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*ORVVDU *HVHWI]H XQG 9HURUG QXC

Nichtenergetische mineralische Rohstoffe % 9 %XQGHVYHUIDVVXQJ GHU 6FKZAHIKIBIWL VFKHQ

5RKVWRIIH GHU *UXSSHQ z6WHLQHHXQGHPBOW, 608E xQ&SULO 65
URKVWRIIH 1DWXUVWHLQH VRG] 2XQGXMVEW%HP LEFKZMOHHULVFKHY =LYLOJHVHW]EXFK YRP
1LFKW LP %HULFKW PLQHUDOLWAKGHIREVWRHW EG®OQGHOW Z

HUJH XQG GLH IRVVLOHQ (QHUDMWUSJHU .RKQH >QXQGHYV JHVHW] %EHU GLH ZLWRWIRKDII WO LF
/IDQGHVYHUVRUJXQJIJVJHVHW] YRP  -XQL

Bericht mineralische Rohstoffe
53* %X(%(GHVJHVHW] ¥%EHU GLH 5DXPSOMIQXQJ 5DX
9RUOLHJHQGHYV 'RNXPHQW %EHW G LLH) O B Q/KIHNCaKHH DW

G
9HUVRUJXQJ PLW PLQHUDO LV FKHIQPHRK MWROH@ILQNO 0DVV ° 65
IULVWLJHQ 9HUVRUJXQJ GHU 6FK@HL] PLW GPHYHQ 3RXFHKRFRLXQIVYHURUGQXQJ YRP -XQL
86* %XQGHVJIJHVHW] %EHU GHQ 8PZHOMWVFKXW]
Rohstoffsicherungsberichte VHW] YRP 2NWREHU 65

BHULRGLVFK DNWXDOLVLHUWH HEH UX FKO\VDHHPIQME U SR CRWE BRQDWEHU GLH 9HUPMNIREXQRIQXQG GL
5RKVWRIIJUXSSHQ 3ULPSUURKVWRIIEDHQGLHOND G E UIRKWW RSEIDOOYHURUGQXQJ YRP "HIHF
]XU 30DQXQJ GHU QDWLRQDOH®VWWRVIRQI XNQDBHY GLHVHQ 5R

EHL .RQALNWHQ PLW DQGHUHQ 1XBHXQHQIRUFHQ EHEEHIRIHWIHY YRP  2NWREHU 65

JHEHQ GHQ DNWXHOOHQ 6WDQ® GHNZFREKVZWRGIHUVYHQV Le GH
1+* NXQGHVIHVHWIHV %EHU GHQ 1DWR®RU XQG +

Primarrohstoffe -XOL 65

,P /IDXIH GHU (UGJHVFKLFKWH G\XI-HJFDPQJHBE!RB%%?/BWH%(‘,U(ﬂfﬁvv‘]HVHW] %HEHU GDV HNHQWORFKH %H
%RGHQVFKEW]H DXFK JHRJHQH 5RKVWRIIH JHQDQQw HIHPEHU 65

Sekundarrohstoffe

"XUFK VWRIALFKH 9HUZHUWXQJHZRR\GBQABJISRKXV $EIDOO J
VWRIIH DXFK DQWKURSRJHQH 5RKKV WWIDXBKQ@LEQW ‘DX
GLUHNWH :LHGHUYHUZHQG X Q JHGHIX R KNRQRUMIBIK Q % 9HU Z
VFKRWWHU DOV 6WUDVVHQVFKRWWHU

Massenrohstoffe
5RKVWRIIH GLH LQ JURVVHQ OHQGHY ZHUGCHDXW XQG YHUZH

Rohstoffressourcen

I1DFKZHLVOLFK YRUKDQGHQH 5RK@WRGRFKNRIPFPKMD EHL GHQH
DOOH %HGLQJXQJHQ I%U HLQHGRKYMHKIHUFRKHVWRIIHUI% OOW V
UHVHUYHQ

Rohstoffreserven

SRKVWRIIYRUNRPPHQ GLH DXV U HIXTKMIOMEGE WQXWGHA VXFKW VLQG
OHQJH EHNDQQW XQG GHU =XJDQUWM*%VVEH®LHEADX JHVLFKH
JHQWXPVYHUKSEOWQLVVH JHNOSHW MLOGHKQGELH %HZLOOLJIXQ
EDX YRUKDQGHQ VLQG

Primére Lagerstatten

AXDQWLWDWLY XQG TXDOLWDWILFKNBRQP IPLRKHQXW]EDUH $QUH
UDOLVFKHU 5RKVWRIIH DXFKHEBRBQRWVFKH /DJHUVWSEWWH J

$QWKURSRJHQH 5RKVWRIADJHU

OLQHUDOLVFKH 5RKVWRIIH JHBXQGHOWXQY BYODYWGQ ,QIUD
XQG *HE§XGHQ DXFK VHNXQG§UH HDIHIMWUNEMWHQ RGHU XUED
QDQQW

Wertstoffe

‘HUN +LOIV RGHU %HWULHEWVN W REIHX ZHLMDEHWISRBIOV ZH L
VWRIALFKH 5%FNVWSQGH YRQ 3URGXXRUIBRONSUR]JHVVHQ RGHU
DEI§OOH :HUWVWRIIH N,QQHQ WRKV5HFNK@IGBEUDRKVWRIIH GX
EHUHLWHW XQG LQ GHQ LUWVKKIVI WWWE&HMQVODX| ]XU¥%FNJIHI%



(LQI%KUXQJ

1.1 Veranlassung und Zielsetzung Unter Einbezug samtlicher betroffener Bundesstedh
gepruft werden, mit welchen Massnahmen die langfristge

. \g \%/ der Schweiz mit nlchteneUgetlschen misehain
LH S9HUVRUJXQJ GHV /DQGHV PRW 5@) YofteR thFHihblick Wur eR&h h gllchst optimal&es-

VHU %HGHXWXQJ ,P %HUHLFK @HU@G’SEJ?CWn'é'%HP\;e%@ééeYt%M@H% n. Nebst devinen
VFKHQ 5RKVWRIIH YHUI%JW GLHRBPKZH UEdeJ,_\Iﬁ,LPgH@ sERYWRITHO VEBBHO
PHQ XQG %EHU GLH HQWVSUHFK*HHQG'FQec Ifﬁ gt Wrtsekitarfahbtor 8zw. Urbaring) in

ZLQQXQJ XQG SHUDUEHLWXQJ +§HAJd|e eM'é'lr%ngg‘e Qv@r&bh‘%l:ederfuhrwm;s
1IXW]XQJVDQVSU%FKH LQ .RQNXUUHQ P SEEDX X

3RWHQWLDO GHU 6HNXQG§UUFCKEW‘RJH—I LUG QRFEK QLEKW YRO
VFK.SIW “HU %XQGHVUDW DP $SULO

'LH 3ROLWLN KDW GHQ %XQG LKKG M QD%’['J'W% F*U%QH (LUWVI
DXI GLH 3UREOHPH EHL GHU 1XWQ®Q 6)4\?/0%1? Y gl HQHx UHVVRXK!EJHHDVF
VRPLW DXFK GHU GDULQ HQWK N QM @QWU'FFHV pLIPHGDVVQRDKPH I
JHPDFKW 'LH IHKOHQGH .RRUGL QWML L B SPONHRER 7%U%QH :LUWVFKEL
LQ YHUVFKLHGHQHQ SDUODPHQWDLW LVFKRH 9§HL\/‘M/HVVR<QY\'7\9W—%JHQD BHVH L
VLHUW VR ] % LQ ORWLRQ HUUVFFP@\@6 PNV Z 6WR TN UHL VORS X I& HWPF K

&KDRV, YRQ 65 *XW]ZLOOHU ORWLRQHAQVHO Z(YRHEEHLWXQJ HLQHV .BRUNRW YV
Z5HJHOXQJ GHU QDFKKDOWLJIHQ XQw] X839 LRV Gk RYWHRSIYYHWLVFKHQ PLQH
ORWLRQ Z1XW]IXQJ GHV 8QWBU QU X ¢BasierendrRu@ dird Betidit mineralische Rohstoffdeve
VRZLH ORWLRQ z8QWHUJU X KR U ( dedalllierfekRahXtqifdicHdr ghgsberichte zu den &ieremine-
GLQDWLRQVVWHOOH GHV %XQGHV, Y Raschén RoRstoffentbRA. Rohstoffgruppen (z.&@ngnt oder
$P 08§U] KDW GHU %XQGH V U DSdnduRdXigsNevetelR @& BanD @istet damit eirieitrag
z*U%QH :LUWWHUDIEVM,FKLHGHW OLW Gu Biché&Wd. e g Difdigen Versorgung der Szhwie
*U¥%QH :LUWVEFEKDIW XQG VHLQHMU :withigen MatWwhadhwatisen@eh Rohstoffen. Mineradisch
z*U%QH :LUWVFKDIW m 0DVVQ D KSkQdaadhstoffe KAywGlid \Bubstitution der Prirokstoffe
HLQH UHVVRXUFHQVFKRQHQGH RPN XddicWReL§dingpiadukee Killehlebendo einen zemraspekt
VROOHQ JH]JLHOWH 0D VINHQ BXK FhingichtBdh derl ScHliegsung @dch offener Stoffitéeife und
JDIJHPHQW YRQ :LUWVFKDIW :LVINHWJJEF KdohHnaltige Sutzudy/ v PrivhBrkessourcen (fféde
]XU 6FKRQXQJ GHU QDW%UOLFK® Q 5HmMAgRMisBpd» X QWHUVW %W ]H

'HU $NWLRQVSODQ XPIDVVW  0DVVQRKEHR \p,_l_QVM\(_'QJFWVNHLQH JANW P W
YLHU 8PVHW]XQJVVFKZHUSXQNWHGDVHVH, I EH g} XQG 0DVVHQ A%V
IUHLZLOOLJH (QJDJHPHQW YRQ XQ® \/EK SRKVWERK 5L

*HVHOOVFKDIW ]XU 6FKRQXQJ G@QXQQW%H%IRF bﬁ@v\?H \é\ﬁp@ DX! .DORROVH
XQWHUVW%W]HQ 'HU KLHU YBI@VQDH{LWW{J lF;HIbKA\/V YN OPW D E H U 20 HF & WL |
PH IHUVRUJIXQJ PLW QLFKWHIQHY Jf WLV KR GH R YW M W HUWH @ YR H

SRKVWRIIHQ +DUWVFKRWWHU LP 6WHLQEUXFKDXDPSI
«Nichtenergetische mineralische Rohstoffe spielanse- JHLIW $XIJUXQG GHU 6FKZLHWVHINDHLARH |
rem taglichen Leben eine zentrale Rolle. Vieles, wiabeno- JXQJ ]ZLVFKHQ GHU %HIULHGLJX®@JIHK HL
tigen, wird aus mineralischen Rohstoffen hergesi#lltdiesen QDFK +DUWVFKRWWHU HUVWHQWXD® DW
Rohstoffen gehoren Baurohstoffe (z.B. Kies, S&adk, Ton) ZLFKWLJHU 9HUNHKUVZHJH LQVEHVRQ
wie auch Metalle, Salz und Gips. Einige dieser Ruffestsind XQG GHQ NRQNXUULHUHQGHQ $QWQ@ U 3% FK
in der Schweiz verfligbar, bei anderen sind wirdauf Import VFKDIWVVFKXW]HV ZXUGHQ LP -DWKPU
angewiesen. Es fehlen aktuell umfassende Kenntiitssedie Zz6DFKSODQ 9HUNHKU 7HLO 3URJRDPP
vorhandenen Vorkommen in der Schweiz, den Bedaden QLFKWLQIUDVWUXNWXUHOOHQ %WHWHLF
Schweiz wie auch Uber die inlandischen und gremztbeei- VWHLQVYHUVRUZFXQILHUBD UBMHDWNRYW]H
WHQGHQ 6WRIIA%VVH ,P $X|WWWDH LEMU & DHEAHHYV JHIRMOHRU LHE H% U $EEDRVWIR G
Schweizerische Geotechnische Kommission seit Ja#iren QDWLRQDOHP ,QWHUHVVH 6LH UHKIHOQ
5SRKVWRIAQYHQWDU XQG EDXWQ GIRK MR UINFDEWMRQXQ HDQEGVKKIDQWHQ GDHGP %
stoffmonitoring fir die Schweiz aus. VFKDIWHQ XQG 1DWXUGHQNP8OHU YRQ
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%/1 DXIJHI%KUW VLQG XQG OWIH®JIHYW Aufgangsdge 8P VH
GHU *UXQGVEW]H LQ GHU NDQWR GH@HQ 5LFKWSODQXQJ XQG L

IXW]IXQJVSODQXQJIHE@YX HUIROJHQ KDW1| FKWHQHUJHWLVFKH P LQHQIE0 LUHEHQS R
P +LQEOLFN DXI HLQH JHVWOHIXQ& Y& Q NSV GWhiRuBBY % QG 7KHUPDOZSVYV
QDKPHQ ]XU 9HUEHVVHUXQJ GHU GBQF Yl W gl HR 79 HMYRMIKIQVOLFK EG GHYXWH QG
6FKZHL] PLW QLFKWHQHUJHWLVEFKHR FLQHY P QRYRKRPR HHREY WRKVWRIIBRXSSH $
ZLUG LP YRUOLHJHQGHQ %HU LHE® G ANWRRQ SR WRMYRUNRPPHQ VIHQG PLQ!
VHU SRKVWRIIH LQ GHU 6FKZHHILDEHPY\Y bW X EXHIGRHBDH USXPOLFRLEHJIUHQ
%XQGH JXNRPPHQGHQ SROOHQ XQG OpkQlg KNHWWYERPHY JERKW HUQHXHUEDUH 5
AXVVQDKPH GDUJHOHJW 'LH 6FKZHL] YHUI%JW %EHU QDPKDIWH QT
‘D]X ZLUG LQ GHQ .DSLWHOQ HEH®Q pRUNKLQLY EHVVFRHUY sRKVWRIH ZBAULPSUU
GHQ *UXQGODJHQ GHU GHUJHLWGJBHUSWMD QL UFRCsER B BPAHE 9HUDUEHLWXQJ YF
PLOQHUDOLVFKHQ S5RKVWRIIH L@ GHRO §HlsAUt v SXVEPNW 7HFK QR VISKIEHRHG LH 1
.DSLWHOQ XQG ZHUGHQ $QVSWHE X7 i \W Qipy BYWY 'LH 6FKZHL] OLHJW P
WLHUW XP ODQJIULVWLJ HLRM RLAJHHQW R FREPEBNRYLEBEEHVWDQG YRMUUXQG
OLVFKHQ SRKVWRIIH ]X HUUHLFKHQ 65| W]HQ9UOQESHVW VRPLW DXFK KLQVLFKWO(
0LQLQJ 3RWHQJLDOV HLQ URKVWRUIBLHLFKH
Der vorliegende Bericht verfolgt folgende Ziele: LQ %DXZHUNHQ JHEXQGHQHQ 5RKKWRIIH Z|
| 'HU 6WHOOHQZHUW GHU QLFKYHQ A URHWRILV @ KHQ XPLTHUD DLNWGEHUYHUZHUWHW
5RKVWRIIYRUNRPPHQ VRZLH GDV 8PIHQEKGHEHIRID/IMRIQEH 1XW]XQIVDQVSU%F
ZLQQXQJ LQ GHU 6FKZHL] VLQG GD UIHY®H QOSFKHQLQDQVSUXFKQDKPH VRZLH
| 'LH VLFK %EHUODJHUQGHQ 6FKRWM]  XIBIQWHOWEFXE J\QMHMSIMYHQ YHWHILGHHWY GH
EHL GHU 5RKVWRIIJHZLQQXQJ XQG GUH & LIQGHG QB VIKWI[XQIHGHU HLBHQWOLFK >
UHVVRXUFHQRSWLPLHUWH 1XW]XQJVMRHR IRWNRPPHQ@ PLQAUDOLVFKHG LFRKV W
DXIJHJHLIW LQOSQGLVFKH 5RKVWRITJHZLQQXQF XU HL!
| 'LH 5ROOHQ GHU $NWHXUH XQWHU NCHYY: MN¥KF KWQBXQRNDOH $QJHARWVYHUN
VWHKHQGHQ .RPSHWHQ]HQ EHLP $EERMNQGHQGHW WIVHFEBUWOLFKHQ XIHX ,NRORJ
9HUZHUWXQJ YRQ PLQHUDOLVFKMQ BREMBHRQIHAL N 1JQ & EHNDLYOQ VQWISRIUMNR @ J F
| (VVLQG 0DVVQDKPHQ YRUJHYV MKOD WHR ARZAKH KBDK XKBH. ,QIUDVWUXNWXU X
JHQ GDVV D DXFK LQ =XNXQI|WHGE | HGHXPKR B:EXHQU E BIUREAKXOHQ OHKUYHXUNHKU 2
PLW SULPSUHQ PLQHUDOLVFKHQ 5RX YW R U HRFKIHFK HEYZ H ¥ XV EBI® U M E R W QG DWW
XQG E GLH 6XEVWLWXWLRQ YRRKS UAPHUHOR IRIQHMRH |HHGWO LFKHRJBQHQHV VH
6BHNXQGSUURKVWRIIH ZR GLHV KNRQARRBLVFR XQQQXROBJILWFUPRQLVLHUWHQ 1>
VLQQYROO LVW JHVWESUNW ZLUG EHVWHKW ]XGHP VHLWHQV GHUJEBB®QXQJV
K.UGHQ HLQ %HG%UIQLV QDFK ]XYHUOS8VV
Grundsétzlich gelten folgende Rahmenbedingungen: BHVVRXUFHQYHUEUDXFK ]X GHEOHBHWHULD

| *HP§VV 5DXPSODQXQJVJIJHVHW] 53 HQE/MHRRKVIMR bhYXIhEHU YHQ VRZUBNGHU 9H
XQG .DQWRQH GLH 3ALFKW LKUH 3WHBK%LHHXXI NRRUFJHBORILVFKRSR /DIJHUV
UHQ XQG GLHVH PLW GHP JHOW Q G HERHIRF PW KYMR HOIE R x X UTH LW KIHHKOHQ
GHU .DQWRQH DE]JXVWLPPHQ 'D]X JHKH@MP b ) EQIP LHKH "D W HI@ XEG QW VI
GHQ HLQVFKOS§JLJHQ 6SH]LDOJBINVHWYHQ HH UHBHOWIHQS HYNBWUFHEXQGLGLH H
FKHQ ,QWHUHVVHQ | % :DOGJIJMWHRIUHOWRDWXHO® LK P QWVWDQGAHKEHQ JHR
VFKXW]JHVHW] *HZ§VVHUVFKXW] %88HQDVRRAWKYRSRIMQHQ N%QVWNIDLFK JH'
DXFK 1XW]XQJVLQWHUHVVHQ 'ULWWHRMNRPPHQ S5HVHUYHQ XQG ODWHULDOAY
| 'LH ,IlTHQWOLFKH +DQG VROO HEDEHOWMIHEGDBRAKGHHDXFK JHQDXHUKBUWQQWOQL
GHQ *HVHW]JHEXQJ m RSWLPDOH 5 KKPOWREERNKEWH BRLHOWYHDWUGILOKHAKNE
GLH :LUWVFKDIW VFKDIIHQ GWHGDLSNQWMERHGHKW PREY WRITIHZLQQXQJ XQG
QDFK $XIJDEH YRQ 3ULYDWHQ E]Z GHWP :BUWRAKDARG 6HNXQGEUURKVWRITYRUN
| ODVVQDKPHQ GHU _IITHQWOLFKH® +BOBLOLVYWHPWHYEHR ZHWQIHQ JLAEH. DQWR
EHZHUEVYHU]JHUUHQGHQ :LUNXQJHJUHRQIHOHP KWGPPH¥BRIQ EHVWHXIW HLQ QL
GHP 5HFKW %EHU GDV ,IIHQWOLBKHERIPWRKDE I &BIPLFERHY RPU OD QGHRKHLWHQ
GHQ LQWHUQDWLRQDOHQ +DQGHOVVYWYRHGD WHRKIYKOYUMK@E J HQWHUHYXR@DEZS§J
| '"HU %XQG GDUI QLFKW LQ GLHUHRKR(HW @RWLBQWRMHY HIFEWZHLVHHQQXPBHUVRL

IHQ HLQH RSWLPDOH 1XW]XQJ GHU YRUKDQGH
JLDOH VRZLH HLQH ODQJIULVWHIH JXHUVRL
N,QQHQ

6 .DS *UXQGODJHQGDWHQ @LOFIKWWF K@ HIRIKHWWLR/IF K H
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yLJ 5RKVWRIIVFKHPD GHU ZLEKWVFKEWDH 6 FIKE HAHHUW PKRV P L QHIE DO M FKAKS R KV \Y R FIKWEHHW
HQHUJHWLVFKH PLQHUDOLVFKHIGRRGWRWH LCHAL GHQDWOHUKQEKEWHLQH XQG (UGHQ

'"HU %HULFKW PLQHUDOLVFKH 5G@KV\BRH 6 HEGIW B QB & OWF&IQH VPKHQ QKW BKOHQ-
6FKZHL] YRUNRPPHQGHQ QLFKWHRHURHWWRARKHD L@QLFXWAHWQIHD $QWHLOH (
VFKHQ PLQHUDOLVFKHQ 5RKVWRIISQBSBAR DKY VHNMBBSUHQ 5RKVWRIADJIH
.LHVY =HPHQWURKVWRIIH 1DWDHI \6\DBONQGIQWHHI HEN VURKVW@RIUJLHW U HIHIHDRX\
VRZLH *LSV XQG $QK\GULW VRDRRO®UKLERAGKWIGRRIO LKKHWP SRUWLHUW OOFPG VL
DOV DXFK VHNXQGSUHQ 1XW]XQJ PHUW GD HLQH ,NRQRPLVFKH X@GQXPZF
1LFKW EHKDQGHOW ZHUGHQ OHWDQ®BU]HQ GHIUWE FKZHILJ GEHiWLV S L WG\ DLV
6FKZHL] DXV ,NRQRPLVFKHQ *U % Q@EG QYRHWINR BEERX PHKWUXKWWHQ LVW



1.3 Der Bericht mineralische Rohstoffe '"HU % HULFKW PLQHUDOLVFKHQ58KWWRIIH
7HLOH JHJOLHGHUW
'"HU YRUOLHJHQGH %HULFKW QEOLWNW HLOHOQ %HLWUDJ LP + .
DXI HLQH ODQJIULVWLJH 9H U VRILQ Bl Perpicat dIENEnerpefiscag yneralischieskiie in
6FKZHL] YHUI%JEDUHQ PLQHUDOLYWKEHWEKERRPHo (U IH
DXl ZHOFKH 5ROOH GDEHL GLHG®XDGQ ¥sHMRWWWHERWHCGYH LeibU]HLW LI %BHWAIEDU
ZHOFKHQ %HLWUDJ GHU %XQG L Q K& VOFFKYGDUEHLHW P Y WKB Q&lH KW P WWIROIGIL V F K|
$NWHXUHQ GDEHL OHLVWHQ NDQQ LQ GHU 6FKZHL] /LHIHUW HLQB QE&WWWDLFKW
"HU %HULFKW EHVFKUHLEW GLIQGHWRHNRRPHQLYRSEVOBIH XxJHRORIMK VFKHQ >
LGHQWLA]JLHUW 'DWHQ XQG :LVRH@W YMWHNHRERPHFI6PER GHPIX JHK, WBHUR DXFK (I
UDOLVFKHQ 5RKVWRIIH GHU 6FKBHIP] CKNWRRQV XIQH=WDWHULDOAYVVHQ
UHFKWOLFKHQ 5DKPHQ XQG GHUWDNWXHOOHQ YRQN UWVFKRI -
FKHQ %HGHXWXQJ GHU 5RKVWR||QXW\9]I'§{b9 v@%ﬂﬂ%c%Hg&:@%ﬁW&B”NRQALNWH |
PHQKDQJ ]ZLVFKHQ GHU 9HUEUHH®XQJ ¥ RODDFAPGY HKW RFRHOG GHU SRKVWRIIJF
GHU 5ROOH YRQ 6HNXQGSUURKVMRIIHY ARNRERSH RO RAVWHYLFKW GLHVIRQALNW
VFKHQ 5RKVWRIIJHZLQQXQJ XQG % Q¥WHKPMG RQWAHMNNVHD SRKVWRITIHZLIQQXQJ X
8PZHOWDQOLHJHQ DQGHUH 1XW3HQJMBZLH YrHiUWAaWPHW VR GGHQHY 6 FKXW] &XIQHKG 1XW 3
WUDJ ]XU 9HUEHVVHUXQJ GHU GBQJFPHIQ WXIRQIohUVRGIYedlH (UVFKOLHVVXQJ
6FKZHL] PLW QLFKWHQHUJHWLYVFIKHQ PREMWBIOYRERNRE PFRXK EWRLQAXVVHQ

