of the public; and for
purposes connected with those matters’. This Act is an extension of 7KH�0LQHV�DQG�4XDUULHV
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$FW����� which did not mention tips specifically in its provisions. In fact, the only reference
in the 1954 Act to the safety of the public beyond the mine or quarry is a section dealing with
the fencing of abandoned and disused mines and of quarries. This was designed to prevent
people falling into mines, not to stop the adjacent tips falling on them. The Aberfan disaster
was, in fact, not required to be formally reported under the 1954 Act. The detailed
requirements to implement and conform with the 1969 Act are laid out in 7KH�0LQHV� DQG
4XDUULHV��7LSV��5HJXODWLRQV��������Subsequently 7KH�4XDUULHV�5HJXODWLRQV������state that
tips must be designed, constructed, operated and maintained so that instability or movement
likely to cause risk to the health and safety of any person, is avoided��They also specify the
geotechnical and other measures to be taken to ensure this. Other legislation which may have
some bearing on the construction, operation and disposal of mineral waste tips include the
Rivers (Prevention of Pollution) Acts and the Clean Air Acts.

As well as the legal framework for the health and safety of workers and local residents, and
the environment, there is a planning framework. As in other developed countries, Britain is
subject to planning controls governing most forms of ’development’ of land, including mining
activities, under the guidance of the Department of the Environment, Transport and the
Regions (DETR). This began with 7KH�7RZQ�DQG�&RXQWU\�3ODQQLQJ�$FW����� which, for
the first time, sought to bring mining activities under the control of the local planning
authority, albeit on a voluntary basis. This was modified in 1946 with the introduction of an
,QWHULP� 'HYHORSPHQW� 2UGHU (IDO) which compelled companies to apply for planning
permission for any new site. Currently, the planning framework in England and Wales is
provided by 7KH�7RZQ�DQG�&RXQWU\�3ODQQLQJ�$FW�����, as amended by 7KH�7RZQ�DQG
&RXQWU\� 3ODQQLQJ� �0LQHUDOV�� $FW� ����. Day-to-day responsibility for administering the
planning system as it relates to minerals rests with the mineral planning authorities (MPAs).
These are mainly the county councils, although there are exceptions in Greater London and
the Metropolitan Areas. In the Peak District and Lake District National Parks, the Peak Park
Joint Planning Board and the Lake District Special Planning Board, act as the MPAs.

In Scotland, the relevant Act is the Town and Country Planning Act (Scotland) 1972, as
amended by 7KH�7RZQ�DQG�&RXQWU\�3ODQQLQJ��0LQHUDOV��$FW�����. There is no separate
regime for mineral planning. Proposals for mining activities are dealt with by the authority
responsible for all forms of development control. In Highland, Borders, Dumfries and
Galloway Regions and Orkney, Shetland and Western Isles, planning control is exercised by
the Regional Council or Island Authority. Elsewhere it is the responsibility of the District
Council, although Regional Councils have reserved powers related to structure planning
responsibilities.

There are also a series of Mineral Planning Guidance Notes (MPGs) issued by the Department
of the Environment, Transport and the Regions (DETR) which provide information for local
authority mineral planning officers to reach decisions on mineral planning issues. These
contain background information, together with examples of current best practice and
suggestions for future directions in regard to planning applications. They are not legal
instruments, but carry considerable weight in any dispute over the interpretation of planning
regulations. The relevant MPGs for mineral waste control are

MPG3 Coal Mining and Colliery Spoil Disposal
MPG5 Stability in Surface Mineral Workings and Tips