LQGHP HU +DQGOXQJVIHOGHU DRIDOKLIW._XQG NR U H ODVYV
PHQ YRUVFKOS§JW +é,|\{3.)ﬁ_gsungsan9aplz un'E”O{assnaRmen (Kap. 4, 5)

'D (UVWHOOXQJ XQG ,QKDOW GHV YRUODWHIYWEOGY SWht I fawiyLQH RWD QJITUL VY
KDXSWVEFKOLFK DXl HLQHQ $XI1wWQUDJXSdvLEHPHY sQRKZhid ¥ PXp "HU LQMWLWXWI
*U%QH :LUWVFKDIW, YRQ VROWHY R@REMY RRIGHKERQXRI XQG GHU SEHXDOYHUZ

JU%QGHQ VROO GHU YRUOLHDEQWHREGHHEENRSXOEQeBLPG LQ GCBIRQ RQMBHW G
VW%W]WH z5RKVWRIIVLFKHUXQNERW HHRWH, ARFKKREONG HHU (QWZLENOXQJ JHU %

GLQLHUWHQ %HULFKWHUVWDWWQMRDQ GHQ %XQGHVUDW [XU *U
‘LUWVFKDIW DXIJHI%KUW ZHUGHQ ' Q HLQHP ]JZHLWHQ "GHP YRUOLHJHQGHQ
VFKH 5RKVWRIIH QDFKJHODJHUWOIQHEF K UL\

5RKVWRIIJUXSS H QonhétBisithekongskidtiches
VWHOOW ZHEBKRHQ GLHVHU %HULFKWH VRC
'DWHQ XQG )DNWHQ ]X EHVWLPPWHQ 5RKV
VWRIIJUXSSHQ LQ )RUP YRQ 6WDNMVWWV\EHNHQ
ZHUWHW XQG SHULRGLVFK DNRKWDH X\DLHUW
WHUVW%W]HQ GLH 6FKDIIXQJ Y\RRKHDQFKOLF
*UXQGODJHQ 1%U (QWVFKHLGXQJEWUS§JIHU
GHU OHGLDWLRQ YRQ 1XW]XQJVNRQALNWHC
V .DS m ODVVQDKPH %

2 9JO0 %HULFKW YRP $SULO m GDVY%QBKRH® GHID I\
%XQGHV I%U HLQH UHVVRXUFHQWBWFKEBHIQGH JXNXQI



*UXQGODJHQGDWHQ %EHU QLW R QW6 RWRKH W
PLQHUDOLVFKH 5RKVWRIIH

2.1 Hintergrund VLQG EHL GHQHQ MHGRFK QLERW BDROKOH
VWRITUHVHUYH HUI¥%OOW VLQ® I{ QQHHL BH

$ Ordineralische RohstoffeeHUGHQ 5HVVRXUFROVEIHMOFEHUIJHKHQ XQG XPJHNHKUW
QHW GLH LP /DXIH GHU (UGJH¥RKIFERW K RESMVER! iy rROIR W JURVVHQ OHQJIHQ
JHVVH DQJHUHLFKHUW ZXUGHQ PdH R J®DY BRENIRY 1#4H W& Q SUHLW 3 QRGHHU
marrohstofie JHQDQQW  6LH VLQG KHXWHPEXLREXEWH kHxIFE (LQVDW] MasserP HQ
)DEULNDWLRQVSUR]JHVVH DXFewiQU RSB HERRRRAY yrROEHY 6FKZHL] ¥GQG
JHQH 5RKV W SekidabokisistfeJHQD QQW LQ MPRHUHY LVW ZLFKWLJ GDVVIBIUEWHR P,

N%QVWOLFK JHVFKDIIHQHQ 8PZH\MWUZ‘E%@#1YJ'?X’XV MR QR Q¥ HUGHQ ®DWQG
OLFKHQ $QUHLFKHUXQJHQ YRQ 3XFIKP NFURKNQROWBLPHE IR §BWHULDOZHUW \
D BydenschiatzeEH]HLFKQHW VLH HUQHXHUQ'—WL5#?|4<V#VLRN'3$H@/'-QQXQJVLQGW\@H'—H
QDKPH YRQ .LHVYRUNRPPHQ LQ )@oxw \MHERWfseeckunasindysyige SRUWH AQGHQ YRU
LQ JHRORJLVFKHQ =HLWU§XPHQOonRY J@LHR@I?&HQ SHJLRQRQ VW
QHQ XQG KDEHQ ELV DXI GLH *P%IJLH@dMVD HYUHRP &0 QP U R G X N W LRQGHKIIW
/IDJHUVWSWWH QRFK NHLQH %HBQEBUWYXQJ HUIDKUHQ ,P *HJ
GD]X VLQG 6HNXQGS8UURKVWRIIWRIALVRXUFHQ GLH GXUFK V
FKH 9HUZHUWXQJ 5HF\FOLQJ DX\ $2 o dbersiohtiiheraiezmiperalischen Rohstoffe
N.QQHQ 'XUFK GHQ NRQWLQXLHUIOQFKHQ iod&vSchweio GXUFKVDW
PRGHUQHQ ,QGXVWULHJIHVHOOBHNOQWHQ HUQHXHUW VLFK GHU
GSUURKVWRIIEHVWDQG ODXIHQG ‘LH JU,VVWHQ 5RKVWRIIYRUNRPPHQ |

OLQHUDOLVFKH 5RKVWRIIH VLQG @ X®LHQI % H JGHH KA H Y LOHHQ:LH W V FHYIDI @WXQY/G)
GHU (UGNUXVWH RGHU LQ GHU HHFE GPRAQSKBLIGIL \KAKED QRIQVMDR1JU XS §H GLH/QV C
YRUKDQGHQ %HL ORNDO NRQ]HGWWH HUNWHRQEQKB®GX QDION Z1RQ X Q @GHUIHO
QDFK 4XDQWLWSEW 4XDOLWSEW G LGIHR BRIPWW R U K 1§ ® B/SH. \GHLQ , QG X VW U ViFRHQ H
6WDQG GHU %HZLOOLJIJXQJHQ ]ZL \FHIQH @ BED)H Y RIDQ*K8'C XQGVRAK\GULW VRZLH
XQWHUVFKLHGHQ ] % JHP & BW DH)6DRS SMR/F KRG BXWXQJ V D )LJ
GDUG m 3DQ (XURSHDQ 5HVHUYHV DQG/BEN®®HF HV MW SRQWQQEHUEPLGN %E
&R P P L WRbHstHffreservenV LQG 9RUNRPPHQ GIHODXFKHQ 5RKVWRIIH XQG GHUHKQ] 9RU
FKHQG XQWHUVXFKW VLQG 4XDRQW§6H®DGW HEQIH GHNDRQQB®HU 6FKZHHP DX\
EHL GHQHQ GHU =XJDQJ 1%U GIHQ ($EH E®R KM WLRAKHQ W LW \WH G% JH Q G H U LAKHD OFL W &
WXPVYHUKSOWQLVVH JHNOSUW MEQGS RQ® DELKS Qdi 2 NE DWJIXQIHEH Q &/IHL. OR & H
GHQ $EEDX YRU ROIGIGHEGMLA QJHIHQNRPPHQ DXIJUXQG DQGHUZHLWLJIHU 1X
JHLFKQHQ $QKS8XIXQJHQ GLH ]ZDHIQQGEKZHRK \OW RKI MRALIQIQX® J XQ]XJISEQJIOLFK

7 D E Die wichtigsten mineralischen Rohstoffe in der SchméiAngaben zum Auftreten bekannter Lagerstatteac heutigem
Stand der Technik wirtschaftlich nutzbar) sowierzassgeblichen Importen.
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2.3 Materialflisse, Rohstoffimporte und QLFKWHQHUJHWLVFKHQ PLQHUUPKVEKHQ 5F
Eigenversorgung EHQ 'DV .DSLWHO RULHQWLHUWD®WLFK DP
VFKHQ 5RKVWRIIH GHU 6FKZHML]ZHDXVKEMP -D
B3UR 6FKZHL]JHU ZHUGHQ LP 'XUMSKRMIQ QMW iEHUROLFN %EHU GLH JHRGRHLVFKH
OLFK LQVJHVDPW FD W 5 KIQGVRQIGIHEBR R OXWEWWHROILQ GHU 6FKZHL] OLHIHUWH
QLFKWPLQHUDOLVFKH 5RKVWRIQHXQQ G KHWSFXZREH JHEAZRQ/QAKW GHU SRPWHQ]LHOC
UXQG W [ S BOUHWLILHDAKWHW PDQ QXPUH @ FXGV EHWDQQWHQ $EEDXJHELHWH LQ
VFKH PLQHUDOLVFKH 5RKVWRIIHQ®R )PDFUHQHFHHYW PLW XIJIJHI%BBBDBIXQ /RNDC
W .RSI HWZD GHU LQOSWRLWEFXWH OGIND PWWRRRHQ JU VVWHQWKLOV DXV
WUDNWLRQ XQG PLW W . REU RKYQ\GR KIE Od- IHD WhLB@®RP!T 'DWHQ [X GHQ 9RUNRPPHQ
LPSRUWH LQNOXVLYH +DOEIDEULDND WHRDBWY LBWFAKGXNWXDOXYLHUW BXIOGH& LVW
XUEDQH /DJHU GHU PLQHUDOLYVBKROHQKFRXIMMR I XIQ @ KB/ WEWVDEVFKESMWY XQJIHQ ]
QHWWR XP & WJO.RPIS WXQJ GHU /DJHUVWEWWHQ ]X PRNKHIQQ ZLH
'D HV VLFK EHL GHQ PLQHUDOLVFKHXWYNK®OEIBEE TR NEHYBIHOPEVVLI HUVWHOO\
VHQURKVWRIIH KDQGHOW VWHOSRUWLQVEHVRQGHUH GLH 7UDQ
ZHJH XQG GLH 7UDQVSRUWNRVWHQ EHLP z%rﬁé?]Hé(Hsth#emk/éT\(Lban\)lérgel)
HLQHQ ZLFKWLJHQ )DNWRU GBXNXADMWHQ 7UDQVSRUWH LQ
WHXUHU ZHUGHQ ] % D>IBUXEHQ KG KM Edklung Mergel VLQG +DXSWURKVWRIIH 1%U G
8PZHOWNRVWHQLQWHUQDOLVLHKMNBO KHDQWHO DKWY I XX B8G6QAHUBHQ | XPRIWRVVHQ 7
FKHQ .RVWHQVWHLJHUXQJ GHU ,PBKR U /M &R R LRIEUHAIXGIL UHKRQ QHQ 'L WBFKZHL]
VWRIIHQ 1%KUHQ 'DVV HLQH UDQY 6B R ®XE ¥YMALMOWURKQVBRURHKQ ZHLWIRKBRIG VHOE
VFKH 3URGXNWLRQ m REJOHLFKGGUH]BEBKVMRH IHHPO QW QB EQDXFK O MHIQ JHPS§
OHQJH YRUKDQGHQ ZS8UHQ m QERKWPHMHUPB KRG F\W P YEXLIW HFE FIL FD )L U POH® B W U |
%HLVSLHO GHU 9HUNQDSSXQJ E4ADLKQHEHOD UG BHW BERHIDL] ¥YQRFK LQVJHVDPW VH
V F K RVW H U i $XIJUXQG GHU KRKHQ ,QYHVWLWURBVNRVW
'LH ODWHULDOA%VVH DNWXHOOMN X/QGD XN %W DOIGRIUW QHE R PG H Q
WXU 1HXEDXDNWLYLWEWHQ VLQKDIWU QUH)BFXUHL]HUIWLUMHAR GHQ VLEK GLH 1%
XQG GLH ,QIUDVWUXNWXU8PWHWGH VW KRG HY HURUIZIGAKNGLEKHQ .DOMHQ7RQ X
QXQJVDVSHNW (LQH %HXUWHLOKQW IGPHUX UDHE®RH H @ H UQHIHNOEQ UNG O LEWHQ IR UD O
YRQ XQYHUVFKPXW]WHP %D XD XV KX E PRDUGHIH W 9P X0PG/ V M QXH®& DXV G H QEA 3 GVIHA\S H Q
EUXFKPDWHULDO ] % *RWWKDD\GWHNM DIVK B RVDNMVHPH U'IHOF K FKVWHQXRQ JUHQ'
VWROOHQ 1%U 3XPSVSHLFKHUNWDURXHUNH HIEVW JBIXRIGH G HFH QUG O IGRKHIWQ .D O N
VHQ DQIDOOHQGHQ ODWHULDOPHQYHROA MKYQUIHXRIGHNRORBHQ@QWH DIQHQHU $EE|
%HLWUDJ ]XU 5RKVWRIIYHUVRUJR®®@ LW Y I Q @EUHW BMLHEQ\LIY HU 3WNRHKWVVY HBH U ]
ten® ODWHULDOWHFKQLVFKH $QIRHKGHXX®QBE HRWO X BIGWH HYHQ@ MG BE! IDIUQY/ 8 B ® GIV/Q (
RIW zZRIIHQVLFKWOLFKH, (LQVDWXR JOUH KN WEWOIOHVBRX QP QA XHU $EBDXNWKVHO OHC
QHODXVEUXFKPDWHULDO DXIJUXQG FHOQHWIXIEFNVRPPHIRYHWIMNQYWDQG
QXU EHVFKUSQNW ZLHGHUYHUZHDWH W G&lddite-PRduBtedXVO. D O NI UHUD QQWNDON  K\G
5HDNWLRQ >$$5 @ BUREOHPDWLN E]Z BHEWRONIGBHY KHXWH LP 6WHLQEDXOMK 1HW )\
%HGDUIVVIHQDULHQ EDVLHUWHGQ®R GHIEOWIHN X @@/ 3WR DRV @ YV IHQ QHLIJHEBHDONID
HLQH ZLFKWLJH *UXQGODJH ]X U0 DM HHGW WG 6 &/\W X HIHXQURRQN W LR Q WK D-SXKUW §W |
ULDOA%VVHQ 8QWHUVW¥%W]XQWE8RKDIMHOH GHU .UHLVODXIZL
9HUNHKUVPLQLPLHUXQJ 5DXPRUGQXQJVS X QG (PLV
VLRQVUHGXNWLRQ ,KUH (UVWHNGQQT X/vﬁﬁ%ﬂ‘géaﬁ GD GLH
WLIHQ %HG%UIQLVVH QLFKW QXW@Q@WRQ GHY NBEMTYNWAXYWHEOPH SuLPsu LQ GHU
ZLFNOXQJ DEKSQJLJ VLQG VRQGHUOQ PLYSGQW HL IPEAHHERQ R D mOwH®VREKDWD J
FKHQ QHXHQ *HVHW]HVDXADJIHQ JHQVHB QN & 5BIMMYHIUS XSEUZU GHQ | WEIBR DOV 7
XQG WHFKQRORJLVFKHQ ,QQRYDWIHR QH{H EH R LAY WD EHURVW VFK XWADWRIZLH D
ZLFKWLIJVWH *UXQGODJH I1%U EHKJBU%_%$Q|Q@Z¥|I¢@|J+WW'MUG%HGDL“ DYWGLHVHI
QDWLRQDOH 'DWHQEDVLV ]1X 5H@RUWE SHEGR XY rE FHIWLEDEQGLVFKHQ % DXNRQ!
9HUEUDXFK :LHGHUYHUZHUWXQJ XQG "HSRRQBE XD ERRAWHRKOHQ JHZLAKWY XQGC
VWRIIHQ 'LH GDI%U EHQ WLIWHR QLVWHPOM LA YRS SKDPEHBU QX W] EBDHWQ *HVW
VLHUWH QDWLRQDOH 'DWHQHUKBER®Y AQGRYYHANY GIWD RFKIZkIG IDOOHU. EHVWHLQV
GLQJV PRPHQWDQ QLFKW VWDWW 6FKRWWHU LQNO FD m UHBHKEWAHO L Q JLEQ\
GHU 6FKZHL] UXQGGLHVYFREHL HLQHP -DKUHYV
_ _ _ YRQ O0¥R'IMMVHU KRKH OHQJHQEHGDUI %K
2.4 Priméare mineralische Rohstoffe OLFKHQ 7UDQVSRUWWE HZOMVWHNQ IHNHUXQJ X

Q GHQ ITROJHQGHQ 8QWHUNDSLWHOQQ ARURER: Ut NREQ ot /powes umekmKkBmvH
6FKZHL] LQ QXW]EDUHQ OHQJHQ YRUNRRPHQBGH®®X HFWPKEILWR OLFKHQ /DGHIJHZLFKW Y



Potenzielle geologische Vorkommen
[0 Zementrohstoffe (Kalk und Mergel)

[ Kies und Sand

[ Gips

Il Hartgestein
Abbaustatten (Stand)

@ Naturstein (1996)

O Ziegeleirohstoff (1996)
B Hartgestein (2011)
A Salz (1996)
W Gips (1994

yLJ {EHUVLFKWVNDUWH GHUW MR RH QX MK WG QHL Z USIRW M Q WIMHRD OY @ X W REPPBIQQL ®UE R § UBFKIZ
IXQIJVHLQVFKUSQNXQJHQ ] % 6FKXW]JHELHWH

DQGHUHQ 9HUNHKUVWHLOQHKPHUW UPLWHDQ®FKKDEED B EDHG\Y HALDYH U V WOSLVEW H Q

NXQJHQ (V OLHJW DXI| GHU +D O D& PNIQGIL B HIGIDXQVISRGW DM QJH YRQ ERGHLW

DXV _NRQRPLVFKHU 6LFKW P ,JOLGKVMD QNXUNWKBRIDXWHH LAHBENXQGSUGBIJHU

P%VVHQ %DXZHUNH %DXVFKXWWGHSRQLHQ V
'LH ZLFKWLJVWHQ .LHVUHVHUYHQ EHVWHKHQ DXV )OXVVDEOD

UXQJHQ ZREHL ] 7 DXFK %D AKUXREGH®D %HUJVWXU]DEODJ

YHUZHQGHW ZHUGHQ N, QQHQ 'HUHWEEHX HOIRStEIN® GXUFK RE

ASFKOLFKHQ $EWUDJ LQ .LHVJUXW®HQ £oV UH :
IXQJVSKDVH HLQHQ HUKHEOLFKHBHQL)®. 5&%@%‘?%&%% El%§\lj\l;V]HIID_I(E)JH|-II_EQ-I@IG J|:|
I1DFK HUIROJWHP $EEDX ZLUG GMHR3$BVSU % EK L!S‘ UI-I\I

JUDSKLH ZLHGHUKHUJHVWHO OW P DWI\R O NatUrwdRiQtefiel DHDUNGOL HQ XEW HL QEU % FKH Q
QDKPHQ 'DGXUFK VLQG GHU O D@GGIG & B W 8 QBKH LIGPI N RIQ \KW U X N W L 4, Q QD X
ISOOLJH ,NRORJLVFKH 6FK§GHQ PHLVOMWHRERFEQHD VYW EHQ' X DK %LIOGHQ .
JHVFKLFNWH 5HQDWXULHUXQJVPDVVODRKRWG QNDIHF NN DHZ DXEKQ 'HH GH K Z
HLQH _,NRORJLVFKH $XIZHUWXQJ XHJHQBRENW G HIROIRDIMD QI LD W X U Z BUHNDAH L
VWDQG YRU GHP $EEDX HUUHLFKWVZHWIGHRU HWILKY R W M HOLERIGL & H F NVHMWQH 1§ Q BB
W §W FKH VWDUN GXUFK 0DUNWW UH Q®\V KEHQ

6HLW JHUDXPHU =HLW VWHOOW PDQHBSHISBWLXYG XQ®/ 6DQBWQRQ B OHDX\WPIH L
JHERW HLQH ]XQHKPHQGH 0D QJHIMDMFKSRDWLKRQ H\DW XGVW HAH) DXV PLORHU :H
EHIJU%QGHW LVW =XP HLQHQ ZIHY\GHRUDRONDIRKAM\M B WHGHHY W H6 W H L BE U W BIQHS HG
NRPPHQ DEJHEDXW GLH VLFK QUFKW MHWQHXHHWAH XQIE GWD EB )HE JHP XKDW )
KHXWH LQ YHUVFKLHGHQHQ *H E LIHMH@HP OI\D W B IUW WHKLHIYGI IDEEDE 6 196 LIMXH U WH
]X EHWUDFKWHQ VLQG =XP DQGHGO R OWVIEHK ®LEKHI HOWMLY G LUFE® ZHD O
5RKVWRIIH PLW DQGHUHQ ,QWHUHNVBE QXQ G Wit B %WWHLHPRUZLHIKIEB UBD (
PLW 8PZHOWVFKXW]DQOLHJHQ 6V WG OMNQJNDXX FRKGIKW AN JHRAR Q QHQ X @GG H G
XQG /IDQGZLUWVFKDIW 'DG XU F&LYMWGEXFHE WHHQR © R B KVGEIKHH Q@ HBI W H U R J MXLUAZ $IW N
DEEDXEDUHQ /DJHUVWEWWHQ 5HRHUMMIDL QHIQ HIHZ RIQWD HEH Q* WDKQ LW H VWBBIDIG H



PDVVLYHQ XQG GHQ SHQQLQLVFKHE '"M&S5 HGips'@H AMdrio D U PR

VRZLH .DONH LQ GHQ 6%GDOSHQ
_ *L SV HOWVWHKW GXUFK $XVISOKXQJ YRQ
Gebrochene HartgesteinEHUGHQ LQ GWHLQELUVﬁW%I—P\)(gﬁBGX VWHOV YRQ DAMHALHUW H
%UHFKHQ GHV $XVJDQJVPDWHULD®V &H@gg@g«g( WA GH DMEQ XQG WUWRFNHQHO
%UHFKHU PHFKDQLVFK JHUNOHRQYMNUW,; & VW, PZf(i!H\H_H*H_Y’Wth ODX| GHBHUGJIHVF

QXQJIHQ YHUVFKLHGHQHU *U,VVHHUX HUKOQQ J'@LW"?HE\QNFY WIHGV: IBHX\GHU D
%HWRQ XQG %HODJVIXWIXVFROBUPWR|IH, 6 H FK L OKSRKL@U LW

WHULDO ‘DV $XVJDQJVJHVWHL(EEII3/45JHEJLLH_}/ Q XSSH _ GHQ (YDSR
PXVV MH QDFK 9HUZHQGXQJ VHIHEU(R)&J*NG\H-H_ D WHQ,%IEDXVWRIII-

FKHQH 3URGXNW GLH QRWZHQGUHRQ P H %W HWALW \RQy QGXQIVEHUHLF
HUI%OOW 'LH 9RUNRPPHQ VLQGUIGIASWYSFKQ{E JL DO SURGHQIWH 1

S
FKHQ $OSHQ LQ GHQ KHOYHWLWQFKHQ. V&Y R4 D P IHFRKON® |, QG X
FNHQ LQ )RUP YRQ .LHVHONDON\(&QBQE)&\@FNVP KDQGZHUNLQ@Q GHU
£ Y

,Q )LIXU VLQG GLH LP -DKBQGHDRE %H GHU /HEHG\P LW W H ¢
$EEDXVWHOOHQ GDUJHVWHOCBWKZQM}H—B(\}@DJPW U
o

ME§KUOLFK OLR W +DUWJHVIMHI®H D EUPYE
6WUDVVHQEDX HLQJHVHW]W rTDOV\A@F(‘S(Jj
%DKQVPKRWHNMHGH Q +DUWJHVWHLQHQ ZAY
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G
V XQG $QK\GULWYRUNR
PQ LQ GHU GFXZHL] KI
7ULDV LP .VWDQB KGHKU-XU
RHOXEIW R UZDoRAIMH %H[ X
KEPY9LHUZDOGVOWEQVWH UV

\E*S(%OIQQH?"QB H 9RIUQRPK HQ D
W

HLQ GXUFK 1XW]XQJVNRQALNWH URIQ Ky
EOHP IHVWJHVWHOOW P -DKU §W]BX GO, GRENY
]XU +DUWJHVWHLQVYHUVRUJIXQJ WQ GHQ, omwﬁ
NHRU XIJHQRPPHQ 'DULQ XQG LP S HU

+DUW VW HP ZEHUGLHF IGWHVHY 3UREOHP
JHZHQGHWH /,VXQJVAQGXQJVSUB]_HH\O\égﬁ
1%U §KQOLFKH 3UREOHPVWHOOXQJHQ 7| v

$XFK EHL 1DWXUVWHLQHQ JLEW H\G gL RWSURGXNWLRQV]

G
VLEK DQ YLHOHQ SRWHQILHO GHOUWEELX L HO QY YEWNE 8 BWCHD v MskvoriekH P
OLFKH 1XW]XQJVDQVSU¥%FKH % KRG WY ONCEYERA 12LvEkMIR HY XOG
(LQJULII LQ GDV /DQGVFKD|WGEN®GH&QV¥WHH§0HQ @NﬂL&NWHLOZHLVH $XVOL

SEEDX ZLUG LPPHU K§XAJHU JHESOLRKHQE YW DERUW LW WYUFEK DXV JHUNE®Q  +LH
OHKUNRVWHQ YHUEXQGHQ GDVV GLHVHU *LSV YRU DOOHP @XM BD XFK.

YRQ DXVOS§QGLVFKHQ 6WHLQNRKW®OWHNUDIW?Z
SURGX]JLHUHQ SUHLVJ%QVWLJAHHUVNIHEUEOC

$UFKSRORJLVFKH )XQGH XQG KLVWRYDPVEKYURLHIDY XYY HSEHWHUZHQGEDU VLQG
OHJHQ GLH %HGHXWXQJ XQG GLR@DQJH $EEDXJHVFKLFKWH Y
=LHJHOHLURKVWRIIHQ LQ GHU WFEBHHL]gVRZLH GLH 9LHOIDO
P JOLFKHQ 5RKVWRIITXHOOHQ WLHH=LHJHOHLLQGXVWULH LV
NHQQ]JHLFKQHW GXUFK HLQHQ VWHWLJBW HIQMNDID]QH QM WHREXDQDORJ ]X *LSV
WLRQVVWEWWHQ XQG HLQHQ ZDBRGH DEHIV SCHWERKDIKIM BB OXQIVUIQ | RDVWHUR Q 9H L
"HLFKHU ZLH DXFK YHUIHVWLIJWHU 7RQGXQGWOHBHKBODDRY ARQ (YD SKRRRMIHVWH I
EDXI,UGHUXQJ OLHIHUQ GLH $XWD@YVROWAH LALIDAD EHRV DMVY RGLLH U] ¥ RDWSOV 1
6FKZHL]HU =LHJHOLQGXVWULH UBPH KBKISQW SFX®LFHLWMREKHU HILQMF B DK WH QH
VFKH 3URGXNWH ZLH %DFNVWH L®QBIXX QUBQ'TKFKIQHIKQGI 3 H VEICHO VF K D | WD MPKHQ (QV
EUDQFKH KHUVWHOOW 'LH  PMHAL GHIG! UBIONSH U)LD Q JHGHKHLW LVW G HH\ZHI @ H G H X \
EHL QDKH]X GHQ JHVDPWHQ %HGBIUIGERU BRAZHLQ] t§K GBIUFFKHP L VEKHQQ, QG XV
3URGXNWLRQV]DKOHQ NRQ QW HQ 3Q RF KDVGH H XQ BIW WR DIDWGHED OLYHU VR BLQQH DOV
GXNWLRQVVWSEWWHQ OLHJHQ &R HLHE WX LW ZXLQFE WX H G B DALHHUV E K R.QD GUHBRKHL W D D
$EEDXVWHOOHQ GHU $XVJDQJVURKAHER 0 HP RQRG R@JWHEKKFKH® ZXUGKDW DV EL\
JHRORJLVFKHQ 9RUDXVVHW]XQHB X Qe JI$Q GH HDIEE R RWUVKIDEEB Q PLWWDHUQHLOH
3URGXNWLRQVVWEWWHQ JHQHUHW®WE QLRQ SR BIG\W BH \GIFEKKG H OMAM Q6 PBEQBQGBEJHW U |
GHV OLWWHOODQGHV XQG GHU 1RUGNZFHIZM LD O0\Q G LML]Q GHGXWIKQ LV DX URQLEH U H FK
DXVJHZRJHQH GH]HQWUDOH 9H'WUWWH @H®I JK NHHQQIDDLFFKQ HW KD Q G H® QHRIGHN X
"HJHQWUDOLVLHUXQJ EHUXKWXBXFK/GOGHP®D FKDIYXFHVI%UFKLQH O%FNHRWRVH 9H L
VHQSURGXNWH PLW EHVFKUSQNWHVY :BURK/FK, SIXQJ KDQGHOW
KDOE GLH 7UDQVSRUWNRVWHQ ]¥P (QGYHUEYDIWKHEDQIHRBWNRPPHQ WUBWHQ L
KDOWHQ ZHUGHQ P%VVHQ 'LH HQJH ®@HQ BHRKWKWH Q'BEUSLHGDYV QROIG FH\RW O L F |
OXQJVUDXP VRZLH YRQ _NRORJLMPBKH® X®|GD VOID QIGVEKDQWUHFIGHU 6EKABQL]HU 6L
,QWHUHVVHQ PLW 5RKVWRIIDEGDXVMWHSE QHQ F¥ KOLPN+BRRK KEHHLQ 9HUHLHLIWH 6FK
5RKVWRII ]X HUKHEOLFKHQ 1XW]XQJVNRQADMWHQ@QG LQ GHU *HJHQG 'YRQ %H|

BEJHEDXW ZHUGHQ 'LH
BN GHQ .ROMXQNWXUVE
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2.4.4 Ziegeleirohstoffe (Ton und Mergel)



*HVDPWSURGXNWLRQ YRQ ,QGXWWHKXKQXGQ G &MAHAKE B MOXIV HWWH EHUZ:FNVL

VDO] 6SHLVHVDO] 6DO] 1%U ®RIOH /BINGZHLUAMDE KKHD W KRKE 6HV VHQ

O8XIW VLFK MS8KUOLFK DKW -DKUHMXPVDWW

GHU 6FKZHL]HU 6DO]SURGX]HRWH® EHWUS§JIW m oL

NHD *HZRQQHQ ZLUG GDV 6DO] KHXWR.5R / Wbhagelhagei UIDKUHQ

5KHLQVDOLQHQ XQG %H[ IU%KHU DXFK LP 8QWHUWDJHEDX

%H[ ,Q GHU 6FKZHL] ZLUG QXmoaw B Bestrund Jigihay HE D x w

ZLUG LPSRUWLHUW =XP XUEDQHQ /DJHU PLQHUDOLVFKH
BWUDVVHQ ,QIUDVWUXNWXUDQ@QRHIQ >
UDOLVFKH ODWHULDOODJHU X\P YDD/XAWHR

2.4.7 Erze IH E]Z W BHXJWRRIRS] PLW HLQHP :l

OHWDOOLVFKH (UJH VLQG ZLFR\N;&(JHVE§Q\'/'\R5QH|¥|Z|'WONG@HU$ QIUDVWURNWXL
JLHUHQGH ,QGXVWULH EHL G HIQ® G WRIY [?‘@L F%I%!é'-] ZSFKVW GDV X
'RSI 9HUEUDXFK DXIZHLVW ,Q (1HFMH69kEF51L WW 3HURRGH.R Wn
(UJYRUNRPPHQ EHNDQQW GLHVHG/}HQ@Q |'A1‘%\§Z( w[ﬁ QG VLQG GLH F
6*7. HUIDVVW 'HU %HGDUI ZL WGGKKY¥WH" 'BW{NWWHQV WRITH 19U GIGHRHU
,PSRUWH XQWHUJHRUGQHW DXH\IO(QXUII—‘W WP/ I KFRWY '— MWHQ %DBXWRI

ol HL@%RUW ZLFKWLJIH (

lf;%%_VFKHQ S5RAUWRI
) HO DRAVWHHUR. D6IDHKU

GSUHQ 4XHOOHQ JHGHFNW *HZHUEOLE/W-WJR@EEEJD%(DEL
LQ GHU 6FKZHL] QLFKW PHKU eHwerbEHBFkdD YR B
NRPPHQ PHLVW DOV QLFKW DEEDXZ%BBY I XRESAYF xhw
$XVVHUGHP EHVWHKHQ 1xW]xQJVNBQAYN®WE £HERIFY)8 YI%00XQDXHULHI
DXV 8PZHOWVFKXW]JU%QGHQ ,Q GHOGHENUYBELH Ok IV ZRYRWH DOGXIRG
DEHU GXUFKDXV (U] DEJHEDXW LEVHUSHUIEDXIHVEKLEKWH G
SRKVWRIITJUXSSH UHLFKW LQ cafui]errz Y -2 mdﬁ@%ﬂﬁo"'v $QOLHI®Q LF
IXU%FN XQG ZLUG YRQ GHU 6FKML3}4HJ6‘E9F$<§EV o) ] P,JOLFR\GM P LH
KLVWRULVFKH %H U JE® X3RN X P KXQOWIL 6/ ©§x X ZLHGHU ]X DKUZH
KHXW]XWDJH JLEW HV QRFK ,Q\(thijw\YMV WPEYNY d XN Y #KUHQ WUDQN GF
NRPPHQ ZLH GLH JHVFKHLWHUWHQ /fH-| 2&9)(’(5‘94 L#Lud?ﬁd-\Q\B HLQ VRILED OGIW
GLVFKHQ %HUJEDXAUPD XP HLQHL®RJ Igt;:[ 'Eé‘?et)@ WW%J‘ QP OLFKWWRO UHQ
P

N
i)
CD

GHU *HPHLQGH OHGHO LP *UDXE%®GH D OLHVVHQ GV IRIKU
JHLJW KDEHQ 'XUFK WHFKQRORIHXH WRHR x GlgH O LV WHIBXDE, 3
$EEDXYHUIDKUHQ N, QQWHQ NOHL‘Q\HBIP?OIQIlT'X]VgH" G D P LWHP9%DOXL F

BHHS
ULVFK LQWHUHVVDQWH RGHU DOFRIW &L Echﬁ YSHKRRCBED

(UIYRUNRPPHQ LQ GHU =XNXQIW [ms%%'é%‘% <g;?/43’|¥i"cbcé @JHT(DHV % HR WSIL H C

P JOLFKHUZHLVH JHQXW]W ZHUGHQ H OW YRQDWQC
WHQ ]X KRFK LVW O§VVW VIFRKLG DEHWW K

KHUVWHOOHQ XQG GDV ODWHULWDJA PX
. ) RGHU PLW EHWUSFKWOLFKHP .RHWHQD
2.5 Mineralische Sekundarrohstoffe GHQ
'"HU MS§KUOLFKH /DJHUDEAXVV DXV GH
OLQHUDOLVFKH 5RKVWRIIH ELOGHQS5G/IANEDXRPGWBUHDI®: D X&/DMRFKU XQGV7LH

2
T@ﬁ

Z%DXZHUN 6FKZHL], ,Q *HES§XGH® KQ &H QRWI\QX QI NRRUHEDIMQ WV SULFKW HWZ
AQGHW PDQ JURVVH OHQJHQ PLQHWUD /WK EH GR Y MWIRI UH GDHWU z % D X Z HUHN B/FHKC:
W H J BteiheHund Erden )LJ DOV =XVFKODJGHVRIXAM SBOMMG GDV KHLVVW 5HA\R OW QF

XQG .LHV LQ )XQGDPHQWHQ XQGX®BK WROIKOINPBEQWHMHD XRWIRHIBE LQV z %IDX2H U N
Industrieminerale ZLH *LSV LQ )RUP YRQ *LSVSEGDWMEEHQ@ XDEK 1%U GLH JD ®]HNG6ROZKH
3XW]JHQ 1% U :DQGY Naisteie G XQGHEH Q@M BIBOWH DXV GHP +RFKEDX LQNKXV6WU
ZHLW YHUEUHLWHWH %DXPDWHDWXOEWDXDYQKNEBWRQGBGHUH DO\ PL HAKH ERXXO |
ZHUNVWHLQH LQ KLVWRULVFKHRQ *HBEEXEIDQ ®BHIQJI B CBH B ADXVQNGH OLR W 6WD!
VDGHQ XQG 5DQGVWHLQH 6WUDN®HQ ,PHUHEHI@ DXW ] RKIFHWBXYKXE XQG $XVE!
PLW .LHV XQG 6DQG JHEDXW XQG&WSDWSELWXPYRQWHEMHLY KU 9HUZHOMMFEEHU
GHU $VSKDOWVFKLFKW HQWKS&MHN*HEBRFNE D X VMRV IHHU \EFHKUMBG. 6 D/ ZHD V M HQH W
VWHLQVN,UQXQJHQ $XFK I%U (LWMWHHEDXIEWXFKH Q QW THVQIWAHKIR =H L VW W UARRV/GHH X
EUDXFKW HV KRFKZHUWLJH JHEKRFEH'QH +DHANVBAGYYHIXRWHEAOEHWUDIHQ KH:
VRQGHUH 4XDOLWSWVHLIJHQVFKDIWHQ@DWHERBEY¥YH Q@ FRG4XNWIHNQN HL QH Q (HD>QMWHLLK
(LQH ODQJIULVWLIH 5RKVWRIIYHUDRKUJIXQY GHWRBEREEBEUXHKPDWHULBDW G
IRUGHUW QLFKW QXU HLQJHKHQGHQ.HORWRILWWV¥ K H®H% DX QYESYHUPHXKHUW D
5RKVWRIADJHUV =XVDPPHQVHWI]¥%BN BMRIH®IEAXWRQWEHW ZHQGHW ZLUG
JHZLQQEDUNHLW VRQGHUQ PXYNZGEOQH UHP GHV¥LHUEQUHWW S ¥RPLW HLQH KRKH
QXQJVSRWHQ]LDOH PLWHLQEH]LIQRHQVKQG @WIAKWHYRPVWYHLUBEKRFKZHIUHWQAHY J



In Tonnen
3'000'000

2'500'000
2'000°000
1'500'000

1'000'000

Emeuerung (2,9 Mic.)
= Neubau (0.4 Mio.)

0 — e . . ® Abbruch (4,1 Mio.)

Strassen-  Ausbau- on Misch- Brennbares Holz Metalle Mineral. \ermischte
aufbruch  asphalt abbruch KA Fraktion Materialien

500'000

]

)LJ %DXDEISOOH +RFKEDX QDK EDXOLFKHQ 3URJHVVHQ

EHJUHQ]W YHUI¥%JEDU VLQG VPQ@GEH2G.3D XreonietdLO GLH XUE

/DJHU UDVFK DQZDFKVHQ XQG LP\AFHU PHKU SRWHQ]LHOO UH
OLHUEDUHV ODWHULDO ]XU 9HU LBEDX® J %’&F#KV\HS‘BQ HH PP BHQ JUXQGVEW]OLFK

0LQLQJ ZLUG LPPHU ZLFKWLJHU 5%FNJHZLQQXQJ YRQ PLQHUDOLVEKHQ 5RK

8P EHVWHKHQGH 5HF\FOLQJPHWKRGQ-HS?EQQWH§J'? ¥ bAZ VG HOVZHIVH SEID
XQG DQJXZHQGHQ P%VVHQ GLHES[R(&HWVFﬁ'f\@FU\)@@d]VK B PHKVIQGH . RSIHUEBDAHU LQ
/DJHUQ EHVVHU HUIDVVW XQG RQDAKERKVWRABO® 'Fﬁ% ReépQv|{HK, UHQ XQWHU DQ
ZHUGHQ 'LHV Z%UGH HLQH JHL@DEFXFBX JH VP ERYFEHQH X GHQWHQVD\FKD IW
VFKEW]XQJ GHU 6HNXQGSUURKVYWRIIN KYBHRELHRHQHRKVWRIADIHUQ XQUH HQWK
'LHV HUIRUGHUW HLQH HQJH =XxubirP PERDUEHPWWREC KXW yHU 7THFK@RRORJILHI
'LVVHQVFKDIW XQG 9HUZDOWXQULFHK W?QWH—FW@VQF’I’(‘\@(PQ HWPDKLHUED
XPIDVVHQGHU V\VWHPDWLVFKHU ke HZWMbBMWKHRICCYILR RUED Gy SR KZHRRMBBRFK G
VWRIADJHU ] % ]HLWOLFK H 2HQ Q% DEPIAHA W HBHYL KM GHQHQ *"HVDPWYROXPH
5RKVWRIIH ODWHULDOTXDOLWSWBQ XQG VHOHNWLYH 5%FNJHZ

QXQJ .
2.6 Fazit Grundlagendaten

2.5.2 Aushub- und Ausbruchmaterial
'LH 6FKZHL] KDW HLQHQ KRKHQ %HGDUI I

*HPEVV 6FKEW]XQJHQ GHV %$)8 VW HRE&WWRD M RXXRBEY XKQIG:JW %EHU6BHGHXWH
$XVEUXFKPDWHULDO PLW FDVWH® 0 DNMMRD G\S BHRKVWRIISRWHQ]LDOH S&RPRKMGDUI >
ULDOVWURP LQ GHU 6FKZHL] GDGHVHOL F4E HURQHWIBRIGH AHY OD X | Z L UW\HRIOON W X Q
DQIDOOHQGHQ $XVKXE XQG $XVEUXEKRQWNYIBONFKWWWHQYHWZLAROXQJ DXI
VFKPXW]W XQG NDQQ ZHQQ YRQH®HQN DYWHU LEDHGIRUH GIWFKDOMU JXWHQ 'DWHQC
KHU P,JOLFK LQ 7HLOHQ RGHUQDOX *DPKHQ GRUNRRFHYWRG DQWKURSRJIHQHQ -
JHI%KUW ZHUGHQ VHL GLHV ]XIUDYH UZHU WX@H QD OD/WHD X BDWRWU PHQWHLBXH 'DW
%DXVWHOOHQ ]XU %DXVWRIIK HKUMAHQDW QR QRIBAHIU ] XEH:Q H GHHWADH U R FHK@I UK HL P LW
OXQJ YRQ ODWHULDOHQWQDK FRQWHBXOWHQ EJHKD ILHW XREFHDXI1Z§QGLJI X JHQHULF
EHQ XQG 1%U EHZLOOLJWH 7THUUDLQYHUBEW 6@ IDXNINB®Q %DXDEISOOHQ DXV GHP z

'DPLW N,QQHQ QDW%UOLFKH 5HGVREHRHXZLH .UKQ&EQG 6DHY EHQ WLIDMHQ 5RK
HLQJHVSDUW XQG GDV LQ GHU BEKDIGIH 1PRAKVM ZHQWIHEHQGH $X1EHUMEWXQJ Y
'"HSRQLHYROXPHQ JHVFKRQW ZHWQGHQ $XDAKK B LWV BB RKRKIPFDWHULDOLHDIXQ6 HN X Q
Q%JHQGHP $XVPDVV VWDWWAQGHWRQ KHIM) M &8 LAH/H OWXILE KIQY BAHLWUBKR QXHWU % Q|
GHUH LQ GHU :LUWVFKDIWO LF® NMILMHHAH RY BHLOIOW ZHW R H NKIDHELW O § X IHS RKRZLH ] X L
BULPSUNLHVSUHLVH ]XU )ROJHHG BXV \GMRI DEHGEXMKXEQ R GHYV $EIDOODXINRPPHQ
EUXFKPDWHULDO JHZLQQEDUH .LHV DXDWKQGDGAYUVIH BHWHHLQ]HOQKQ 5RKVW
WXQJVNRVWHQ RIW QLFKW NRQNXWUME JYSKIHL @ MDD WK @X | \VeWOEIH . XQW RE QB H G R |
$XVKXEPDWHULDO LQ 'HSRQLHQ DI HODWHHPD WIL\URK EPZN % QUWP R QL VIGIRNHE U D V"
9HUVFKLHEXQJHQ LQ GHQ 0D UNWBSRUHKQKBONR QNUMAMMH GLHON RAH DEHQHIBAB $EED X
QLHUWHQ 9ROXPHQ ZLHGHU QXW]EDU ®DFKHQRIIA%VVH EHVWHKHQ QXU YHUHLQ]!



yLJ $QWHLOH GHU ODWHULD @RHQUEBFIKOLEOHU .(HIWULRKWY HUBGHEORQUMDIGIO®BYN B.ORMH N

)LJ %DXPDWHULDO +RFKEBX QDFK $OWHUVJUXSSHQ

Hin Tonnen
{Total = 14793 Mio. t)

Min Kubikmeter
(Total = 884 Mio. m3)

)LJ %DXPDWHULDOLKMQ LP *HEE§XGHSDUN



'DV 8PIHOG GHU *HZLQQXQJ PLQHUDOLVFKH

' L Werfligbarkeit mineralischer Rohstofi€ § Q JW QL F KW' IQHWidsenschat EHIDVVW VLFK VRZRKO PLW G
YRQ GHU *HRORJLH VRQGHUQ BXAKiYBQVHDRAK SGHMOGBKE ZGEUURKYVVHRIOHQ DQ Y
3DUDPHWHU DE GLH GDV 8PIHORIGHU(THZLQQ@X QY663 H\NORBY XV Z (LQ /THKUVWXKC
VWRIIH EHVWLPPHQ 'LHVHV 8PIKOBKZQHGDIXPV %KH 6RKHVAWRIIH H[LVWIHMKWQE GH
WHFKQRORJLVFKH ,QQRYDWLRQH Q@H6WDQ G KGHPD THK QDN LRBEQDOHQ 9IMUIRMRUJIXQJ
VHOOVFKDIWOLFKH +DOWXQJ EHEWRWWNIIH@ G B BEHNX)RBYEKXQIINDXP DEJHGHFNW L
XQG 1DFKIUDJHHQWZLFNOXQJHQ EHVW LIPHP WQ \DEHUGRMNSPAtBHXKBHQ | X HLQHU KRK
BEHUODJHUQGH 1XW]XQJV XQG ®FRKXINDPKIUDU # FKHFK HRL QIQUKD O LV FKH®RFRKVWRI|
WHQG KRKH 5RKVWRIIEHGDUI GHHYEOG RZNML |GHOV5RROVWRGBALFKHUXQJVSQREOHPDW
NHUXQJV XQG :LUWVFKDIWVZDFKQWXWWHK X \GARDNVKREHQHN® NRQIURGWKHUW HC
VWDQGDUGY VWHKHQ LQ .RQNXWBKHQ N MR IBRKRQYXQ ¥EBDWROO0OLEO QLRIGISE DO H C
5HVVRXUFHQ >IIHQWOLFKH ,QWHUH/ V. R Q AZLLNMWBHPQ HIOQV =RGBIRPHQKDQJ PLW $EED)
VFKDIWVVFKXW] DEHU DXFK EZHLWW\H3W A JRINKEY W DROVMIFPKOUWIONL ER@HQ RGHU EHWURIIHQ
,QWHUHVVHQ ZLH GLH (UKDOWXIKQHQGHU P/ BE &ZHischdFisunmied\HEEFWLHUHQ FD % L
XQG GLH 6LHGOXQJVHQWZLFNCOHK® KV REHH BHUE HOQGH, QWW UKMNMKI ]XU 3ULPSU X
EHQ HUKHEOLFKHY .RQALNWSRWIQ]LDWRIHHIQLBDKXQPIGHQGHXHUDUEHLWXQJ (L

QXQJ PLQHUDOLVFKHU 5RKVWRIIH ZLFKWLIJVWHQ 9HUES8QGH XQG 9HBPHLQLJXQ
5RKVWRIIVHNWRU LQ GHU 6FKZHL] EHAQGI—

DUEHLWHWHQ FD 3HU VIRQH@QW HQ 9R (

3.1 Akteurgruppen in der Schweiz LP %HUHLFK %YHUJEDX XQG *HZLQ@H®J YRQ
V 7DE *UXQGVEW]OLFK DUBHLXWHX GLH

'"LH $NWHXUJUXSSHQ VRZLH GLH ZI6AKWHUKQHE QY B \WH@HHDICPLVFKHW HBRKW WRI |
8PIHOG GHU PLQHUDOLVFKHQ 5R®G W RE HU LEF GHHL p KKHDEMLHVLQ DNWLY NEHHZLUW V F|
JLIXU VRZLH LP $QKDQJ GDUJHVWHOOMNH 1HW]ZHUNH KDEHQ WHLOZHLQH IRUPF

'L eemeindenHUWHLOHQ YRU DOOHP % DY@ ZD DL IX@IHNQ/RIKQIRUPHOAQRKQB LP ,Q
VW%W]W DXI GLH 1XW]XQJVSO8§QH XQXHG DV WEBRGHIRHPHQW ELHUW VHLQ
GLH (EHUEDXXQJVRUGQXQJ XQWDW® % H B Xffolischér Ebene/X QB GHWH QLFKWHQHUJHWL\
WRQDOHQ XQG HLGJHQ,VVLVFKHP 9RUDDEMBKHQ BRW S WRIH 18Q GHQVERRDHOLH UY R L
ZHOWDXADJHQ *HVHW]H (EHQH UHOHYDQW ZHQQ HV XP GLH )HVW(

"LHantone YHU 1% JHQ %EHU GLH +RKHLWWIEHG®RGWHDXWHKQ®IRGHU LP 5DRPHQ YRQ
GHV 8QWHUJUXQGHV YLD GLH 2hHUXQEGHMS RO IL DIXFRKSH@QWMIQWVFKHLGHQ
JHVHW]H 'LH QLFKWHQHUJHWLWRKHQ P' "rriiman ey E Py
VLQG MHGRFK RIW DXV GLHVHQ @XXQB V¥
ZLUG VWDWWGHVVHQ QXU LQGIW HNMVG Y I
%DXUHFKW VRZLH %EHU GDV *H®WSVVHUV

$X1 6WBGHMtH WDQJIJLHUHQ PLQHUDOLVFKE
VFKLHGHQH 'HSDUWHPHQWH XQG M6XQG
GLH ,QIUDVWUXNWXUSPWHU $6750W%$9
UHFKWOLFKH $VSHNWH 6HNXQG§DER®V
1%U GLH 5DXPSODQXQJ GDV 6(&2 +DQ
ZLUWVFKDIWVIUDJHQ VRZLH GLSR /DQ
*UXQGODJHQGDWHQ GDV %)6 RQRHUL
P\ ZLGH PDWHULDO ARZ DFFRXQWV (: 0
,PSRUW ([SRUWGDWHQ OLW GHWXIH Q
QHQ $UEHLWVJUXSSH 8QWHUJUXIQGQGH\V
YRQ 89(. XQG VZLVVWRSR VRZLH GHP .F
GHV %XQGHV I1%U *HRORJLH .%*BRO Yt
]ZHL *UHPLHQ GLH VLFK %EHUJER3HIQH'

NRRUGLQLHUWHQ 1XW]XQJ GHV 8(QM‘”’|)UJ]UXQ@%M\A’)—]&UI%KIQ@MMM&VG‘HWRHL}QI-HQDG)I-HUFK
EHIDVVHQ 6FKZHL]




7 D E Arbeitsstatten und Beschaftigte nach Wirtschaftsiing gemass STATENT.
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I"#$%"8&'+B.,,),'1), 61CA+(3(8+.%),’
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K"%39 MYANQM MYNMS MY%NNN MM%MUO MM%PNS MM¢
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I":#83) RYOTV RY%TNQ RYQVS RV%UNM UOY%NVP UO%T]I

K.+&83) O%OVO O%ORN OY%OQP MT%PPU MT%MRO MT%(
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K"%391 SRURUS SU%SVO SU%QSQ POO%QUN POQYPSR POVYK

K"%3914:#B+.?

K"%39 SVoUSQ TN%TOT TN%QSQ PYUPUYRSP PYUTU%UMU PY%VNC

3.2 Okonomische Aspekte der Rohstoffe WXU 673$F(1BHYV %)6 LQ GHU 6FKZHL] P
JHLWSTXLYDOHQWHQ %HVFKS§IWLJIGQU Y

'LH 6FKZHL]HU %LQQHQZLUWVFKDIWHYRPWESYFEEIWELHRIgRLQ ZLFKWLJIH
VWRITH )LJ  LVW =XOLHIHWBIQFHIH@RH B LFHO o QWHLO GHU BBWEIQU W
EDX 7UDQVSRUW +DQGHO 3UR®@XNWL R UG GRS (EHQADWHU LD OEH VY
VLQG DOOH GXUFK GLH 5RKVWRLM @S & W 8 RIGRFRTIAK ¢ i FKWLIHUKRVIQIEQ |
DQGHU YHUNQ%SIW 'LH zZLFKWLQV¥KH 8 =Y DWW ekBwWRA ZHPHH 1 % JEDUNRLRITEH L
VDPPHQKDQJ PLW ODVVHQURKVWRIIH LI
Cleantech-Branche:'LH (QWZLFNOXQJ XQG 3
HY V. R U OHWKRGHQ X
E%L@ i %H %’% WHQGH D UNBIW\

HFK % UW QEFLKH

N
\}.
Fﬁ?ﬁ 13 LQH OHALWQWXQ.
N X QG §QUHRXK V \
'EQ HQ0 HQLW)%'(;HV KHLRYVFK
Qé(@%{gé" NGHFNHQ N DRQD O}t U
Gifoyiia &

Abbau mineralischer Rohstoffe und deren Weiter\miar
tung: 'LH LQOSQGLVFKH *HZLQQXQJ XQ
YRQ PLQHUDOLVFKHQ 5RKVWRIIHDRK®L
$UEHLWVVWHOOHQ XQG 8PVDW] LW
VFKDIW LP 9HUJOHLFK ]X DQGHGHQQA
NHLQH DOO]X JURVVH %HGHXWX®WU H
6HNWRU UXQG $SUEHLWVVWKSNWH
IROOJHLWSETXLYDOHQWH V 1REVZH
GHU *HZLQQXQJ XQG :HLWHU YHWRWKEH
VWRIIH EHWUXJ YEWHU'LI LKH HRID
GXVWULH EHOLHIHUW YRU D OX@I\\W H3H
U¥%»FNVLFKWLIJXQJ GHU UHJLRQDDWRQ
5RKVWRIIYRUNRPPHQ UHJLRQDOHWo

FKDJW.YSDUWQHWLBXF

% %H(QWZLFQOXQJ

gg RWHQILDOH HU.

SUHLVODJH 5DXPSODQXQJ XQGINDQWROQ JXYHUOSVVLJH
6LH ZHLVW MH QDFK 5RKVWRII\G\$

;ﬁ%v
%

Q% JHQGXQGOH G
JHQLQYHVWLWLRQVNRVWHQ VRZLGHQL w

x* )
E(? R%%%u G GHH LBH U
0,

KHLW DXI ZDV VLFK ] % DQKRQ@ G I& v% . JV|U§|fLH§\:/jHXL\\I/Vv)

OLFK JHLJW KRKH ,QYHVWLWLRW@Q\% Q 19\(/%/ HXQ
GLH 5RKVWRIIH LSIXQJIVNH ,QQHQ DXIJUXQG
QLFKW JHPDFKW ZHUGHQ OLQHUDOLVF
Bausektor: (LQ JURVVHU 7HLO GHU JHZBRQHQHDR PIHQMUHGHU %D X P DW M LEHO L H

VFKHQ 5RKVWRIIH ZLUG LP 6FKZWI[IWH B H®Q WX \PHHNWRQY HAHAIIHR/HH ZLHGHK XD R OV
'HU %DXVHNWRU LVW JHP8VV 6W VW K Y& IUNV & A K DI QYWAHLLHYHHKIRH QVH % D XZEDW V F

GHUH GLIORS |%
XQIJVLQGBARFRWL




yLJ $EKSEQJLINHLWHQ LQ GHRIVEKZWNV]FHKULMEKHQ 5RKVW

VRZLH VRQVWLJIJHV %DXJHZHUBRKHAKEZ]LPE WV KIDOWHNH *HIHHNWD QG GHWHNRQNUH!
LP -DKUH HLQHQ %UXWWRSUBRG X NDAKURHY XHQUWGWL R&HU BHIJHO LP 8RFHKOMWYHU
JUDQWNHQ DXI]X]JHLJHQ 'LH *HZLQQXQJ YRQEHMHV XQG
'LH 1%U GLH 6FKZHL] YHUI¥%JEQDB G @HEKKBIQPLOWKHQDSRIKRFWRIITHQ PHQJHQ X
6WDQGDUGY RULHQWLHUHQGHQ MW®PHYHQWILV FK MW@ QDSNDHCH I0Q. HHIHQ X @G1XMU XUV D!
HUVWH jEHUVLFKW %EHU GLH GFFQZHQN-QB\EPRFKQ’MMSHJRQ)XBGMIQ PLW GHU 5RKVW
'LH 'DWHQ EDVLHUHQ MHGRFK PEKQKHXQOHFRXHDQX8RPRHFEWHHRKODVWXQJIJHQ /DQGVF
JHQ XQG ELOGHQ GLH HIITHNWLYBGCOWU XQ WNUIB HIWD 6 AHKEZHHQ VB XPH D QXKQUZHLWLJ
WULH QDFK GHQ HLQ]JHOQHQ 7\SH{ @ IR LQH/UFK&MV]FKHHW B8 K WWRIIEKUGHWHLW $UWHQ
ZHLVH QXU XQJHQ%JHQG DE VLRQHQ :DVVHU XQG (QHUJLHYHUEUDXFK
QRFK GLH $XVZLUNXQJHQ YRQ 7UDQVSRUW

$XV GLHVHQ %HHLQWUSFKWLIXQDHE® HUJLE

3.3 Umweltaspekte GHU JHVHW]JOLFKHQ *UXQGODJHWRZLHH (UVD)
$UW $EV ELV XQG WHUD*+* :$K W X

Mineralische Rohstoffe sind endliche Ressourcei UHQG GHU 1XW]XQJVGDXHU N, QQE8Q $EEDX
VROOWHQ XPZHOWVFKRQHQG JHIR® @GHY HHEAM]LL HIOWW JHXQBEM W QG 7TRQDXKEEDX DX|
] % GXUFK S5HF\FOLQJ JUXQGQEWIBVYFXCGHMFEREIAKHZMPU&EHY 3LRQLHUDUWVOHQ GLH!
IRUGHUW DXFK GDV DXI| ,QLWLPRLWH JGHEZU VK@ S(IMMWIPKWHAHURY E]Z HLQBH®XIZHUYV
VLRQ LP -DKU JHIU%QGHWH 3QQHO QRO RGD O XBIEVRYXHBOH %HL HLQHARIDOOI§C
,53 DOV 7HLO GHV 8PZHOWSURIJWDRPRMGHQ YHUIOL@OWRIH /HEHQVUSKHG XQG |,
QHQ 8FY3LQ ZHOFKHP GLH 6FKZHL] GHPLQW WHIUIFRJIGAR/FFKDIIHQ XQG GHIPAQW HLQ ¢
PLWWHH DQJHK, UW 6WHLJW G HUWEH&DPHU PQ RIBEREUNYREMWPBHOHL YV WHKWLZHUGHCQ
GDV $EEDXYROXPHQ LQ .LHVJUXEHQ JXQE H®/ HIOWEKIVOFWHQ DEHFK 9RUJBOHEWBIQ GLH
VWHKW LQ JHZLVVHQ 5HJLRQHQLBKHVWMHORX QLG BWY MRMEBNHWWHKHQ GHM®G/DQGVF
BULPSUURKVWRIIH DEJHEDXW XQNWXHIQRWWILIHDMWMXQHRGKBD /DQGVFEBYWQXU )RC
JHEUDFKW ZHUGHQ XP GDPLW 'HORQIGHMROXPHEO® PHVWKIDRIQVDEEDX ZHUGHQ DEH

GVFKDIWOLFKHQ 6WUXNWXUMHAQG Gl

GewinnungsaktivititenZLH DNWLYH 6WHLQEU %‘E% 6) PLI-|_|VUX HJHQG YHUSQGHUW
JUXEHQ VWHOOHQ JHLWOLFK EIG)MU\H\ %% LRQDO@ED OAHG HXW

WHPH GDU 6LH N,QQHQ LUUHMQW\U@EF@%IW v % :

JXQJHQ QDFK VLFK JLHKHQ HlLfQVEKIlD—K\)\A?gbL?Iﬁg%MRﬁOFE(s' FHGHXWXQJ LVW
GHU 'DXHU GHV JHLWOLFK EHJUHRQYW® @ LUEt@niddibriei ' I:HHJJGHEH-HIQ %UDQFKHQ z%HUJED X
DEHU DXFK 9HUEHVVHUXQJHQ JHIWORZEHUQ&BU YRQPOMHUER® XQG (UGBE, z+HU
WLRQ P,JOLFK ZDV |DKOUHLPKHA5RMMRQ W LACLIHWZ2ZOQIMQ@ JHUDPLN 9HUDWBEHLWXQ.
SH HLQGU%FNOLFK JHLJHQ 'LHHWBHWWOKQ, GV 3%DRDNYHUEH %DXQKWUHQ ]}
%HHLQWUSFKWLIXQJ VRZLH GLHWAHKWVW H¥O XUQXIQICGK UH G H U D7AZHHL E K D YAKZIMLH P L V V L



JHU :LUWVFKDIW 5 H UDHQ MWHFRHIQMOKLHFIKY W 8 OXGVOH UMAK LHG OLFKHQ (U O D \LWHBQV V* |
HLQ DXVJHVSURFKHQ NOLPD XQ&HGHUQIHSE HDHWD @WHUG 3UR]%9  IBEHULFHKK
3UR -DKU ZHUGHQ GDEHL LQ GHVH6FRZBHRHOP ®HG EH®IVFK. W HQH $XIJDHEWEQ G|

OLR WIGBLIHVHWMEHLQKDOWHW G(EWY EHQ PQ WAKVY HUI%OOW ZHUGHQ N, QQt

QHQ DXV GHP .DON GLUK NWRZILH GIMW 8% ]WH &2 }
GDV EHLP +HL]JHQ GHU %UHQQ, #@ Hp BF R WY A UAR GNPW RO LFK 19U GLH 5

JOHLFK 'HU -DKUHVDXVVWRVY GRI IFQYHIHP-REHY J)UDIHQ JXVWS GBI $UND
6FKZHL] 1%U GDV -DKU E H VB WOIWLI/REL VoHUPR VRZLH $UW XQG SUW
GHV %$)8 OLR W *URVVH )RUVEMX%EVE’HX/WBME?%?#Q PSHWHQIHQ YHWU 1%,
OHQ LQ 5LFKWXQJ 5HGXNWLRQ GWHV (bRHYPRPENERDHROIREEWEHHQ L RWoJHIWH L
&2 $XVVWRVVHV YV RBEALTH BHW LL2H U X Q J X%VWZLH%FH\{J %9 HLWHUH YRR SHEO X

YHUZHUWXQJ OHWKDQLVLHUXQULVEGH ZUER WM HARAPGHEHWURITR QR QAHU
QQRYDWLRQVOHLVWXQJ ZDU LQ GLH%/HAJFE)&(%QBEHILP Dk'ﬁg]FKltg(\&FF&HQ BXQG XQ

GLH (QWZLFNOXQJ YRQ /RZ &DUERQ &R dFuHWT ) W] SUWLFK®Q
$XFK GLH 7UHLEKDXVJDVLQWHQVL &AY GMDBERS BRURKY %E R B QH
GSUHQ :LUWVFKDIWVVHNWRUV Loxek ) BFREWHR Y x VA 8¥iéPp P WHUHLFK GHLU

GLH ,QGXVWULH GHU PLQHUDHAHWGEWHG BRKVWRITH | %
GXVWULH OHWDOOUHF\FOLQKHIGXVWUpiélKah®ke QW QB R\ GVIEHVRQGHUH 1% U GLH
XQG XP UXQG DEJHQRPPHQ GixH) s W B PILIHIID GBIV FKHQ 5RKWHWWRWHQ

JHLQVWDXEHPLVVLRQHQ 30 F¥IVRIDU XBBXKQREKUH *UXQGODJH LQ GHQXNIQWF
JHIJHEHQHQIDOOV LQ *MVHW]H

Externalisierte Umweltbelastungen%o HL GHQ ,PS % Q
YRQ PLQHUDOLVFKHQ 5RKVWRIGHA PQ W . %( & I\F[)%tléjﬁ HJD,OJ(?VS%*FE%HR&
*HZLQQXQJ XQG 7UDQVSRUW YHUEXQ %ﬁg\% - R
JHQ KDXSWVEFKOLFK LP $XVODQ@®OW ' - A= éﬂ Eigf %9 =XGHP GHQG
ZLUG GXUFK VLH QLFKW GLUHNWWJ L] J' \}‘v H V_JH{VLI-FW&H ]
LQVEHVRQGHUH GLH .OLPDSUREQHPD |% w:g LE\FR ié‘xs%%%/ SEV %9
VLQG LVW GLH 6FKZHL] MHGRFKRGX VARSY'S I-|<Q :
VHTXHQ]JHQ EHWURIIHQ XQG WUSHW ]X®HRsdheihberd B.@AY qHKIPHQ DOV ,ITHQWC
XUVDFKHUYHUDQWZRUWOLFKNHRKHG® Uy SHERLAK DR & LgXH YPEHQ YR @ ORND O
SRKVWRIITHQ LQ 5RKVWARXIEGHKLIWDOHQWRIXDXQJ YRQ $SEEDXEHZLOOLIX @EMQ X

OLR W JHVFK8W]W ZDV HLOHRZHEMYHRYIGFRRWHQIBHWRQV XQG %XQGHVUL

HQWWSULFKW

'LH LQO8QGLVFKH *HZLQQXQJVR@GXVWULH WU8JW KHXWH VFK

GHQ ]XQHKPHQGHQ 8PZHOWUHJXOLHB%®JEQeN®REEWt SPZHOW

VEKXW]EHVWUHEXQJHQ 5HFKQXQM GIVH KRKH@VSPZHOWVWDQGD

WUDJHQ GD]X EHL XQG VWHO OPRQGIUHD, K HLP { Y HKAW Fég\YWUSI_QﬁWHUJUXQ%V L\
OLVFKHU 5RKVWRIIH YRU zLUWVRIeDIM S PERE G Wy pBW TRy ¥ H VW I RICHID WHD
JHQ¥%EHU DXVOSQGLVFKHQ 3URGX]HQWHEEH VRZHLW HUVIWUHFERW ~ZLHLEHIX VU X

%HL HLQHU %HU%FNVLFKWLJXQIQGHLF ﬂﬂJ\Y\NHQN\WMHEPW& LQ , QRMH UH

YRQ LPSRUWLHUWHQ PLQHUDORK RKHYERKA F R ¥ Wk QW GHUOBQWH!
JUDJH GHV 9HUJOHLFKV PLW G HIG (PH VYV IR SHY \'f/iQ RWH XQG IIHQWOLF

ZRQQHQHQ PLQHUDOLVFKHQ 5Rko/mm|ﬂﬁQ§§v FROERHIYNREE X QJIVIKRKHIW EH
P%VVWH LQVEHVRQGHUH DXFK GHLOHRLW ,\ﬁ»}%%@ﬂ E%(l'% GHQ QDW%UOLF
7UDQVSRUWHPLVVLRQHQ EHU % mROFAHIT FHE Ve £ § ki il v RRE R G HO ERIWOH
9HUJOHLFKH 1%U GLH 6FKZHL] QLFKW H—M%QWGHQVFK WIH GHP ,ITHKGWGLFk

XQG JUXQGHLIJHQH 5RKVWRIIH BHARMSLH
HLJHQWXP LQEHJULIIHQH REHUASRKHQC
NRPPHQ XQWHUWHLOW 'LH 1XWFX®U E
5RKVWRIIH LVW KLVWRULVFK EBGURQW
GXUFK GLH NDQWRQDOHQ 5HJBOWHFKW
$EV %9 JHUHJHOW GLH GHOQ 9HWDWRQ

'LH 6FKZHL] DOV |I,GHUDOLVWNMBIQHUXEXOcXQGW D BWRQAXR JHYUHFKW HBRHU [
JHLFKQHW GXUFK GLH $XI1JDEHQWUWHQBRDKW 2L QWY WK IO-EQ GHQ * % WRHU YRGS L
WRQHQ XQG *HPHLQGHQ 5HJHOXQJHG! AGEHR W EHY MYHbbE G RKVWRREA XQV
7KHPD (LJHQWXP 5DXPSODQXQJ 6FKKMWILRIQW (X% %HZLOOLIXQIVFAMFKW

RUGQXQJHQ VLQG EH]%JOLFK GRUIH%U

'"LH 5RKVWRIIS§TXLYDOHQWH XP DD/ 19 Q VEH bl LDIOABRW H Q 6@ *HVHW]H KHWHURJHQD QQ N

GLH 1%U GLH +HUVWHOOXQJ XQGX®HQ' THQDOW N * Y o
WXQJHQ ELV ]XP *UHQ]%EHUWUL\MWHYEHRJW{\@WE'HTJ‘%[H%WHD W NHLQ %HUJEDX RGHL
§TXLYDOHQWH DXV HLQHU ORGH® YLHUKION KHQMBUJHKHQ VLQ

JU,VVHUHQ 8QVLFKHUKHLW EB%VWAHW DOV GLH GLUHNWHQ )

C

3.4 Rechtlicher Kontext

3.4.1 Zustandigkeiten



3.4.3 Raumplanungsrecht Im erstgenannten FaND QQ QXU TXDQWLWDWLY R

) ) LY EHVFKUHLEHQG YRQ HLQHU HAHVWLPP
HPS§VV SUWLNHO  SEVDW] 53 HU*@(L\J/\FIWWUQLP/"W RRVHV JHVSBIR PHMQVZH L

WRQH XQG *HPHLQGHQ GLH 1%U INGHUH é’@%ﬁZHMNYQBHQ%W%WXQJ 'LBIO% H G H X W
WHQ Q,WLJHQ 30DQRXQJHQ XQG VIWEPFHRHLEYKHVRRHHIALBHIL H elrkizb 4 xpU I LE!
‘LH SHFKWVSUHFKXQJ EHVDJW GmwéEﬁ/%Rﬁ/YR\PHﬁLDdﬁ-HLQ Pt (?__SNLWDWH\PH%I-BHUI%JE
VHQ USXPOLFKHQ $XVZLUNXQIHG QR G NRB@WRQAPAO KWGLH (ZI%Ea@xQd Y
QHQ DXIJHQRPPHQ ZHUGHQ P¥%VVHQ (WWI@@’@%@WI\?(FQQ] ﬁQNHQ LP QBIWHRQDOHQ
DOV zJURVVH $XVZLUNXQJHQ, WAGLHIW 44U6HHYWEBDRMEW HLEKEGULPSUUT
XQG ZLUG LP (LQJHOIDOO HQWURREOGHKY ¥HB YREKDQGHOHQ QDW%UDYRIQHQ 5H'

QHULVFKH $VSHNWH GHQ YHUI%JEDUHQ 5HVHUYHQ LPQ® XQG
GDYRQ HIIHNWLY DEJHEDXW ZHUMGHLQ XQG
3.4.4 Umweltrecht WHQ GHQ %HGDUI GXUFK 6HNXPSRWW RK VW

]X GHFNHQ 'HU %HGDUI ZLHGHUXP NDQQ |
'LH PHLVWHQ 6FKXW]J%WHU GHW 8RZR}/AQ WM WHIIKEWY X FK¥]DKOHQ G HXQHEX\EN/Q LW >
%RGHQ 2EHUASFKHQJHZSVVHU WMQREHHUDILW %ppURGCER UL WBXURKVIVRIIH DXV
:DOG VLQG REHUASFKHQQDK [XE@QWHOHUWR®E ELEW & \G NH =X NX QMW %WHFBHDO SRO
VSH]LAVFKHQ XPZHOWUHFKWOLFKHQ W H ®PXQIVHRLU(IMHEHQCORKVWRIHLRQH6 +D
BFKXW]IXW *UXQGZDVVHU UHLFKW WY QY RRIWHXSIEIK QG XQGHPHQW UW WNHVORM | H
GXUFK GDV *HZ§VVHUVFKXW]INQ®EPVPHDEWW =LHO GHV *U
VHUVEFKXW]HV LVW HV GDV *UXWIGEZDW (i bvditgen¥rittedfa DHEERBW HV VLFK XP HLQF
G K HLQVFKOLHVVOLFK VHLOWRKHOREBRYEN RK KVG ERIHROBH EHVWLPPIMWH]XPXDOLA
JHEXQJ PLW *UXQGZDVVHUOHLWHU $XXQEGXZON ERIW OWW XHU ¥QGHW ] HEWU ND Q¢
'"HENVFKLFKWHQ VRZLH VHLQH QDW?%%gdOhiEKY OWHRIGINADFIMLQ EHVRQO@GHUHYV *H
HUKDOWHQ 9RUOLHJHQ HLQHV 6FKXW]LQWHXWXQHYV YR
‘D HV GXUFK GLH 1XW]XQJ GHV 8QW KA ¥ Q[ HVKPXIFW UXHPP ORUOLHIMHOQVHRYHV Q
ZHOWDXVZLUNXQJHQ DQ GHU 2EHUA§|5|§H(|_I\®F[B_HQN\!QQQQPM’WGRFK , QMHHQU HVVHQ
VHQ EHLP 5RKVWRIIDEEDX QHEHQWIHPDPLAE VIVIHYHY FIOWHUHVMHQDEZ§JXQJ HUIRO
DXFK GLH 5HIJIHOXQJHQ GHV 86* L&XVE SHHHRWOLEK GE08XIPID XQG .ULWHQWHQ YRUC
PLNDOLHQ %RGHQVFKXW] 893 /XWVHPLNVHBQHIRKHEWARNBRGOXQJ YHUWWHHKHWGHQ
/ILFKWHPLVVLRQHQ 6W,UIDOOYRUFRUJWMHQD'XVBEERVBEIHVYWLIHQ YHUP XHID %HLVS
U%BFENVLFKWLIW ZHUGHQ EHQLQWHUHVVHQ, YRQ QDWLRQDEHMW %HGFE
*HVW%W]W DXI GDV 86* XQG LQBGEHWRQGHHLH DIXNGILHLEBHYWRIXVUHLFERKHQ GHHQHU
QXQJ %EHU GLH 9HUPHLGXQJ XQ@E G LI LEXMHUUKDIXRH FREOHVEBEXVEDX HLQHV OHLV
OHQ 99(%$ VLQG %DXDEISOOH B R IS RAWHHOGW QHHOVQ HW H B XY QEBEW QW HUHYWHDP NRG
VWRIITXHOOHQ DXI GHU %DXVWHWD®QW AU U A VEKQWH JX WHH QRIRVHQ WVRGRDQ MHZH
N,QQHQ GLH %DXDEI§OOH VR UADRA QHLHAM LD /W MV R\ B UXIBOQ L W D VP L YIHO QU IGWMIIU L
EHVVHUH VWRIALFKH 9HUZHUW XX QX Q&L DRI FKUPKAY DERK VW RITH ZXHBHIHUVW F
GSUEDXVWRIIH LQ GHQ :LUWVFKDHWMVNUYKRMW QD& I QHDWWPLR O bFOHW $ X 1 J IBE Z@UQ W H U
PLVFKW DQIDOOHQGH %DXDEI§ORXKW Pi%\WV®IHQIKUQ RUIKQ KERY L FKAWHHL PXWV +DU
OLFK GHU 9HUZHUWXQJ YRUJ&QUH.IF4HIUHW HR U WL HoHIR B D XHXIQ G GH K BQ WHIIHK D O W
ZHUGHQ ZDV VLFK NRVWHQP §WKDEHQLRYWMPYHR X! #ib Q HODEWRLQEUXFRQA LUBJIULIIV
DXVZLUNHQ Z%UGH P8§VV GLHVHU 5HFKWVSUHFKXQ%HKGBXQXU G
WXQJ EHLJHPHVVHQ ZHUGHQ ZH@®HGLH 9HL
3.4.5 Abgrenzung der Bedeutung der mineralischen QLFKW DXI DQGHUH “HLVH VLFHKHUEHNWHOO
Rohstoffe ,QWHUHVVHQDEZ8JXQJ HLQH NRQ]JHSWLRQ
JUXQGH*DLHIWLHVHP 6LQQ ZXUGHQ *UXQG
"LH %HGHXWXQJ GHU PLQHUD O DWVKRK H R 5\R KN VWRHIHQ X LYWH® WRHUQ X QJ GHABUHUW XQ
,QWHUHVVHQODJH XQWHUVFKXHG DA R DKWY DO BHQYRPAHQGHQEH PLW TXIDYAHQVDWLY
UXQJ GHU %HGHXWXQJ HLQHV ®HWWQ RPLVDHMH VOWNRWMMMHWHQ 1%U NRQNUHWH 9RUKI
QDWLRQDOHQ ,QWHUHVVHQ QniXML] ¥XYJIN 8® 6HF KM JI XREGHWHHBWH XQG XQDEKS§QJLJH
LQWHUHVVH m LVW EHJULIALENRKAHIU $H RBOWW XY Q FKHR@GIRQQAUDOLVFKIQQVBRKVWR
| HL QHU Wtechimsshe6, Widsenschaftlichen oder volks-UHVVHQDEZ8JXQJ LQ HLQHP NRQNUHWHQ |
wirtschaftlichen BedeutunddLQHYV *XWHV E]Z GM,W QWHWHWG HQWVSUHFKHQG XBIDVVHQC
VHY DQ GHVVHQ 1XW]XQJ 9RUNRPPHQ XQG 9HUI%JEDUNHLWHUP ,Q XQ
und QDWLYH $EEDXRUWH XQG 6XEVWUWXWLRQ
|  DQGH U H Uathtlichéiv Beddutundd LQHYV *XWH$ EGHUQIDOOV EHVWHKW GLH *HVIVKW® GDV
,QWHUHVVHV LP +LQEOLFN DXIVGHRGHQ $MWKWOHPKHHBMWDKMNHUWLIW EHYRL
HWZD LP +LQEOLFN DXI GLH ,QWHUHVVHQDEZ8JXQJ EHL 1XW
]IXQIVNRQALNWHQ



3.5 Raumplanerische Aspekte GHQ *UXQGZDVVHUVFKXW] 'D]XLEHWUDWXF I
.HQQWQLVVH %EHU GLH 9RUNRPPHQ VR.

'HU $EEDX YRQ PLQHUDOLVFKHQ 5RENWIRDEY KM HASMUHIYG U X QG ODIHU 'Lt

GHU 8PVHW]XQJVSKDVH XQG JJI LW DAOLRQHDGIDGHIHVBOGFsU GLH ) WDVIRHI IGIH

VWDQG GHV $EEDXVWDQGRUWHVZDYFRKXGDVEOEK U FXPCGLFKH $XV

NXQJHQ DXI GHQ $EEDXVWDQGRUWW NV RZI5HD XS GCHYNUVRQVFKIBEVVFKODJJHEHQG

XQG PXVV PLW DQGHUHQ 9RUKDEHQ YR@GSBBOMQWRIIKIME W@ M. Q G

VWLPPW ZHUGHQ 'DV JHOWHQGH 5DXPISOMERQIVHHEEWYU HISEMRRENM WD A&

=LHOH XQG 30DQXQJVIUXQGVHEMH EYHRWERNORKH @A HDX%HEHU S5RKVWRIGHEWD O L

GHU $XV%EXQJ LKUHU UDXPUHOW¥PXW HE RFEMWDLAWHK MM QDJXHEXQG (UVFKOLHV

VLFKWLIJHQ KDEHQ 'LH 5DXPSARQE&ERU VWRZQEW BGRB8 DWUBUD [ XU %HGDUIVGH

OLFKHQ ,QVWUXPHQWH [XU 9HUH4GXEBU %®6 FRKMXRXEHVRDIQGVFKDIWY XQG

.DQWRQH XQG *HPHLQGHQ VLQG NWHUSMIFKNHNQOG GEKXWJUHEKHWH 1+* VRZ|

UDXPZLUNVDPHQ $XIJDEHQ Q , WL¥WHQ3O0ORXRQPIHQ ]X HUDUEHL

XQG DXIHLQDQGHU DE]JXVWLPPHQ $UW (YsBAXDWLRQ YRQ PHKUHUHQ $OWHL
*HP8VV $UWLNHO $EVDW] 53*WHGYWIHOQHIR U® DEIHHQU PIIQ

JHZLFKWLJHQ $XVZLUNXQJHQ DX!| 5DXP*HIBK BPXOWSRWERULDO 'HVWIDMELOL

*UXQGODJH LP NDQWRQDOHQ 5LRFU<I</‘DSOD(Q’26R XQWHUOLHJHQ 9

EHQ PLW USXPOLFKHU $XVZLUNX@I ZR]

H «
HLQHU .RQJHVVLRQ RGHU %HZLO®MW X @%4 %\‘/#5 FQI? $XVKXE XQG

XU '"HSRQHMUXQ
HLQHU ,QWHUHVVHQDEZ8§JXQJ PLHD % ZLO /DWW D J

KW RG&GHHW 6

EHWURITHQHQ ,QWHUHVVHQ HUP LMW}

P JOLFK EHXUWHLOW XQG EB % FANXL VHLQ DT
JHK_UHQ VRZRKO GLH (UDUEHLWX®J HQ ' SIROL H U
'NRQRPLVFKHQ XQG _NRORJLVFKHI®U X bFKW UWEHY)RQW
VWXGLHQ ZLH DXFK *UXQGVDW]G/FIFN(XI LY,

5RKVWRIIVLFKHUXQJVEHULF‘KW.I—HO\/GDI vz

ZLH VROFKH *UXQGODJHQ LQ GLH 5 %L%% cfv XAFLW\*; 8SLOHDI\?R—QU::$\I“QJND1HV\I;
N.QQHQ LVW GHU $EEDX YRQ +DXJW5J UG EDVQHUHC
JURVVH %HGHXWXQJ YRQ +DUWXHEWXI g“i\IQW]XQJVBODQ

XQG EHWULHE LQ GHU 6FKZHL]I\ZBKKJKB A
7HLO 3URJUDPP  (QWZLFNOXQLHPD DR{ Hi%v k%ci’jlé@\ﬁ/ OSSVH%E%\%;
%HUHLFK, DXIJHQRPPHQ

$O0V REHQJHQDQQWH =LHOH XQG *UXQGVS8W]H GHU 5DXP
SODQXQJ JHOWHQ EHLVSLHOVZHAKRHIQGHU 6FKXW] GHU QDW%UO
JHEHQVJUXQGODJHQ ZLH %RGH®GAX I :DNi¢ Rehweizd intgrnationalen Vergleich
YHUVLWEW XQG /DQGVFKDIW VR¥IWHIGLH 6LFKHUXQJ HLQHU D
FKHQGHQ 9HUVRUJXQJVEDVLV GRIVOM®GE VG ISP GRURSYIMMKHY 8QLRQ XQG D
DXFK 6LHGOXQJVUSXPH JHVFKD BWY XWIGR B H KDIOMEH® WRIZLW WHEXQJHQ QKU (U
WLJH 5DKPHQEHGLQJIXQJHQ 1%U B H ULVMKHX BIVFKWEWQINHR® PLQHUWD®LVF
VFKDIIHQ ZHUGHQ ,QVEHVRQGHGHHGOQHW PR QBIKYHQGDIF:0HGHXW X QAHIH ZF
(UPLWWOXQJ XQG GLH $EZ§JXQV VGHURPHFPWURLR@D N HOWWUIH VW G DURN (HHUIR
IXVW8QGLJ (LQ DXVJIJHZRJIJHQHU V,HQW BRW N § HLDDOX L0 BIHAK *BZHQQXQJ YRQ 6\
VLFK SRWHQJLHOO ZLGHUVSUHF KM GHHU FEDOQ G W §WEKE WX @B H= BEQ D K P N VBLHW ]
ZLUG LQ GHU VWHWY GLFKWH Bl EQIE LLHIXKO BHUD X IXD A SFWHEBERBEHQ /DQGASFK
WHQVLYHU JHQXW]WHQ 6FKZHL] LPPHUHVURSAUREQHAUZLUG =XU 9HUEHV WU X C

30DQHULVFK VLQG DXI DOOHQ (EH®HQH UDXMLG/ F KHIWRRX VAMR | THQ P W\QULWQ |
PHLQGH YRUDE YLHU +DXSWD QOLWKQINOBIED ZIEWHQHRGHQVFKSW]H Y8 UEHVV
GHU JHHLJQHWHQ 6WDQGRUWH G H U$EY M DRRIDAIL RIQV VB EVQLD RHLWHQ JH V HIGHW
IXW]XQJVDQVSU%FKHQ XQG 6FKXW]EMGRWH@GIDWAHREHGDQQXQJIHQ | %DHBHQ ¢
PLHUXQJ YRQ 7UDQVSRUW XQG ,BALVEHRQHMMHWRZAHHIHGGHQ /8§QGHU HLHYII %J
JHOXQJ GHU 1DFKQXW]XQJ E]Z ®DHNEX QW 5SRIKHUNKRIIG DIDGNAWH R GHU 5RRQVWUBIOB

EDX XQG ODWHULDODEODJHUX®®H WG %EHU UWOLFK ]X SODQ
DXIHLQDQGHU DE]XVWLPPHQ $5 SHLIW 1D '\GR® D YHU%GIGH XSMXRK LP 6LQQH YRQ .DS
QXQJ 6 -H QDFK $QZHQGXQJ ZHUGHQ X QHQHU® PKQW & C

5DXPSODQHULVFKH )HVWOHJXQJHQ MEJPiiFnQ)q_LFFKH@OHQJF\@REZWWLMNWW%UH XIQH

NRQNUHWH $EEDXJHELHWH LP +RQEKL L(%E?W Djowmx“gﬁlﬁm
UXQJ IHVW]XOHJHQ DOV D XF K HL@ HIH@ %@ q vy HV‘QXQ?@EWQQBFMP
SRKVWRITYRUNRPPHQ NXQG]XWXQ XQ%HQQGWPQHND/VHthuod@n-\/z\ﬁuwmoxmﬂ@gwwmoo

QDKPHQ ]X GHVVHQ 6FKXW] YRU]JXVHKH®OAXQ\SAEOHEKQUXQIHD @HQ , WLIW



6WHOOH 5RKVWRIIGDWHQ HUIDVX®Q EWMAHUKHPY GG WDPMPRWUIKQJ PLW PLQHUD
GHVVWHOOHQ ZLH DXFK '"ULWWH EHUDW® Q VW D X FRU{FBrsGhdngstapmenprogramm Hori-

'LH GHXWVFKHQ %XQGHVOS8QGHU VYZdriPD20VHHQ WHEHKUL GRKYMWRYWD QG LQWHQVLYH
NRPSHWHQ]IHQWUHQ LQQHUKDOEH QK &NUGHMQIGHWEP WHHIQEf R WEH X UHQ JRK UHQ KL
JHRORJLVFKHQ 'LHQVWHQ %HLNSDRODMFERDIWHQGUGBKWRQEHQ DXFK KFHM VWDD
1%U *HRORJLH 5RKVWRIIH XQG %HU JEDKQYRVH % MHAH @/ HWBWMWL QG DOVHQDIWMIURQD O
EHUJ RGHU GDV /IDQGHVDPWHYV t#4R %HHNREBXLVYRKKMIBRKVIEGRIITYRUNRPPHQ LQ Gl
ORJLH YRQ 1LHGHUVDFKVHQ GDY%RKP ¥YoMU D SMHIQ WAHJIHH OASWIYW HU X Q G¥% W IRIUHP D W L
VWRIIVLFKHU®RQYMB HDMVFWWH FKWLJVWHRGXWIDNEK@EHLUWVFKDIW 3UROIBQH 3ROL
VHU 9HUZDOWXQJVHLQKHLWHQ LMW BMWM$SRKEVRIIERUNRPPB®DZ ODWHULDOV ,C
HUNXQGHQ DE]JXJUHQ]HQ ]X EHHQUWHQ XQG ]X EHVFKUHLE
=XGHP EHUDWHQ VLH ZHLWHUH BKUZDOWXQJVVWHOOHQ ZLH DX
'ULWWH EHL 30DQXQJVIUDJHQ gBY (éh’,u / \Azﬁtqjl ?(ﬁjQ IXW]X
NRQALNWHQ RGHU EH]%JOLFK GHWR@DQJIULVWLIJHQ 6LFKHUXQ
/IDIJHUVWEWWHQ XQG 9RUNRPPHQ F{EHUA§FKHQIB DKHU 5RKVWRII

$X1 %XQGHVVWXIH ZXUGH LQ HXWVFKB'D UBPWY B SRV WRITH KDEHQ HLQH
'"HXWVFKH 5RKVWRIIDJHQWXU Ry IRk v FWVfLW‘(‘/F%% PwglVHOOVFRRIW LQ G
.RPSHWHQ]JHQWUXP JHVFKDHHQUDOWPEQW LVW 1% U\WHH @BHIE D X V V
,QIRUPDWLRQV XQG %HUDWXQJwW®0oDWWIREEY %Hﬂ\é& DRI LVFKHQGEBLWXDW
XQG (QHUJLHURKVWRIIHQ 1%U B IMH 6o XWNVFRES Y YR CXVWULH XQWHQ%JH(
'LH )DFKDEWHLOXQJ 5RKVWRI1JHRORSHHHKPH QEGROR Y LVFKH EBIPPOXQJ
%XQGHVDQVWDOW *%$ LQ >VWHUUHRNKEWHRG GHP ERPIQCLVFKHQ SREDX YRQ
ORJLVFKHQ (UIRUVFKXQJ GHU 9R@NR¥W|WQ *kQ%:é( R GV § W VG W RITTAWHARID DAHOH Y
PLQHUDOLVFKHU 5RKVWRIIH LQW\R\MHUH’J%:LJQJ- SAVEE MY QWVFKHDGHRYRZRKG
SOPQUEHU KHLPLVFKH 5RKVWRIIH zxUBHE?AQAYWEREBWHBIIHQG GRiR (LQVDW

5RKVWRIIJHELHWH LGHQWLA]LMBK@éNﬁHS'Q HUW =XG
DXFK GHU V\VWHPDWLVFKH RQRlzruWEHHZ %‘)
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GLH XQWHUVFKLHGOLFKHQ 8PVHW]X 1‘S J&’t‘ﬁ % ﬂ/EHL GHQ .DQWR
O8QGHU LP 'HWDLO EHVFKULHEHIIDOCB Q V3 G K ﬂ”%ﬁg}kp Soae HZ§VVl
9HUVRUJIXQJIVUHILRQHQ GHV %xQBuW HDLLPV\P VERE W #EHU XIPHDVVHQG
QDFKYROO]JLHKEDUHQ 9RUJHKHQ9\RZ,HL‘4’H ZI\HQ A'—Brif@é‘ﬁ "'HQ%JLKJL\’/\}'%Q VLQG YRQ .DQV
NRPPHQ YRQ %DXURKVWRIIHQ P LR G HAR HMHQ PXEHVJHKPW HLQE R WRIRQDOF
FNHUJHVWHLQH PLQGHVWHQV |%UDG;<LM—WR3'/ YNy HLOH )

QSFKVWHQ "HQHUDWLRQHQ LGHQWLAP‘ LP xvléDP HQKD Jm éiiUSEDESDSxH(iG
JHQH 5RKVWRIIVLFKHUXQJ - QKDQ Q

Im 7. Forschungsrahmenprogramm der Europaischen Uni- KHLPLVFKHU PLQHUDOLVFKHU 3RKWWRIIH Z.

on (FP7) ZXUGHQ LQ YHUVFKLHGHQHQ YRQ®BRRX (& RNRRANFUULHUHQGH] . AHQWOL
JLHUWHQ LQWHUQDWLRQDOHQ QRENEXN JQ/%U 'M4-|§1\|VVV|-H|HV FFL%]LHGFKXW] YRQ %L
JHLWOLQLHQ 1%U %HUJEDXW § VD WHLIV YRQ

*HELFWHUD UEHLWHW =xU 2swLPLHu%®E C-);<Hl)/\é0 g WLVFEKH (QWRQFNOXQJ
DEOSXIH 1%U GLH 9HUVRUJXQJV¥KEKHUX Q LH H QGHQ %DX XQG *

WHVWHQ 3UDNWLNHQ HUP LW WHIG\® X & H V )%LQJLDVF (S-CEV NOXQJ

JHQ 1%U QDWLRQDOH[385F§K\AW@[D|RM/KLDB>5\AM1%9MUULHUHQGH HUHVVHQ DQGHU

) UGHUXQJ XQG 1XW]XQJ YRQ QLB&WHQMU@HMQ/‘%?{H%WW (;);IPUW TRXULYWXV  VRZ
VEKHQ 5RKVWRIIHQ YHUIDVVW VVHQ LQGLYLGXHOOH *UXQGHLJHQW %
| 6HNXQG§UURKVWRIIH YV 3UHBSVWIRKVWF
=X GHQ ZLFKWLJVWHQ +DQGOXQJVHP PIHKORIQI R ITBKSHYWR VW § BMHNXEHQDFK

| HLQH NODU IRUPXOLHUWH %M@ GEDX SFEQLMRIKN B RW HD XV UHLFK

B3ODQXQJVVLFKHUKHLW | $EEDX E]Z 5HF\FOLQJ YV ,PSRBWKDQGH
Il YHUEHVVHUWH XQG WUDQVSD@G QWH B H g AWREIHNRR/GAHRY KQ z X

I HLQ JHVLFKHUWHU =XJDQJ ]X 3ULP§§|‘:‘J§|'_I$)‘(/WBIIM%Q@@HEH@DU|
PLW HIAJLHQWHUHQ %HZLOOLJXQJVYHUIDKUHQ
%DVLHUHQG DXI GHU YRUOLHJHQGHQ 8Pl

,Q YLHOHQ (8 XQG ()7$ 6WDDWHQ ZKp Gt BLHMY (BSIHKHO *UXQGVEWQH GDUJI
OXQJHQ EHUHLWYV ZHLWJHKHQ&HBXQGY H QPWILRR OPINVR UHI%XDWIdHU 6 FREKWVIWRPILW P L

SURJHVVH XPJHVHWIW ZLH EHRERKISWHION BH% ot iBubwY W BHUGHQ NDQQ
5RKVWRIISGDRQG GLH 1RUZHJLVFKH 5RKVWRIITVWUDWH

JLH ©® JHLJHQ $XFK GLH 86$% YHUIROJHQ PLW ,KUHU 5RK
VWRIITNIRUVFKXQJVVWUDWHJLH WLBHQHSKQOLFKHQ $QVDW] GH
EHVVHUH (UIDVVXQJ YRQ 5RKVWRIWHRUNRPPHQ XQG RSWLPLH
30DQXQJVDEOBXIH DQVWUHEW

22



*UXQGVEW]H HLQHU ODQJIUHVWRUBXQELF KW!
PLQHUDOLVFKHQ 5RKVWRIIHQ

,Q GHQ YRUKHUJHKHQGHQ .DSLWHOHL @XXGHIK, WELIHUUXQEUDW] |8XQG LEHOI
JHQ XQG GDV 8PIHOG GHU LQ 6FIOAHI9H Y MR U XED UMV XFA®@ HDUD OLVFK HIQU 5 R K\
ODVVHQURKVWRIIH YHUZHQGHW H®DRL QMU DZHWEKE QL RRKIVSLRV HO  + D QGUEX QJ
JHVWHOOW 'DV YRUOLHJHQGHKHD.DWRWHQ QHEKWN DXV VXKD DXI 6WXIH %X QG
1%U HLQH 9HUEHVVHUXQJ GHU JODEH | UL\VW I*HZQ FMWX R U X)QWBJ, QWHUHVVHQDE?
U%FNVLFKWLJHQ VLQG 'LH KLHUWRGRPEGHQ ONDHD *Q XFXGW S X VFKD G HQ QH
GHQ 1%QIl 'RPSQHQ >NRQRPLH 8 PAHOWKW V*MRHOHOQRPPHQ ZHUGRLQAHLH V
VFKDIW 7HFKQRORJLH XQG :l1Q/VIXQ VRDLNFKHRXBSRKQWRII HLQ]HO Q HIGIWV K I
JHRUGQHW 2z)% QI .81 W D6 HSQWRIBHOFGNRONEGHWH 3URMHNW VHOEHU ZIHGHU °
+DQGOXQJVVSLHOUSXPH GLHVH O HLPOHL MRBORADQY ZHOOHBOBEQOWHQ 5RK\DBRI IV
DXFK GDV 6SDQQXQJVIHOG GDHHUQQ@HOFKBBWLFHKK®HHLF =XGHP VLQEQGLH
GHU 9HUVRUJXQJ PLW GLHVHQ 5RKVWRHHMHQMNWEHAREBWSDKPHQEHGLQJIXQJIHQ .
(LQH QDFKKDOWLJH XQG OD QJVRIUV \WAQ BHEL FKHI XGHQ GEFEBLIBUDXP 13%EZ8§D OO
JXQJ PLW PLQHUDOLVFKHQ 5RKVWRIIHQQ QH © FEM LHE QHHODNRQIHANWHQ GHAQLHU
JHQH *HZLFKWXQJ GLHVHU 'RP§GKQFKRU 'LHV JHVFKLHKW
HLQHQ EUHLW DEJHVW%W]WHMHRURROVWLGHU HLQHQ LQWHQVL
VFKHQ XQG SDUWL]LSDWLYHQ KAHX UM EHDKQHIIGENHW ‘LH 6F
JHQLHVVW LQ GLHVHU +LQVLFK@JLIQMWHUQDWLRQDOH $QHUNHQQ
LKU SDUWL]JLSDWLYHV 5HFKW VWW WG XBG GIRQRRKMBKSIUEHIHNW GHU SRKVW
8PZHOWVWDQGDUGYV EHL JOHLHAKXOLWLDXSMYBWK®LFKUGQUH) 5GLH 10AKAK DJ
UXQJVGLFKWH PLQHUDOLVFKHQ 5RKVWRIIHQ ]XNRISWLP
,Q GHQ IROJHQGHQ .DSLWHOQI! 'Rm XQZGUGEH®DEHH DQIDOOHQGH :HUY WX FK
PSQHQ Q8KHU HUOSXWHUW 'DBILQ ZIH® [ GR HHERGO HLEN UI MO\ VR Z R KRK | B#AU G|
'RPSQH LQ GHU 5RKVWRIAD QG VF KIIGV GILK) GHINWXBGE UWPRIUWWRRQH O0LQKUDOY VI

yLJ 'LH 1%Ql 'RPS§QHQ HLQHU>XDIQG HULYMUVRQIKFKALW PLQHUDOLVFKHQ 5RKVWRIIHQ



ZLFKWLJH 9RUOHLVWXQJ GHU %DXEWURQFKHmWBIP $QIDQJ HLQHU
YRONVZLUWVFKDIWOLFK EHGHXWBGGHQ :HUWVFK,SIXQJVNHWWH
VLQG I1%U HLQHQ EHWUSFKWOLGRRAKJIAH L' QHG HY \BPUADMKM\VGBHURPSQH 8PZHOW EHL
ODJHUWHQ ,QGXVWULHQ DOOH@QDYRYBQ VRWUXBHDXEHUDEBKBXIYHLQH BAHPHLGXQ
ZRUWOLFK /HW]JWHUH LVW DXWHRIQHBBED W VRIS GBEKWHQ5BRXHOWDXVZLUNXQJIH
VRUJIXQJ DQJHZLHVHQ QXQJ YRQ PLQHUDOLVFKHQ 5RKVAOHRIIHQ DX

8P HLQH HIAJLHQWH 1XW]XQJ PH@HLEb%LQME‘kFH'% GREVARRE UL WXQJ WRQ %DXDE

moglichen, braucht es transparente Entscheidungstmgen XVEUXFKPDWHULDOLH@ JX 6HNX
2u alternativen Erwerbsmoglichkeiten (z.B. bégref Abbau ' Q@ XQG $XVODQG 'LH JHQWUD OM WIHRKD XV IF

in der Nachbarschatft vs. Import aus dem Ausland). GDEHL DXV GHU (UIDVVXQJ *HZLFR@XQJ X
=LHONRQALNWHQ LOVEHVRQGHWMVEHQQ V

'"HU %XQG LVW 1%U GLH 6LFKHUQ®RJI &G HH MRKYMWRI YRS ¥ RYIK X QI VL QWHUHV V H G
HLQJLJ LP SDKPHQ GHU ZLUWVFEKRW QLAKIHQ FiW GHN\HNWY R¥U J 0 H IHRK WG FKDW V H ¢
LQ 1IRWODJHQ JXVWSQGLJ GHEBRHL Bd LLlUWMWFEDOY R LIrYpVDx1 9HUID¥KBQIVVW:
JHIJQHQ NDQQ $UW for  "LH RIXUMK3EISRE L WR XY EWH (QWVFKHLEHWQRBGKD O
NRPPW JUXQGVEW]OLFK GHU KHLGHV@(M REOMWHERJM 0 BDKPHQV XQG GHU YF

UHQ ,QYHVWLWLRQVNRVWHQ I7QGRUGQ H%kQINORBE (BBNVVWEOVVSLHOUSXPH HL
GXUFKDXV HLQH KDOEH OLOOLDW®H JUDQNHQ EHWUDIH

VLQG ODQJH 30DQXQJV XQG $RRBWLVIGNGR H\?tqmms 9/%’&)\4%0@””9 e
L QYHVWLWLRQHQ ]X WEWLJHQ XQQe ¥CANRPOIER prmegligites. sehglighe Umwaliion-
VLFKHUKIDIQUHZLHVHQ LQVEHVRQGHUYH ZR@'@'W'E@%WWW@V%%WW Nutzund Sohutz
=XJDQJV ]X QXW]EDUHQ 5RKVWR I MR UYPEIS$SE18U§Ng abgustimagn ynd fur die Zukunft Ehes-
ODQG dungsspielraume zu erhalten.

'LFKWLJH ,QVWUXPHQWH XQG 7KHPHQIHY CRP HRIWHD]X W EMHWLIVWH 7KHPD LP %
UXQJ GHU 30DQXQJVVLFKHUKH M QGH UE HQVGXM VWHDLGH ERIKWWRIIHBZLQQXQRQVW GD

(IAJLHQWH XQG YHUHLQKHLW(Q)LIF*MQHO}“WQLME] b ¥ WIXPR R G IERNRQX QI v
die Nutzung der vorhandenen RessourcehiH % HZLOOL - XOWXUO QGVFKD”NHQAX%WR"U Yo HU S
YHUIDKUHQ VLQG GHUJHLW NDRJMRQD&BK‘(Q'&ULYIHWL%%D%H%Er(\/@"'tb’v"-HHHQLO*WH’RZ'—H
JHUHJHOW +DUPRQLVLHUWH x@@(lmh% VMV Q/ )/ O DHQJ®I LVD @ HE KIH. O
DXl DOOHQ 6WXIHQ LQVEHVRQGHUH ¢ b '*'JIHQ é'ﬁEDXVWD@GRUWHV
ELOGHQ HLQH ZLFKWLJH *UXQG(Q)D(BHHL]J)( |LAL}H|-’?(\{< '-OOOHJX"QD]WH ElZ S

NRORJLVF IZH WXQJ VRZWHGHQ =LH
J%QVWLIHQ 3ULP§UURKVWRIISUI—RLQ/HQ XQC

KHLPLVFKHQ 5RKVWRIIYRUNRPPHQ

Ausbau der Wissensgrundlagen:D LPPHU PHKU s9RMFOLQJEHVWUHEXQJHQ ]X HQWVEKSUIHGC
NRPPHQ EHUHLWYV HUVFK,SIW VB(EG RGHU GHU $EEDX GXUFK
ODJHUQGH 1XW]XQJV XQG 6FKXWUDQV Ushatikdar Wisengogpupdipgenyld . HQQWQLVVH %E!|
KLQGHUW ZLUG NRPPW GHQ QRERHITLFIOWH W6 HP\MPHPE® BRYNW 1XQJ YRQ S5RKVWRI
HLQH ZDFKVHQGH %HGHXWXQJ |XQULJH @ BxRviEidH HWHRQEW D QGCROUWHQHFHU 6
1%U GLH 2UWVZDKO EHL $EEDXIHVHKG RHQGHWIRKBH LWRABAIGHRQ 8PZHOWNRVWHQ
JUXQGODJH %EHU GLH YHUEOHLEHQGHY HR UNFPHPRQHKERSPREXQIHQ KQYHUPHL
ZDV %HZLOOLJXQJVYHUIDKUHQ @WWQRRZHU WRWIVFRWKIWH3 ABQRXQJ XQGVHHDOLVLE
GHU 5RKVWRIISRWHQ]LDOH L P BXQWWHIWY U R Q¥AS FKOIQQRK@H GHQ =HLWG@AEN HLQ
JHZ KQOLFK JXWH 3ULPSUURKVWRIIYRUQURRIHYHFKMIDOIHIDRIHQ ZHUBHILH >NROR
VWRIIJHZLQQXQJ UHVHUYLHUW ZKMWEHOP LEYVEHEHROUIZgREHBHL EHNDQ@WHQ 3UL
.HQQWQLV GHU JHRORJLVFKHQ *HAHE®JKHILRHQDRLHU JbpNL & I XWHUEDXHSOD
QLHUWHU %HZHUWXQJVNULWHQUH®H IKQIHLDOHR bh 1984 P R WIFKWRGXNWHR@,J % . Lt
5RKVWRITQXW]XQJ LQ GHU 5DXP SO Q Rd F KW & Iplfs HUH®R YH@4H DQGHWRHUOWLJIH 1.

UHQVDEOS&SXIHQ ZLQQXQJ GDXHUKDIW YHUXQP,JQIIFXW 'LH
) ) ]XU 9HUULQJHUXQJ GHV %HGDUIVIRQ QHXHQ
Angemessene Gewichtung der gesellschaftlichendseere VHW JHO VLQG HLQHUVHIHRW RLIOH J X
gegeniber Einzelinteressetd U KHLPLVFKH 5RKV ﬁ %/\(/\y\hIISRWHQ]LDOH LPHEQWHUJU
DXFK YRQ GHU JHVHOOVFKDIWOEHQH%& 'W:I-'r /OI—|ZHUWXQJL/H\IKMLWHULH
WR 2SHUDWH DEK8QJLJ 2KQH &DE)I—B(@X\I& MQ/ ﬁ )RIV]XQJ LQ GHU 5DXPS
%HY ,ONHUXQJ LVW HLQH ODQJ)ILLU_R/I-W:LdH %ﬁB?(DQ‘IQLPI-Qd(\QDJEld“%‘kIHQ LP 5DKPHQ YRQ
VFKZLHULJ +LHUI%U HLQH DOOJHARHLQ, Q‘ \/§
GHQ LVW DXIJUXQG GHU 2UWV.]YI—FEU(QGHQK YRQ 5RKVWRII

NRPPHQ HLQH UDXPSODQHULV F K& DHHIU DDi&/ BRrioBsithti¥uQg derQBibdEdisititNDQQ EHVRQGHU\
NODUHU .ULWHULHQ 1%U HLQHGRQ FYX GRMM] LHKE RQH((QWOBRKHLPLW GHBQHZLQQX
AQGXQJ VRZLH HLQHV JHHLJQHW,Q ,DHENDXKMQ WHDWEKOV ZHQQ GLH EBWURIIHQF
YHVWLWLRQVI UGHUXQJ XQG 6 L(FKHUXIDPUWGEH UD EHHQMAODUHWHED UH /HEHQ@ US§XPH
N%QIWH DXV GHQ $EEDXDNWLYLWSEWHRDURVVHV $XIZHUWXQJVSRWHQH BDHIEXZHL\



OXQJVIHELHWH PLW LKUHQ 5XG IQED @& F K3tQellstRAfNDQODJIHQ X
'‘DFKEHJU%QXQJHQ YLHOHURUWVOKLQH DUWHQUHLFKH )DXQD X
JORUD EHKHUEHUJHQ ELHWHQ UBDHENG L H O DHLMP BXE KRG RULHQWLHUWHU (
XQG 6WHLQEU%FKH HLQH 9LHO]BD®Q® XQWHYYWFEKHURRWFXOWHHE QGHUHRP DXI
UDXPW\SHQ PLW NRORJLVFKHQ HLYRNHU HYW VEHIEUOPL¥KHYZ LVFKHQ GH®% ,NR
QLHUDUWHQ 9LHOH GLHVHU /HEHOWAHEXDH | XE P F R® $UHEW IHEVISOSW]BOLWR Q\
DQWKURSRJHQ JHSUSJWHQ 1DWXQHK QEG oX6XWIURDCSCERKYD IMRIORIJLVFMHQY HRP
PHQG VHOWHQ JHZRUGHQ XQG EUHQDHDOHEHGERSKQRVEROG LEHXGH 8PZHOWRXDO
WXUQDKHQ "\QDPLN 8§KQHOQ 'HQQBHRK \MW PXEHKFMMOHEVHY X QIHQ
YHUVLEOH %HHLQWUSFKWLJIXQJ WLIGDQ’E J
RGHU JHISKUGHWHQ /HEHQVUDXPQ\SH m%‘({%sl%};fz?schaﬁé\ferstaé rllfzefur ?;]ngeﬂ;g;ﬂg;:r
GHVLQYHQWDUH ]X EHU%FNVLFKWLJ g
)%U GLH ODQGVFKDIWOLFKHQ §Q¥H W“G%%Wogsb(’f q"ﬂ’l%ﬁ‘%% H‘“;lzltd'btades
EHVROGHUH EHL 9RUKDEHQ LQ Hw %wERSTHPEVEGEH gnwo
CHXWXQJ 9%/1 ORRUODQGVFKDI\)WFH@DG%?Uh'\lstgffsgngbm&erung%/oII\-llQQQGHUV LQ GLFKW
JHVFK#%:WIWH /DQGVEKDIWHQ QGHUQ ZLH GHU 6FKZHL] LVW SHHHEHID
‘LH DOOJHPHLQHQ 3Abfalridnsder@ts G H . OLFK T
LI VLQG LQ DEVWHLJIHQIGHIHB B

OX0J YRO SEISOOHO OLOLPLHUXQY ¢ g&@ &% BRER VRIS

‘"LHGHUYHUZHQGXQJ VWRIALFKHVX®G X130 X QG MARIQY (L ¢

XQG DOV OHW]WH 2SWLRQ GLH "HIS BQL .
UHNWH :LHGHUYHUZHQGXQJ YRQ %D | g_)' X K§XHAUJ ;,.?QHCGVQV{
$XVEUXFKPDWHULDOLHQ VRZLH GHU vv Q DIN(HBE OB L

VWRIALFKH 9HUZHUWXQJ DOV &HN

ZLFKWLIJHQ %HLWUDJ ]XU 6FKRQX®J |_||£'Q]|-|OQHII-IU o

G QDWLYZI-IHL/W-I]X

v gg

x
'DGXUFK ZHUGHQ GHU 'UXFN DXI| GLH g/ é
HPLVVLRQHQ VRZLH GDV $EIDO OIBIXIQ g Q H(&I Z%HHQLXOQ??LNQ\%QEQC
GDV z3ULQJ]LS GHU 18KH, DQJHZDIG x%ﬁl g 01U D VWHI XN W
BHNXQGSUURKVWRIIH P, JOLFK@WHYR DOLVFKHQHBRK‘
LQ GHU 18KH GHV .XQGHQ YHU FHEOLH v H FK S 1 X OQ WN HW W
HLQHQ ZLFKWLJHQ ,NRORJLVFKHQ %HL J .

4.4 Technologie und Wissen

,QQRYDWLRQ XQG JXWH :LVVHQVJUXC
)DNWRUHQ 1%U HLQH ODQJIUNYR XUH HXF
XQG XPZHOWVFKRQHQGH %HUHLWNWHC
SRKVWRIIHQ :LH ZLFKWLJ :LVVH®@HWA:U
6FKZHL] LVW ]JHLJHQ GHU *OREDEH ,QQ|
.RPSHWLWLYLWSWVLQGH[ GHV :RUODG (FF
'"HXWOLFK ZLUG GDUDXI| KLQJHZUEVHQ
XQG $QSDVVXQJIVISKLINHLW GHUEBBKZH
GXQJ XQG 5HNUXWLHUXQJ YRQ )DFKNU
XQG GDVV :LVVHQ GHU +DXSWIVXWY RHWQI 3
LVW

Glnstige Bedingungen zur Ausbildung von Fachkréften,
zum Ausbau und Transfer von Wissen sowie zur Ektunig
und Anwendung neuer Methoden und Technologfrdienen

Schlechteste einer langfristigen Versorgung mit mineralischend$taffien.
Option

Bevorzugte
Option

Ausbau der WissensgrundlagenHU % HGDUI QDFK

yLJ '‘LH DOOJHPHLQHQ 3ULQHPHBW\GHYV $£B¥Vd_ Fp HUIDVVWHQ SRKVWRITVWXREG O
3/4QJH HU =HLW YRQ GHU ,QGXWPHWQLGH >

WKHPDWLVLHUW ZRUGHQ 2EZRK®XS8LH ¢

WULH HLQ OLOOLDUGHQPDUNWHRLWVTD

XQG GLH %HGHXWXQJ GHV 7TKHPD\MQ B XF

GLH )RUVFKXQJV XQG (QWZLFNOMXMQJVL

(UIDVVXQJ GHU KHLPLVFKHQ 5RK¥WRIIY

VFKUSQNW EHU HLQH QDWLRQBOWHLYV
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KHQGH 'DWHQJUXQGODJHQ DXI| QD WH B QIPOH UQXQ BX WHWHRXYBPWOQR Q] PLQHUDOLVF
(EHQH JHVDPPHOW XQG KDUPRQLVLHEMUZ3UDG HY | XHIWH BXEDKL VW B 8 U EIKGMHYQ H\
GLHVHU :LVVHQVEDVLV EHL QK DJOWRQW. FRZB KQDGWLR @ XZEVE&NQ GHU FZHWAD OW X Q
J)DFKNUSIWHQ GXUFK +RFKVFKX®H®L XQBK DY B/X VMW GH VS IV HIXFQ H LODQH) P IEKWY/IL IHIQ5 |
(UDUEHLWXQJ YRQ . IIHQWOLFK PXH®Q 6 DAKHKHBRQDBHQ JUKDEGRUIXQJ PLWQPLQHUD
XQG NRQNUHWHQ BWXGLHQ ]XUUBHAKO IXHOG/ X @ U H GHNQWIYAM BWW®E P%VVHQWLEHU G

VHQVO%FNHQ OHEHQV]\NOXV DEJHVWLPPW VHLQ )LJ
Technologieentwicklungl HXH 7THFKQRORJLHQ KDEHQ GDV

3RWHQWLDO GHQ $EEDX SULPSWHW PBWHERFEWWHQ XQG GLH

ZHQGXQJ VHNXQGSUHU 5RKVWRINRVHVVRXVWHEVOK KQHOWNEFKOLFK IROJHQGH

WHQHIAJLHQWHU XPZHOWIUHXQEIOHEGRHUI%QBQIL KHUHQH X WH *RXYHUQDQ] |X |

'LH (QWZLFNOXQJ QHXHU ODWHUISWOLH
XQG 5HF)
'L
BHVVRXUFHQYHUEUDXFK 6LH YHHOWM
EHODVWXQJ XQG GHQ '"UXFN DXIUGIICH

XQG 6HNXQGSUURKVWRIIH

VW%W]HQ GLH (QWNRSSOXQJ YRQ

BULPSUUHVVRXUFHQ

]XVHWIHQ VLQG HLQ HITHNWLYGHK HQMHQVWUDQV|
=XVDPPHQDUEHLW ]ZLVFKHQ :LVveaQVFKeReltlHH

,QGXVWULH HUIRUGHUOLFK 'LH %€QQG

GLH 9HUPLWWOXQJ JZLVFKHQ 3mvoawiii-
LVW HLQ JHQWUDOHV (OHPHQWJGKQGY W

P3
@)

JH

R'EPQEL |DW|ﬁ_2§_E LIIDI
,%ﬁ?&%%@?qﬁ “
ARHEEIE TN

Hi,
Bhiks

i

§%VROOMQ-IQ

sverfahreh H
Bg %EHL

FKWRAKIHLGHH %t

DU VHLQXWQORZLH DX
QJVNUUWHAIHHQ ED

5HFKWVVLFKHUKHLW HUK,KW XQBQGHU DGI
Wissenstransfer:8P LQQRYDWLYH ,GHHQ LQRQHB@WHUYHXKPHQ UHGX]LHUW

N

DXL RVER Y 6 F RV

HU XOG H
Ele\{NN)% Jsgg LWLN L $ PXVV GF

A B fv‘ye;@/%w X010 GHWFEQDEHQ

HKJ\&LJH@V\OI—L\NWHK)V )|

UHVVRXUFHQRSWLPLHUWHQ 1XWHXQJ PLQHUDOLVFKHU 5RKVWRI
Projektablauf (Planung und Ausfiihrung)

4.5 Gouvernanz
5RKVWRIIJRXYHUQDQ] VWHKW
PHLQZRKO RULHQWLHUWH (QWVEKKH
GHQHQ *HVHOOVFKDIWVEHUHLFKHQ
9HUDQWZRUWHRQIWHEB QS QY¥%FKH DQ H
YHUQDQ] VLQG 7UDQVSDUHQ] EHHQN®RI
ALNWHQ XQG 8QSDUWHLOLFKNHLXQ E
JDQ]KHLWOLFKH %HWUDFKW X QHNVW&HXL
(IA]JLHQ] EHL GHU 8PVHWI]XQJ YRQUG
VFKDIW XQG LQ GHU 3ROLWLN J:IGHkK
UHFKWOLFKHQ *UXQGODJHQ XQ®I DKL
GLH $EZ8JXQJ DOOHQIDOOV PLWHIHX
XQG QWHUHVVHQ VRZLH GHU 5RDOWI
]ZLVFKHQ GHQ YHUVFKLHGHQHQXQW®
NRPPXQDOHQ $GPLQLVWUDWLYHLXDA
GHU =LYLOJHVHOOVEFKDIW

Eine langfristige Sicherung der Versorgung mit raiirer
schen Rohstoffen klart die Rollen und Verantwohttieiten
der unterschiedlichen Akteure, schafft Transparkei Ent-
scheidungsprozessen und bekennt sich zu breit tkremn
hohen Standards und ganzheitlichem Denken.

OLW GHP $EEDX PLQHUDOLVFKHU
O8XAJ DXFK 8PZHOWHLQJULIIH YHU
$XVZLUNXQJHQ EHL ,PSRUWHQ [WHG
QDOLVLHUW ZHUGHQ (LQH JXWHGS5
LQVEHVRQGHUH GLH 6W8UNXQJ QWb
QHKPHQVI%KUXQJ YJO &RUSRUDBWFH

1% U

. Anteil 6ffentliche Hand (Bund / Kantone / Gemeinden)
. Anteil Privatwirtschaft (Unternehmen)

ng

\IL)

Y

HVH ([WH

Aufgaben / Rolle
offentliche Hand

Aufgaben / Rolle
Unternehmen

Erarbeiten von Poten-
tialkarten, Sachplane,
Bedarfsprognosen

Kantonale Konzepte,
Richtplane

Bereitstellen Daten-
grundlagen und
Potentialkarten

Bereitstellen klarer
Bewilligungsverfahren,
Prufen der Antrage

Best-Practice-Doku-
mente, Auskiinfte

Kontrolle, Analyse der
rapportieren Zahlen,
Bedarfsanalysen

Richtlinien,
Best-Practice- Doku-
mente, Auskunfte,
Kontrolle

Umzonung, Archivie-
rung der Unterlagen

Bereitstellen von
Grundlagedaten

Kooperation, Anmel-
den Interessen in
Richtplanverfahren

Exploration,
Wirtschaftlichkeits-
studien

Bewilligungantrag
mit UVP und
anderen Auflagen

Abbau- und
Betriebsplanung

Abbau und Vertrieb,
Reporting

Ausfiihrung,
Reporting

Aufbewahren der
Dokumentation

VLWLRQVSDSLHU WHY VWX @BPX%KDW G ]]: 3Uﬁ . \ﬁ’ (ER/\)/“Y @ BRKW BARKHIQHE O
QDOLVLHUXQJ ]X UHGX]LHUHQ XWG@C*LF*&HEU ) &F‘l |§/4Eﬁ1 5H‘fH:BCSLQQ YR UG-H NKQGS § U

SRKVWRIIHQ DXl GLH (LQKDOWXQ@IF&HY GQMHKIROBHE KW H JIXHowoweRKRBQ-rEBG GRG «
WHQ XQG 1DFKKDOWLJIJNHLWVVWDQG DIV IDQWMWY HEFHKQUXQJ XQG FEWNRPIFEHED X YRQ 5
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GLH 5HF\FOLQJEUDQFKH JHI,UGMUM HRWbGekor ZHQQ LKUH 78
GHP 6FKXW] GHU QDW%UOLFKHQ 5HVVRXY§FHQ) G\-bh\@ WHN W R U QLPPW HLQ@H ZL¥

BeschaffungsweseriLH _ITHQWOLFKH +DQG R ’%%EFF-PEJYEHQDQ] YRQ PLQHUBOLVF!

9HUZDOWXQJIHQ XQG 6WDDW V E HMBHILH EYY SHEKQI XQG JIXW
SALFKWXQJHQ GHU LQWHUQDWLRQDO Uog BV P AUBE NRPPHR Q Wi BIXOUHAV

172 {EHUHLQNRPPHQ %EHU GDV _IVHQ YF"lthQO/DIQ\}F'KB(FW( Q RKQH SGD\F‘K"G'-H
ZHVHQ %LODWHUDOHV SENRPPHQ HFRZNW P P QELQ HYQPYVHQ P%VVHQ

$VSHNWH GHV [ IIHQWOLFKHQ % HQ®GKD I \XRnh¥igkditédtRdards?und -nakmen' LH IUHLZLOO
JUHLKDQGHOVDENRPPHQ ]XU 1 DFEKHK D QWL MLV $ 18 & RIPYW R X Q) YRQGM FK |
VFKDIIXQJ XQG 5HVVRXUFHQVFKRRXQJgEH IORYBHHR| Ak WUIRGXNWLRQ X@G 0L
%HVFKDIIXQJVYROXPHQ YRQ UXQKU @LA s)lYWRVGRAKPHRD EHLP $XIEDXDEKQHYV
FD GHV %UXWWRLQODQGSURGRDXHHVO W1 YNHR WY DPBGHV  GDV I X XEK® R 1 L
WHQ *%WHU XQG "'LHQVWOHLVWDPQIHH¥AWOTFR DI WRWRHFERIHSWBQ] ILY G X
(LQAXVV DXI GLH ,PSOHPHQWLHUMXQURERQ WU EMEHULNQQ FH@FDFKYHUERQOGB X Q
DQJHERWVVHLWLJIH &KDQFHQJ OJMILFMKLKEH W \Z DK B 8 S5U $9H%BE 1RUPHEKG HA
HLQ QDFKKDOWLJHV [ITHQWOLF®HYHBHY K PRAIMARMHRQWHUQDW LR XA G L |
ZHQGXQJ YRQ 5HF\FOLQJEHWRQWHURUBVEKER vikBKWLE3d VG LH 6WDQGDRBGVY G

EHL HLQH JXWH %UDQFKHQNHQ@WIHY & R&Ly xRQWQLVVH %EH
JHOWHQGHQ 6WDQG GHU 7HFKQMNLKK® PLW VLQQYROOHQ .ULW

GLH 1DFKKDOWLJINHLW ]X | UGHMQGRKQH GHQ HWWEHZHUE
GDPLW GHQ IUHLHQ ODUNW ]X XQWHDEHQGHQ O VHLQH 6\
Z1IDFKKDOWLJH (QVRALGNOWQEH U %X Q &8V U Fagit/unesatee emet langfristigen

%HVFKDIIXQJHQ GHV %XQGHV HLQ VRO FK HICherundrigmvargorgung mit minerali-

schen Rohstoffen
Raumplanung: )%U GLH 8PVHW]XQJ YRQ 5RKVWRIIVLFKH

UXQJVEHVWUHEXQJHQ EUDXFKWH—Q/YQHE

WHLOXQJ PLW HLQHP SROLWL\]EKHWLO

GHU ZLFKWLJVWHQ $NWHXUH XQU GH

VHU $VSHNWH EHVRQGHUV ZL3?O(I37\Q_XIQ [5J|$J'|_ %PX)%%OGHL%S’\ZFU\RLI

XQG %HZLOOLJXQJVNRPSHWHQ] KDW L XVIHZRIHOH
(LQH UDXPSODQHULVFKH 5RKV VWO | % i % % %H]%JOL

GLH .RRUGLQDWLRQ DXI| XQWHUV WK E&E 3/4 yjﬁ/ X0G 6FKXW

OHQ %XQGHVEPWHU .DQWRQH %UD & ZHUGHOQOWDPL
1IDWLRQDO 'HAQLWLRQ QD\NJIRKQ]IDB % UKD OVBHQ E
XQG *UXQGVEW]H (UDUEHLWXQJ Qq é DUKHODW EH
JHQ

.DQWRQDO (UDUEHLWXQJ %EKUWN Wﬁ@%@s&%ﬁ'\m WH(? G HUUS fMH XL

PLW UHJLRQDOHQ NDQWRQ®Q CHEJH

VWLPPW VLQG XQG LQ NDQWRQDOHQ 6DFK XQG 5LFKWSOS8QHQ

IHVWJIJHKDOWHQ ZHUGHQ

.RPPXQDO 8PVHW]XQJ NRQNUHWHU 5DXPSODQXQJVPDVYV

QDKPHQ 1XW]XQJVSODQXQJ XQWHU $EVWLPPXQJ PLW ORND

OHQ ,QWHUHVVHQ XQG HLJHQW@&PHUYHUELQGOLFKHQ )HVWOHJX

JHQ

RQLFKHUX@U GHU
b]:‘LOGHQ QWRW U T



(PSIHKOXQJHQ 1%U HLQH O DHQ IGHIWWRLLIHX € LI FRKIHW
PLQHUDOLVFKHQ 5RKVWRIIHQ

5.1 Handlungsfelder ZHUGHQ NDQQ EHGDUI HY DOVODRBGODJH
.HQQWQLVVH ]X GHQ YRUKDQGHQXI 9RUNRF

$XV GHP LQ GHQ .DSLWHOQ XQG OlWRWkSHYwAHP YPWWRULVLHWQXRAHDLHVH
VWDQG XQG GHP LQ .DSLWHO ZHUGH & WAL ¥ RId é Y 0P dio®@ QWRQH QDI KB/HQV
LP )ROJHQGHQ +DQGOXQJIVIHOGHIHUARKLIYH BHYRHWHWY AEY PLW HLGHQ M QKHI
ODQJIULVWLIHQ 9HUVRUJIXQJ PHW ®H OHI¥BOPPERHY WRR¥WRHLQH LQWHUNDQWR!
AQLHUW XQG LQ ODVVQDKPHQ ,03D OLRKQNUHWLVLHUW
EHOOH VLQG GLHVH +DQGOXQWWMUOHIHU GHQ HLQJHOQHQ $N
%XQG .DQWRQH *HPHLQGHQ WL U VdrgeschiagerioddadRah@a H
EHL ZLUG LQVEHVRQGHUH GDUDXV JHDBKWHWH SIFKW rIHLORV WRITHKLHV XQG
IHOGHU GHV %XQGHV QLFKW LQ .RQNMRYHQIDMIXNDRWREP OHIN @ L By WWHRVMH L
NRPPXQDOHQ RGHU GHU :LUWYVFKHDQWz MREFHHKE OV ERN B FEFWHPQ 9IRUNRRRHQ HUIL
VWHKHQ VRQGHUQ GHUHQ 78§WHUN WEMNHIQUMU X&& HQ & PAX WIRWH 9RUNRPIREQ HYDO
JHQ +DQGOXQJVIHOGHU ZHO FXMF R QHFH) R Q Y WH GHLYROILWFWRITIJUXSSHR B QH D Q.
ODJHUW UHDOLVLHUW ZHUGH® WL Q@ WRIHWKRE IO X QEHEWHUBNWHULVLBHXQJIVNUL
JHVWXITW GHQ 'DEHL ZLUG DXI| LQWHU QDWEMRI®RO JHE
XQG EHVWHKHQGHQ 3URMHNWHQSRQG 3URGC
GHU 6*7. XQG GHU .DQWRQH DXIJHEDXW *F

5.2  Massnahmen geméss den HandlungsfelderntDUWVWHLQEHULFKW 5RKVWRIAQWRI QWD U
QDOH 5LFKWSO8QH XQG 5RKVWRNREDWHQ X

%DVLHUHQG DXI GHQ +DQGOXQUQ|H]5'(§W QFHLQ/\PQLFLWLWQ%(/R 12 XQG ®OW'DWHQO

7DEHOOH ZHUGHQ QDFKIROJHQGHOD\\/V Y PEMNUPRWRQVYHURFEWXQJIHC

UXQJ GHU ODQJIULVWLJIHQ 9HU\BHR1KJX\6F 59\“% HUBIELTRKHO

VWRIIHQ YRUJHVFKODJHQ 7DE Q 'LH %XQGHVPDVVQDKPH

GHFNHQ VWHWYV QXU HLQHQ 7HE X @GEwWatets &/ tkNt9QJVEHGDUIHV D

P¥%VVHQ XQWHU (LQEH]XJ GHU .DRWR Q HBe¥hREuhdd 'L 9B WEXQQBWHOOHQ HLQHQ JUXQ

:LVVHQVFKDIW XQG :LUWVFKDIW DQJHIXMIMQY TCHWCHRKXKVWRIIVLFKHUXDKRFHEHULFK

% GDU 'LH ODVVQDKPH OLHIHWN GZLIH MU X ¢

_ _ ZHLWHUI%KUHQGH ODVVQDKPHQ BHUQDFKKI

5.2.1 A: Massnahmen im Bereich der Rohstoffdaten HLQKHLPLVFKHQ 5RKVWRIIYRUNRPPHQ

Al: Erfassung und Charakterisierung geologischer

Primérrohstoffvorkommen Beiden Kantonen:'LH 'DWHQ ELOGHQ HLQH ZLFKW

ODJH 1%U GLH NDQWRQDOH 5DXPSODQXQJ
Ausgangszustand P,JOLFKW HLQH ODQJIULVWLJH]XQG QDFK

)%U GLH EH]%JOLFK GHU QDWLFQdeB 5% LQ 5RK:-/WF§V||:UXV\(/QLGJ
GHQ 5RKVWRIIH .LHVY XQG 6DQG YV ZR R:;R;O?KHI% LJ
LOQNO +DUWJIJHVWHLQH XQG(ULBIVNR Q G

/4

GHU 3ULPSUYRUNRPPHQ LQ G H UHKRKZ QJ YRQ iERHURBDXXQJ
KDUPRQLVLHUWH XQG NDQWRQV3¥KEH LIHQGH $QJDEHQ VRZR
]IX EHNDQQWHQ 9RUNRPPHQ DOV BXFK B¥i deHrfiPaXyibtatt Q QKM MW OLFKH &KDUDNWH
QRFK QLFKW HUIDVVWHQ 9RUNRROHRVYHY WRYWRP@ HODMEBHU .DQWRQVIUMQIHQ K
VHQ GLHVHU /%FNHQ EHGLQJW HIHQH'DWH QWh®Hhv %8 K WHRSI 'DUNKISQDXVWBEWVFK PLY
DQJHSDVVWH (UIDVVXQJVPHW KFROGIINN MREZQ W LH QK 5 K'Y © yFRKIH DB W U D MW HQIE®! *HE L
WHULVLHUXQJVNULWHULHQ XQ® HU IR PEIRUD WILRY HQJIH =XVDP
DUEHLW GHU %XQGHVEHK,UGHQXRMN GHHQ .DQWRQHQ GHU ,QG
XQG GHQ +RFKVFKXOHQ

(LQJHOQH .DQWRQH YHUI%JHQ BHMUHLWY %EHU 5RKVWRIINDUW
] % .LHVURKVWRIINDUWH .HQQIR@JEFIVDLFK 'DPLW HLQ
WLJH XQG NRRUGLQLHUWH $EEDXHEGRWXQJ GHU 5RKVWRIIH HU




7 D E Handlungsfelder und Ziele Bund zur Unterstitzungldegfristigen Versorgung mit nichtenergetischereralischen Roh-
stoffen (K = Kernaufgabe, U = unterstitzend).
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A2: Systematische Erfassung relevanter Kennzahlen GXNWLRQ O9HUEUDXFK XQG HGRUES®HKEVHUH\
zu den mineralischen Primar- und Sekundéarrohstoffen K8§QJLJNHLW YRQ LQWHUQDWLRQBROGHQ :HU\

GHU 'DWHQHUKHEXQJ N, QQHQ 6\Q@QRUJIJLHQ J
Ausgangszustand GHP QXU QRFK HLQH (UKHEXQJ GXUFKJHI¥%K

%UDQFKHQYHUESQGH I%KUHQ MQKUO'BEH&&H@ t'oHel%‘WQ dofY.u NDQWRQDOH ¢
OLWJOLHGHUQ GXUFK XQG YHU K DPWW QR BY HLQB COMDLQH ULV

VFKZHLIHULVFK DXIVXPPLHUW 1HEHQ, Yo \/K%gggkl\lle]LQHUDOLQ/LFFKHU [
P%VVHQ GLH 5RKVWRIISURGX]IHQWRQ LPB‘)E% GQ[F DOHU .BRUGLQD\

V\PR

MHZHLOLJHQ 6WDQGRUWNDQWRR MW\%EWT%%J LYEHUW\HZ SIX0J

HV JURVVH NDQWRQDOH 8QWHHVUFXHWGH (LQ HUNDQWRQD

JOHLFK E]Z HLQH $EVWLPPXQJ NP (U KB QrivdtQirtschsitofIWMU LQJHU X QJ GHV 5HSRU

P JOLFK XQG HLQKHLWOLFKH (UIDVVXDD®EVLWHUQHQOHKOMHFEKEHIUDIXQIHQ %k
(LQH JHQHUHOOH jEHUVLFKW %IEH U= BK & HED W DU D OAILNNHN HBW )RUP YHU I THQW

PSU XQG 6HNXQGSUURKVWRIIH [%U GDV z%DXZHUN 6FKZHL

XPIDVVHQG GHQ +RFK XQG 7LHIEDX NRQQWH PLW GHP %$)8

BURMHNW zODWHULDO XQG (QHUQSWHY#HY vR Magspahmegrim Berejghyjssen Gber

DXVZLUNXQJHQ GHU EDXOLFKHQ],QlUDVWU‘@(NWkQJRoéﬁlRUe6FKZHL

ODW&+ , GHU (03$ 6W *DOOHQ'BIEN zZHUG . .

KDQGHOW HV VLEK XP HLQH HLQZD[DQDCL Q@Q 6{%899;‘3@%{”9%8”(:%” o

HUVWHOOWH ORPHQWDXIQDKPH Eaalu;WEPt@ % FBRS8 ox 03 w

GLH 9HUPHLGXQJ XQG GLH (QWVRUJXQshal¥RRAstarkll §OOHQ 99 ($

.QNUDIWWUHWHQ DP  -DQXDWLNHQL Wqﬁv THPEYY 0% D o
HLQH HOWVSUHFKHQGH 3ALFKW ]]xquog §V¥5H Vﬂgw\xyu% e
(UIDVVXQJ YRQ PLQHUDOLVFKHQLSIE g, 9|H Hw EV FRH o ﬁLb\ﬁ%DOLVBKHQH&F}KVWRl
%DXDEISOOH XQG $XVKXEPDWHULDOLHO NS oH yRO .ROALNWHO ELOGHO VROFK

ZLFKWLJH %DVLV EHL ,QWHUHVMHG®BEZS§JX(
Vorgeschlagene Massnahme ZHLOV XQWHU =HLWGUXFN XQG DOAHWRPHQ

,Q =XVDPPHQDUEHLW PLW GHQ SUR HMU/GMHQ ENWVNWYHHRHR@PzZ 3URJIJQRVHQ ]XI
SRKVWRITJUXSSH HLQH OHWKR GYW W #IRQ K H-AAUUFHBIR, XRIGFKHQ HV QGHRUSE E D X
PDWLVFKHQ SHULRGLVFKHQ (UIBMYVX@X\OHWK ARG JXVHIGTRHO XQG GOWHIHQWHC

JDKOHQ ZLH $EEDX XQG 'HSRQLHRROXRH ®XRALKDQHYFRIOKTIOWLIH 1XW]XQJ ]X ZD}
,PSRUW XQG ([SRUW]DKOHQ HURGHHLWHW ZHUGHQ %HVWHKH
*UX@®JIJHQ VLQG GLH KHXWH H[LVWLH%@&&paQQnéWh@SMa\MQJVPHWKR
GHQ GHU %UDQFKHQYHUESQGH BHU .DQ %'Rv@/'ﬁYlv" H¥QIVEHULFKWHQ zHU
VRZLH GDV ' HSUHVXOWLHUHQGHQ 3U l-w,% \g % RKVWRIIHQUE]Z 5RK
P e ooy e UKL, RERRY ermﬂ* BWIHVWHL@H 6D QC

, ' RUP YR VWLNH DUWKQHKW®YG 3UR

LH 9HUZHUWXQJ YRQ :HUWVWRIHHQ&PQ(% QUl 6 E HDZH DA H WX Q-
$XVEUXFK XQG $XVKXEPDWHULDPKH /o HQ IXGHM ,QIRUP
HLQHP ORQLWRULQJ XQWHU]JRJHQ Z %{ AJ% . q WR”HQN,IRZLHlx*
P,JOLFKH +DQGOXQJVIHOGHU ]XWWBF E}g % g? g u 5RKVWRVHDLQ G H
.UHLVOS§XIH LP %DXVHNWRU ]XU BFKR \(‘/H PHODUEHMM® LW .D¢
SRQLHUDXPV GXUFK YHUPHKUW H E/RV G x thQ VLHKH 0DVVO!
VRQGHUH LP %HUHLFK GHU 5%FNDBDBL P B WIH Q GLH %@BDIOO0J YR
DXV XQYHUVFKPXW]WHP $XVKXEPDWH HB VEKHQ *UXQGODJHQ 1% U (QMDWARK H L G X 1

GDQN GHP QDWLRQDOHQ $QVDWR®EWL%DVL

Erwartete Wirkung ORNDOHQ 1XW]XQJVNRQALNWHQ

Beim Bund: 'LH 'DWHQ OLHIHUQ HLQHQ JUXGGWHUHBICWME YVRQG JUXQGVEWROLFK |II
SXW 1%U GLH 5RKVWRIIVLFKH(UX@VEHUREFKW HHIEEH@&HWQQB DOV JHZLVMHDDWHQ D!
]XQJ GHU QDWLRQDOHQ 9HUVRUQHRJIJVUHBKHUMWHIMUGHI) PR:WWHQ LQXBGNWHWH:!
PH LVW HLQH ZLFKWLJH *U X QGIHXHIQIAMH @RFEI § QQHUKZAEWGHU IHVWUHOHIQUHQ 5|
6FKULWWH []XU 8QWHUVW%W]XRQ G PUWHVAKKO QW LZHHG HHU N RUQH Q
PLQHUDOLVFKHQ 5RKVWRIIHQ VRDLH ]XU $EVFKS8W]XQJ YRQ
WHULDOA%VVHQ XQG ] % GHRKYXB Y XCHEWArtete MPAngQ %HDQV SU X
9HUNHKUVLQIUDVWUXNWXU  6LINV @ UPK Bigulo Pl W: YR ODWE L VEYRKPUD UEHLWXQJ NRO
IXW]ZHUWDQDO\VHQ ] % ,FPSRWEWH @8ERKWWNIIHURKKEH HLQ 1HW]ZHUN KXW :LVVHQ
e e e wisp R VDXVFK DXIJHEDXW ZHUGHQ :LYVWQVO%F
ZRUN wa(g XQV?NDVSV XQ éuxme(gmﬂxé(g\%xgw WMQ'E!Q ‘DWHQ WUDJHQRRW OHQEHYV
)LQDOBHQ SGI LQWHUQDWLRQDOHQ 5RKVWRIIVWDWLYV



Bei den Kantonen:'LH .DQWRQH HUKDOW HEwér@teMMEkiqy ] XU

5RKVWRITVLWXDWLRQ %EHU LKUN QW RRQMHIHELHO Kk QDM Y. X¥R6G GDV ZHLWHU
QHQ GLHVH LQ LKUH 30DQXQJHQ PLWHLQEI ] HHFKkQLHULINHLWHQ LQLGBUGSMV

Bei der Privatwirtschaft: LH :LUWVFKDIW HUNHOEOWHEHE 4 8PVHWIXQJ

WUDJ GHU %HULFKWH [XU 6LFKQWHUIHVIEE bdd KBreRALQEHKXQ@ GHU .DQWRQH XQ
VHQ VRZLH GHQ 1XW]HQ 1%U GUHHQN\QGM[EL(QMM,L#MJ—P{@HCEWZJ GHU 9RUJHKHQVZ

OLFKNHLW 1%U HLQHQ UHVVRxUFIELHQQH/F|<F2Qé/4elﬁ Q8P q_cp
UDOLVFKHQ 5RKVWRIIHQ XQG V\MHBKHU\?F' Qprﬁ?{‘@rts%‘ ¢pIpGHU % DX XQ

XQJVEUDQFKH XQG OLWWUDJH(})FG.HU ((

.QRZ KRZ EHL
JHKHQVZHLVH

B2: Materialflussanalysen und Okobilanzen
5.2.3 C: Massnahmen im Bereich Rohstoff-
Ausgangszustand sensibilisierung
I1DW%UOLFK YRUNRPPHQGH PLQHUDOLVFKH 5RKVWRIIH VLQ
QXU EHVFKUSQNW YHUI%JEDU 5RKW\91QIWW@H\PREPPW@O@TWH@@”SF"M”OWfur
XQWHU EHVWHKHQGHQ RGHU JHSD@QWNWQ“SC@%RP@%S%RQJHQ RGHU
DQGHUZHLWLJ JHQXW]WHQ *HENN\WIE“G% Fg{&%éLUWVFKDlW L

1%JOLFK GHU $NJHSWDQ] YRQ 51 E0LOJEDKVWRITHQ 6HNX
URKVWRIIHQ HKHU ]XU%FNKDOMDHERI® 5HFAEDY %'(}\MRQH_}NXQJ DOV BXHK G
JHIJHQ¥%EHU GHQ SULPSUHQ 5RKNRKRWIH ‘%\HFL VI\!|L d/ JHHPEHU (LWKRQ X
IHUWLJW VFKOHFKWHQ 5X|1 =XBHURILN EB'SWL,WF @ | Rl HUDOLVFKHQ 5RK
RIW DWWUDNWLYHU 6HNXQG§|U51+RFK\VWHMH E § WRIORN (GG K VKAV X I
FOLQJEDXVWRIIH DXI HSRQLHQ/\DI-EQ)H(BB\P S UNRIPWE ' LH HLQOHO QHC
3ULPSUURKVWRIIH DXl GHQ ODUNW ]x &% ﬁ—HS'MHZHLOLJHQ % H P % K )XB@BHH X (
ODWHULDOAXVVDQDO\VHQ ODWHUL%'C')U 'TbQ)\@ﬁF/Kc{EHUVFKQHVGHQ\
GHU HLQ]HOQHQ 6FKULWWH EHL H.'Q-IU] * ZL Q SHU RGIHED UPC
XQG VHNXQGSUHQ 5RKVWRIIHQ HEIODREY IJjjJHQI EQ]‘@QbFKNHL{WRUBBH'—

GHU HIIHNWLYHQ ODWHULDOVW bl PHIQ \ﬁ\(JWdS' PLWNWFFL}EQW%J&;OLWKHQQKR“

.RVWHQ E]Z (QHUJLHDXI1Z§QGH @QWwROY ‘NRELRDMWOEW KHQ $SXIJDEHQWHLC
ODWHULDOA%VVH DXI LKUH 8PZHGWQHOHYDQ] XQWHUVXFKW ZH

'LH EHVWHKHQGHQ XQG IUHL YHU | ¥orgesahlpgene Na&sBo® Q] GDWHQ
GHU .%2% (PSIHKOXQJ z>NRELODQ]GDWHR HLR) D X6 HUHLFWLRQV XQG .RPPX
HQWKDOWHQ JHQHULVFKH :HUWHH'XU¥ K VERKEHWOVOH. Vv #4EH 8 RE VRV R 1 TH, NGRI@H Q
VDPWH 6FKZHL]JHU %DXEUDQFKH XQG :(LQYNORKBUW K XS UVFKHBBFKDIW WXVDP

QHU )LUPHQ QHW]W ZHUGHQ 'LHV HUP ,JOLFKWVWHLQ
WUDQVIHU XQG HLQ JHPHLQVDPHV NI
Vorgeschlagene Massnahme EHLP $XIEDX YRQ QHXHP :LVVHQ GHHL G

9HUJOHLFKHQGH 'DUVWHOOXQJ XQ GP¥HHAQZQRQIX GHR+BRPDVYWR ! THQLL@HEH L
XPZHOWEHODVWXQJ GHU SULPsUBQ %bX@MAATEN it MVPIHESL W
GHU 5%FNJHZLQQXQJ YRQ 6HNXQGOUEDXVWRIIHQ DXV %DXDEI
OHQ XQG $XVKXE $XVEUXFKPDWBWHEWarke® WEDNGLHUHQG D X

ULDOAXVVDQDO\WVHQ XQG >NRE LVO I5QH W Qe BlUkY §dnEM0AR biMiideMéinden und der Rriva
OHWKRGH GHU _NRORJLVFKHQ .QD/SS KylhscWart: § P H OMOBRHNPOLIRVOY KOH QGHY 1HW]ZF

SXQNWH 8%3 NRORJLVFKHU )XWDBHEBKENVDPHUIOVHWEKKIRS YRQ 5RKVWRII
'DUVWHOOXQJ z3ULP8U YV 6HNXNRGSEUURKVWRIIH, DXFK LQ

QRPLVFKHU +LQVLFKW YRONVZLGWYFKDIWOLFKH %HXUWHLOXQ
8PZHOWPDVVQDKPHQ 92%8

(V VROOHQ ]XGHP 0, JOLFKNHLWHQ DEJHNOSUW ZHUGHQ ZLH
5HF\FOLQJEDXVWRIIH JHI _UGHQWUZADGHQ N.QQHQ ] %
WLRQ 1RUPHQDQSDVVXQJHQ RGHU $QUHLI]H



6FKOXVVEHPHUNXQJHQ

'"HU %HULFKW %EHU GLH 9HUVRKWX Q4H®H U HBFXAHQ] PIZWL@LEHQ 8QWRQHUXQGJIF
HQHUJHWLVFKHQ PLQHUDOLVFKHODEORKWVYHRHB Y @IHW ICAHKWYRIUL@HVFKOMPRWQHQ 0D
VFKH 5RKVWRIIH XQG GLH GDUPKYQ QiérBdrd keind/kaiord@ufgdbeh( ¥ LY W EHDEVLFKWLJIW
HUI¥%OOHQ GHQ $XIWUDJ GHV % XK GH\WWPNMW PDHPE\GHIUDVYQDEPKPHQ PLW GHQ .D
DXV GHP z$SNWLRQVSODQ *U%QH :LUWWYHQO XD UERRWHGU]LH $NWLYLWSWEQ GHV
OLW GHP $NWLRQVSODQ *U%QH LWWHKNIFEBDI®QDWLRQDONHBLEKW “LEHUHGKA@®LQHU
"HLWHUHQWZLFNOXQJ m m PDUANVYROOBQY VRKNDIPPHQ PLW GHQ .DQRWBRQHQ GL
QDKPHQ GHV %XQGHV [1%U HLQH UHVXRIUFHOBFKRRHQOBIHN PULPSESUHQ@XQG VHN
NXQIWVIS§KLIJH 6FKZHL], YRP ]BBOWWFKHQVFRKVMRIWHQ XQWHUVW%W]HQ
ODVVQDKPHQ GDV IUHLZLOOLJH (@JDJHRQOWHQRWQU DLOHNSFEEOMH EHL GHU@PVHW]X
‘LVVHQVEKDIW XQG *HVHOOVFKDUWL]XH UGHKR GOEH IG HRDhEPNEPRr Uidgsiietithtel L Q
FKHQ 5HVVRXUFHQ XQWHUVW¥%W]HQ QHKPHQ ZHOFKH I%U VSH]JLAVFKH 5RKVWR

'HU YRUOLHJHQGH %HULFKW YHUPLWWS®MQ YRRRUU GREVWHPK+DRWMNKD O LWHIQUWH X
JUXQG HLQH jEHUVLFKW ]X GHQUDIOAKARE R K O JHKWSLUWLFRKEHUQ @ D0 D X FKQ] X QWN X Q G
VFKHQ 5RKVWRIIHQ GHU 6FKZHIBLFRBUKD ® 8 MWOH NMM/G GHO%FNHQ ZHU@H®HG@DULQ
VWHOOXQJ GHU QDWLRQDOHQ SHWR/IR SHUQLR B LWF&HBVHOWOMDOLY LHUX YHQ ZHQQ
VWRIIHQ (U JHLJW .RPSHWHQ]HQ $® G 9H BREWERUIW XOKHOXIQJVEHULAKWEDGLHQH
| GHUDOLVWLVFKHQ 6FKZHL] DXIQX]QGWV.WE DO MQ6FKUMRUNXYHOLW PLQEHQOLVFK
VFKHQ %HK UGHQ :LUWVFKDIW OLWKEBVYFIRDIALNXWEQIPHOWDQGHUHQ 1XW]XQJVI
NHLW GDU ,P %HULFKW ZLUG IHQWHHY WH®HQV X G 6 VW EV/H € KG ¥4 B HDUNOVID ¥ HVOVAHHRQY 6 W D Q
6FKXW] XQG 1XW]XQJVDQVSU%FKH HHL GHHUGBREKNW RZ L HEH D
QXQJ HLQH ]XQHKPHQG ZLFKW BJEHKWBOIRQO H
JHUQGH 1XW]XQJVDQVSU%FKH LP :XV‘_%EUQv 'ﬁjﬁ gﬂﬁé@b%ﬁi%DJHQHQ ODVVQDKPH
IXW]XQJ KHLPLVFKHU 3ULP§UURIQVWIQ IHUé| I—?k{f-?]b L EHVR
GHUH PLW :DOG *UXQGZDVVHUYRUNRBURdd QH U / §oXRMNGF KIXIM(EOW HLQH *HVDPWVLEFI
IXIWUHLQKDOWXQJ )UXFKWIROJHASFIKHEDXQE L B/F KXIW] OHDBLHIQ A 3%V \HH W @BGH & L H
%LRGLYHUVLWSEW XQG /DQGYVFHDIMQQ LOF-RKNADHIHHY JRGWHWY FIKHHIL RQ Q HUBIKOAHNIFIKHQ 51
ZLUWVFKDIWOLFKHQ ,QWHUHVVH® X % &R GXSUCER AMZIHHIEM |RRERQUFK YR QQ B IPQMU HIA]
ULVPXV VRZLH PLW ZHLWHUHQ ORI D@UHEXWKQAUUNNWQIYHFE&RH@W LQHUBBUY:FNHQ 5R
9HUNHKU 'LH JHQWUDOH +HUGRFHLUGKNFXQIL HXYQILEWM MULAKHU QDWLRQDOHU ,QWH
GHU (UIDVVXQJ *HZLFKWXQJ XQRBQ»HXUWHL J Y = Q
Ainwig Lovenveashun zhog work SICRIDAAIATRRRHAe 1y sou nene!
=LHOH XQG 1XW]XQJVLQWHUHW® @ JUEIS}\W*E Hth XQG GHMQHUZHQ
VHQ RGHU GHQ JOHLFKHQ UHFKHNUODNF % %JXSG%W lf WRIIHQ VRQLH GHU

X
VXQJVVWXIH m DXIZHLVHQ N
"HU %XQG YHUI%JW DN)W@QHI@Wi%HUG(g}fﬂ?LkQ]HOQHQ -DQWRQHQ =XGRQGELHWHY

L

@) l{J%FhLﬂ(\(/Wd(I(PI-lI'FKXQJ DOOISE§OOLJHU .

]X GHQ 9RUNRPPHQ SULPSUHU PEIQRIUD
ORJLVFKH %DVLVGDWHQ ZHUGHQ JHP $viXatwirsehaf® 1RH PDWLRBDHNV SURAWLHUW Y
VHW] *HR,* E]Z GHU /DQGHVJHRORJLMDWHR UG QRQVHIA%LVVHQ XQG S5HN@RXUFHCQ
GXUFK GLH /IDQGHVJHRORJLH YRW VEABRKWWRRIHEHRIUHLWJIHVWHO

KHU MHGRFK RKQH HLQH V\VWHPBWLVFKH (UKHEXQJ XQG %HZ

WXQJ GHU PLQHUDOLVFKHQ S5RKEWWRIIHL XWX IHGHE VVHUXQYXQJIVIHOGHUQ DEJHC
5HVVRXUFHQHIA]JLHQ] XQG ]XU 6EYO IPHH\QVX.GID KE@! & DBAMRXN | DEH GLH HARZHQWH 9H!|
O8XIH XQWHUVW¥%W]W GDV %$)8 LIP 5PKWHRLQHIUDHOL YBEXKG DSXRKVWRIITHD@OHX XQW
WUDJV VRZLH GXUFK GLH LP $NWKRQMSOIEODIHRGOWRQIULQG ZLFKWEKBLOHPH

IROJHEHULFKW XU z*U%QHQW HQURMKKRKIDYWQ LHVWWYXE8OWNRQALNW HOWLGX KHO |
ODVVQDKPHQ GHQ YHUPHKUWHQ (LQWLRR WYR® GHNRQGEQURKVWRIIHQ BRUFK 6F
VWRIIHQ GLHV _.NRQRPLVFK XQG _NRORGIMFE VLQQYF

"HU ITHQWOLFKH 8QWHUJUXQGGEHA QG HAV 8\PLVAHWY R @/H G DI ROGHUW NHLQH .
OHU +HUUVFKDIW XQG GLH 1XW]QX @GHGH\F B8O/ 8 Q3$DXY & Q LMW



(1

(2

K]

(4]

(5]

(6]

(7]

(8]

El

(10]

(11]

S5HIHUHQ]HQ

%$)8 *U%QH :LUWVFKDIW QGHIN.WK R/[EY VW Q & IMWX 6 JHW DO "LH PIL@ H3HUD 6 ¥ IF KHHLG
SODQ %XQGHVDPW I%U 8PZHOW %)@ AKW W S 6 FKZH QHHAM WEKH JHRWHFKQLVFKH .RPPLVVL

16%6XEVFULEHU PHVVDJH DWWDFKPHQW Y13 o $QHU s EWHLOH X QG HU G0 BRIKV \
%$)8 *U%QH :LUWVFKDIW WHDW KW BQ BXEORXJEXNWVFKODQG *HRORJLMFKHYHIDKH
QDKPHQ GHV %XQGHV I%U HLQH UBIMYWRDEUF HQ WVERRIYVIPOERHLHXNXIWURJIUD SKL H QN-XRFKHH P |
KLJH 6FKZHL] %XQGHVDPW |%U 8ZZHIDIW %$)8 KWWHHKZIzZIHUEDUW 6WXWWJIDUW

DGPLQ FK EDIX GH KRPH WKHPHQ ZIQURW FiDIN NRRMX P( I RAKD o $JJURSHIWWY H\D GR
PDWLRQHQ JUXHQH ZLUWVFKDIWLSROUOIWXMFKGY \RKHWIKDIO WWURI VDQG JWD YDH/ODD QGHK D
QH ZLUWVFKDIW KWPO IRU EXLOGLQJ SXUSRVHV KWWSLRDX MRR H

$5( 6DFKSODQ 9HUNHKU 7HLXQIURJISPHFEDOyj§XEOLFDWLRQ 63 B B(ULFKVHQ
+DUWJHVWHLQ KWWSV ZZZ DUNXRGFQUQHEK GRPVIXUNGH GR  =HPHQWO L H I H UNX@PXL H UM
VDFKSODQBYHUNHKUHUJDHQ]XQJKDADWKHV W $H QED®IGCRE®D @ RRBHE PH U LV F K H QV&H IKMOMAL Q
SODQBYHUNHKUHUJDHQ]XQJKDUWJHVWHLQ S@IZ FHPVXLVVH FK FHPVXLVVH SUR&GKX WLR

$5( 6DFKSODQ 9HUNHKU 7HLX QURJUSHPH KWL 'ODQJ GH
+DUWJHVWHLQ (UOSXWHUXQJIHBK KWHVGHE] Y& 2DUH DGPKQHVEHULFKW KWWREWBRIVIXE
KRPH UDXPHQWZLFNOXQJ XQG UDX®SDDQXOQORNGADWHIXH X QK UHVEHULFKW  BGH S

QXQJ NRQIHSWH XQG VDFKSODHQN VP KSO R HRVIXE YVHE X @ BHMUROLROVUHGXNWLRQHQ
SODQ YHUNHKU VSY VDFKSODQPYKWRBKU VSY/FW#HQI‘S@JLR/JM@'PQ &HPHQWLQGXYWUHHR &HP

$5( (YDOXDWLRQ YRQ 3RVDHIQV V VO LHYELLMAYIHGQY He,fuK +F HPVXLVVH SURGXNWWURQJIFRQBE!
FKH GHU /DQGVFKDIWHQ YRQ QD W LRXDXNY %HIE HKNMPYO) @ DRMAL GH
EHULFKW %XQGHVDPW [%U 5DXPHKQYWBVMEP %@J $5( +BBWIHVWHLQ DXV GHWULERWADLF
Z2ZZ DUH DGPLQ FK GDP DUH GH GRN\XPHRWHRYRENNWU SXEOIQG VFKZHL]HU LYV FKHW WO \
QHQ (YDOXDWLRQB 3RWHQ]LDOJREIKHMEH B + DYV KWRHLE UG L¥H JRRIJOH FRP AOKB G %](!
%/1 SGI GRZQORDG SG| (YDOXDWLRBB 3R¥5Q:I)NOWIHEL HW H

+DUWVWHLQEU & %&FKHB%/1BGH SGI [19] $5( (UOSXWHUXQJHQ ]XP 6DEKSOURBQ
(033% BURMHNW ODW&+ m ODMANVRXO FMQX DPHUNLHUXQGVEW]H [XU +DUWJIHWWRWQ V"
VRZLH 8PZHOWDXVZLUNXQJHQ GHU EBXOLHRHYWQ5DPXIRHDYWILUDFNDXQJ $5( %HU@ RKWW S\
6FKZHL] KWWSV ZZZ HPSD FK GRFXWE ®BVYVY DUH GH KRPH UDXPHQWZLFNOXQJ XLHG UD X
%YHULFKWB%DXBY B SGI D EE DE FE@EGESODQXQJ NRQJHSWH XQG VDEXQ@GBWQH
HII VDFKSODQ YHUNHKU VSY VDFKBODRP YXHWUMN® K

%XQGHVYHUVDPPOXQJ GHU 6FKZHKEB UWRE KB WVEIHQRYVVHQY - LHVHERDONW IBWHILVEH
9HURUGQXQJ %EHU GLH /DRARBGRJIHROHRUHHQ HYQBRKNWRITY DXV JHRORJIAMARKMUF KIH V

RUGQXQJ /*HRO9 LQ 65 KW\WRS¥ GHZZ Ol XQG XPZHOWUHOHYDQW®IRJ I6H F& WU

FODVVLAHG FRPSLODWLRQ 6FKZHL] JHRWHFKQLVFKH 6HULNZIWVWRBR
. KWWS H FROOHFWLRQ HWKELBJHWK] FK VKI

%) 6 3K\WLVFKH .RQWHQ mA%V 0DRQVEHE® 0DWHULDO

8PZHOWJHVDPWUHFKQXQJ m ,QGLWDWRYED NHXQGHVEPW Yo, b SeHI m GG MW WEH RV H(

%)6 KWWSV ZZZ EIV DGPLQ FKHE W B KPKR P{DREHRVYWDWLVWLN GHU 6FKZHL] GRFKH

XPZHOW XPZHOWJHVDPWUHFKQXQJ PDWHULDRDRKRAVWULE RWHFRPOYHUZDOWXQN ©RISH] XV W
. PLQ FK SDJHV EHUHLFKH ZDUHQ TXHU\ [KWP

%)6 ODWHULDOAXVVNRQWHQX@GGZUHNWH ,QSXWA%Y YV

WHHIDO m (LQIXKWEBQ =@ @QWHE

VLFK GLHVH ]XVDPPHQVHW]HQ 6&7$7WH drdciH LQ)(WH[?l?I@
EDQN GHV %)6 %XQGHVDPW |%azgVEDW DGW L { DAY X oy WYV @ KWWSV - 222 HERNEPHQ FK
PLQ FK EIV GH KRPH VWDWLVWLNHDBWXP XBZ 'S('-PYJF%OWQHHVBEHPHUNXQRBQGR’WG‘V

UHFKQXQJ PDWHULDOAXHVVH KWPO DOBG SGlI

$5( +DUWVWHLQEU%FKH GWDQ@QM\)&@@%fKﬁmU fDOLQHQ $* ‘HU WR B EXQD | &
QOXQJ %XQGHVDPW 1%U 5DXPHQW ZZ PNJBX QJ W(" %&FKZQHL] KWWS 22z VDO] FK GH
DGPLQ FK DUH GH KRPH ODHQGOLHWH VUSHAPH X G EHUJIJFIMVEYRULVFEKH % HU J ZJHUWN NRRKH- K
JLDOWKHPHQ KDUWJHVWHLQ KD WW MNIKHLE UXIYHOHO VIS % YKKLVWRULVFKHKWWME JED

GLH VWDQGRUWSODQXQJ KWPO ZZZ VIJKE FK
%$)8 $EODJHUXQJ YRQ XQYHMWWHPR%h\PﬁB%&kaE (YDOXDWLR? WQ?I%@WDW?
ULDO LQ ODWHULDODEEDXVWHO®%KXQGHY® P e/ T AR rExE R LE%@KXQJ LP %HWRRQBBX 7)%

1%U 8PZHOW %$)8 %HUQ KWWSV P zzz ED4X D PR 8k L&

EDIX LW GRNXPHQWH DEIDOO H[WEOQHW EBKBQFEHU LFK 5W H -§ KUOR DK H Q 0IL5%0WD GIT
UXQJBYRQBXQYHUVFKPXW]WHPDXVRXEPDW BDIXZE UG FSEFW EHHILLD PRONDEV VW X G L W FE-HW 11 B
VWHOO SGI GRZQORDG SGI| DEOD HPDXQYJBY RLERQDMHRQERP 6WIW KWWS ZZZ QRRBFEK GB
KXEPDWHULDOLQPDWHULDODEEDXVWHOO SGILHQ FIP
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6,% (QWZLFNOXQJ %DXZHUNBRKIHQJIBNHAHEDRG %HUQ KWWS ZZZ VIBXYORDRX AOHD
QLHXU XQG $UFKLWHNWHQYHUHIH GGBLEQYWWS XWXERK LD FAHGLHQNRQIHUHQ]HQVWUD BPNBU
OHLVWXQJHQ DUWLNHOEHLW WBHJBEDXEWDNOWHUWHFOH HWMIZAFBIORKVWRIITVWUDWHILHBGH S

VFKZHL] 42 '), 6XVWDLQDEOH OLYHOWLKRHRFAWLRIQGD Q F H
%$)8 %DXDEISOOH LQ GHBWRIGZHL] m +BRRIGEDX$SULO '"HSDUWPHQW ORSPBQWUQDW
KWWSV ZZZ EDIX DGPLQ FK GDP BDIX HQ GRNXPHRWGRREKWWS ZZZ HQQ R QIEGHDQHMQGAG
WHUQH VWXGLHQ EHULFKWH EDKDEDD(H/&/%IB,IR %%I—\Iﬁ:\ﬁF S KRy p .
GLH  SGI GRZQORDG SGI EDXDERFKEONBLQRGHOVFKZHLI, 65.(2 o Q@

R Sl KWW S UHSRUWY ZHIRUXP RUJ JOREDW FRPSFE
$:(/ BUEDQ OLQLQJ 3RWHQ]RDIGRNWUDFKWXQUILHEZWGRZQORDGYV

VLHUV 30DQXQJ GHU SEIDOO X&HNHHR FHQZLUWV,EKR/ ) . |
IDOOZLUWVFKDIW $PW 1%U $EIBDD $:E(X/\\?E%?Lg§§w| F{/%y@&lwﬁ\\/bs%?ﬂﬂﬁu,ggﬁﬁ/xm@gﬁgQ(‘
'DQWRQ =3%ULFK KWWS ZzzZz DZM'@N]WLNQLQWEWQ N BBAS s ywLIH $QuHOHIHmQKHOWHQ ('S

DZHO GH DEIDOOBURKVWRIIHBPOQWODMMBRY Y REYSEDH XY EDLR 0ppHODUEHLW DES KWWS
WHQWLDOEHWUDFKWXQJ KWPO PLQ FK GH]D HQ KRPH VGF VWUDWRHQWLOOHQQ

%)6 6WDWLVWLN GHU 8QWHRMUQGHKPHQWRDVOYXNMZXUXBWDLQDEOH GHYHORSPHQW JRDO)
6WDQG KWWSV 72 ZHEKR B M IMBIFK\EIN G 6 povLo o 'XQVFK 9L CFRIEND 6 (G
WLVWLNHQ LQGXVWULH GLHQ VMM KWPXQ THGoRRK AN RIS @ YR W 7KH KXED O, QY WL VX W Q
%)6 3URGXNWLRQVNRQWR NYK)®BG HND PW(MUR S WHDQ GVWEPLQLVWUDWLRQ GAWMSLIH UHV

FK¥WHO KWWSV ZZZ EIV DGPLQLRNK & IWRG@H ERPIH X WDWLV

ZLUWVFKDIW YRONVZLUWVFKDIKOWFKRIQYEV PR UHFK QXQAINSERG KD 1w O L F K H QUMD QMIZ R U W >
NRQWR KWPO PHQ m 3RVLWLRQVSDSLHU XQG $WWWRQNBODQ G
81(3 ,QWHUQDWLRQDO 5HVRXUPHQBIBORD) ,5B QRWWEW XQ2 GHU 8QWHUQHKPHQ HAOUN*HVHOO
UHVRXUFHSDQHO KWWSV ZZZ VHFR DGPLQ FK VHFREIWKRPH $X\
%)6 8PZHOWJIHVDPWUHFKQXQmM hX BW\VL % I\-,I\'liéggfﬁHUWVVFKKDDIIV\\;VOOLLFFKKHHBB:E));%ZQRDU%N)E(g
HPLVVLRQHQ %XQGHVDPW 1%U 6WWWBVWLN, % h X YRS
ZZZ EIV DGPLQ FK EIV GH KRPH VWD WR VWL DXP XPZHO

ZHOWJHVDPWUHFKQXQJ OXIWHPLVVLRQHB7KWPO 6WUDWHILH QDFKKDOWLJHMQWZLFNOX
FKZHL]JHULVFKHU %XQGHVUDW EKWHWGM ZZZ D
7VFKDQQHQ 3 .RPPHQWDUm53* $ HS] 6XQ -

[
.RPPHQWDU ]XP %XQGHVJHVHW] %EHWPIGLH 5D E%ﬁﬁﬁfﬁfﬁ%d&&%gigzNOX[W‘Ui?’vmp"]owm'\' -
HJJHU 3 ORRU $ 5XFK 3 7VFKDQQHQ =%U +

IDQGHVDPW I%U %HUJEDX (QHUSRHK\VXORSI MHRORJLH

FKHUXQJVEHULFKW KWWS ZZXBHEHIHGUREHUQWHKRH®GHONY VLQG DXI GHP 6WDQG YRQ 2N/
VWRIIH URKVWRIIH URKVWR I I WLIFFKKHHUUOQRINEEHHU LFKW URKVWRI |

ULFKW KWPO

‘HEHU / "HU ,VWHUUHLFKAHFXRIJERRNMWRI1SODQ
%XQGHVDQVWDOW KVFAWBW Q#ZA JHRORJLH

QHZV DUWLNHO DUWLFOH GHU REQWRRBHLFKLVFKH URKVWRIIS
FDFKH

(& 1RQ HQHUJ\ PLQHUDO B[WUDFWLRQ DQG 1DWXU

(& 5HFRPPHQGDWLRQV RQ WRE@VIURPHZRUN FRQGLW

WKH HIWUDFWLRQ RI QRQ HQKWRSHIZQPEIOLRQLDOV LQ WKH (

KWWS HF HXURSD HX 'RFV5RRP GRFWRHQWV DWWDFKP
WUDQVODWLRQV HQ UHQGLWLRQV QDWLYH

1RUZHJLDQ OLQLVWU\ RI 7U D GMUDOGH JQ GRW WK H 6

PLQHUDO LQGXVWU\ OLQLVWUV®BR 7URGEDDQG ,QGXVWU\ 2
KWWSV ZZZ UHJMHULQJHQ QR FBQWHEGWDVVHWY IH G
D H DHD VWUDWHJI\IRUWKHPILQHUDOLQGXVWU\B SG

JHUUHUR 5 & * 6 8 6\ HHRMOWRIWLBPQ G BXUYH
QHUDOV VFLHQFH VWUDWHJI\RDBPKUBWRXHRH OLIHF\FOH DSSU
ORJLFDO 6XUYH\ KWWS SXUO IGOS JRY *32 JSR

6*9 5RKVWRIIVWUDWHJLHUKMHEVIHWDHRKUIXQIVVLFKH
RUJDQLVDWLRQ GHU 6FKZHL]HU .GBUEGFKZHL]J]HULVFKHU *HZ



$QKDQJ $NWHXUH LP %YHUHLFK GHIUHPLQHUDOLVFK

$VVRFLDWLRQ 5RPDQGH GHV 0-WLHUWRKEZODBUHVRKH *H$BODVFKDIW 1%U KL

$VVRFLD]LRQH ,QGXVWULH *ubQLwWL 0bUPIEDXIRUVEKXQJ
SLHWUH 7LFLQR $.*7 6FKZHLJHULVFKH *HVHOOVFKDIW 1%U +,

'DFKRUJDQLVDWLRQ GHU 6FKZHL]JHU %FXZHU YHWAK/DFIKAH 0 L \EPRIKAV ,QGXVWULH

VFKZHL] 6FKZHL]JHULVFKH 1RUPHQ 9HUHLQLJXQJ

'DFKYHUEDQG GHU 6FKZHLIHU :LUWVFLD M, f1FREREHINGRY BT axqa sHU swt
)DFKVWHOOH 6HNXQGSUURKVWRIIH OLQHUDOLHQ668QG )RVVLOLHQVDPPOHU

)DFKYHUEDQG GHU 6FKZHL]JHULVFKHQGEKXHIX®GLVFKH 9HUHLQLJXQJ YRQ (QH
%HWRQLQGXVWULH *HRZJBVWHQVFKDIWHUQ

JDFKYHUEDQG 1%U 6FKZHL]HU %HWRQSBRGHKINWUILVFBEHWIHZHWEEBYHUEDQG
JDFKYHUEDQG 6FKZHL]JHULVFKHU +HUWWKOROHYHULVFKHU ,QJHQLHXU XQ% $UF

YRQ %HWRQIXVDWIPLWWHOQ 6FKZHLIHUAFKHU 0DOHU XQG
,QIRUPDWLRQVSODWWIRUP 1%U %HWRG SVHUXQWHIRAKPXIW YHUED QG
.RQIHUHQ] 6WHLQH XQG (UGHQ GFKZHL]HIQVLFKHU i EHUZDFKXQJVYHUED

1%U *HVWHLQVEDXVWRIIH
.RRUGLQDWLRQVNRQIHUHQ] GHU %DX XQG /LHJH

VFKDIWVRUJDQH GHU _ITHQWOLFKHQ BbK&HIbIYO6VFKHU 93Y&DQG 1%U GDV $X

5%FNEDX X%G 5HF\FOLQJZHVHQ
IDWXUVWHLQ 9HUEDQG 6FKZHL]
9HUEDQG GHU 6FKZHL]HULVFKHQ &HPHQ

1HW]ZHUN OLQHUDOLVFKH 5RKVWRIIH 6FKZGWuLH 1(52 FHPVXLVVH
3UR IDWXUVWHLQ 316 9HUEDQG VFKZHL]JHULVFKH ODVFKLQHQ
6FKZHL]HU %DXPHLVWHUYHUEDQG (OHNWUR Xg3f9 OHWDOO ,QGXVWULH

6FKZHL]HU *HRORJHQYHUEDQG OHUEDZQG(§FKZHLIHULVFKH =LHJHOIFQIG X
6FKZHL]JHULVFKH SUEHLWVJHPHLQVFKPIWERQS VFKZHLIHULVFKHU +DUWVWHL
BWHLQH XQG (UGHQ IHBBBOG 6WDKO OHWDOO XQG 3DSLHL

6FKZHL]JHULVFKH *HRWHFKQLVFKH .RPAHHUWAO.RQ 7TURFRNHQP UWHO 6FKZHL]



