
                   Rudarsko-geološko-naftni zbornik                                     Vol. 23                    str.  45-52                                         Zagreb, 2011.

UDK 622.3:691  !"#$%&'"() 

UDC 622.3:691         !"#$%&&'#()* +)+%"

*+,&-.,)(-.)-%/Hrvatski01"#)2')( 
 
                          

!"#$%&# '& ()(*+, -.+ /(-.$0+ 0+'$.&*'+1 2+.(3+'& 4& 
-.(+43(/'#! 5.&6$3+'2)+1 0&"$.+#&*& ! 5.&/ 4&5.$7 + 

4&5.$7&8)! 9!-&'+#!

"1$ $'3+.('0$'"&* +0-&%" (: "1$ /$*+3$.; (: 0+'$.&* 
.&< 0&"$.+&*2 !2$/ :(. 7!+*/+'5 0&"$.+&*2 -.(/!%"+(' 

"( "1$ %+"; (: 4&5.$7 &'/ "1$ 4&5.$7 %(!'";

KAROLINA NOVAK1,/'012'34506'2 /'74892'1895*4:2

3456 7878 9)-"%:; <.:'=%>) ?@; 9)-"%:; A">)2&B)
2C.7)"&B#D-%#*#EB#D()$2(' $)B.*2%2 F>%.G'*'E2) . 9)-"%:.; !'%"#22'H%>) I; 9)-"%:; A">)2&B)

)=>?@AB CD>B@DE ;"<=!<"%<';>(%&"(%?+/'@&%+"(>%('=&"<A&%(/'+@&=&?('=!(->+-
%&$-&B';>&%<A(/'!"(%=;<"!'-(@&<%&@(

)BF GHCIJE =;(!&(>' ;>(%%&%C/' @&%+"(>' "(D' @(!+"&(>/' C"++%B<#=+' C(='
+@&==&<%/'><""E'!"(%=;<"!

2KLBMKN
F"(%=;<"!' @&%+"(>%&B' =&"<A&%(' &,"(A%<' #!?+$+' %(' G&?+%#' ?+)&%&G+'

;"<&,A<)(' &' -<>&$&%#' &=;#H%&B' ;>&%<A(I' 7#J&%(' !"(%=;<"!(' "(,@?+"%('
?+' A"&?+)%<=!&' @&%+"(>%+' =&"<A&%+/' %&=-(' G&?+%(' ;<)"J(A(' =(@<' -"(!-+'
!"(%=;<"!%+' )+=!&%(G&?+I' :(' ;"&@?+"#' ;<!"<H%?+' -(@+%&B' (C"+C(!(' -<?&'
=+')<;"+@(?#'#'K(C"+L'&,'<-<>%&B'J#;(%&?(/'H!<'?+';<=>?+)&G(',(!A("(%?('
+-=;><(!(G&?=-&B' ;<>?(' %(' ;<)"#$?#' K(C"+L(/' ;<=+L&G+' #%#!("' M("-('
;"&"<)+'N+)A+)%&G(/';<-#H(>&'=@<')<L&!&'<)C<A<"'%(';&!(%?+'-(-(A' ?+'
#!?+G(?')#J&%+'-(@&<%=-<C'!"(%=;<"!('%('+@&=&?#'=!(->+%&$-&B';>&%<A(I

2)"+O+%&@'@<)+>&@(';"&-(,(!'P+'=+'#!?+G(?'%('<-<>&H'-<?&'%(=!(?+'
;"&>&-<@' !"(%=;<"!('@&%+"(>%+' =&"<A&%+/' #' <)%<=#' %(' #!?+G(?' #' =>#$(?#'
)<,A<>+'"()(';<A"H&%=-&B'-<;<A('#'%+;<="+)%<?'L>&,&%&'C"()(I'Q-(,(!'P+'
=+'%(';<!"+L#';"+&=;&!&A(%?('=!(A('<',(!A("(%?#'-<;<A('#'L>&,&%&'#"L(%&B'
="+)&H!('-(<'%(?L<>?+C'"?+H+%?('C><L(>%<C';"<L>+@('<%+$&HP+%?('<-<>&H(I

8#)("=-&'"()<A&';"+)<)"+O+%&'=#'@?+=!<@';<?(A>?&A(%?('@&%+"(>%&B'
=&"<A&%(/'('<C"(%&$+%&'"+(>%&@'@<C#P%<=!&@('&'B!?+%?&@(')"#H!A+%+',(-
?+)%&G+'!+'=+'=!"#$%?(G&/';"&?+'=A+C('"#)("&/'C+<><,&'&')"#C&'C+<,%(%=!A+-
%&G&' '@<"(?#'(-!&A%<'#->?#$&!&'#';"<=!<"%<';>(%&"(%?+I'9(@+%&'(C"+C(!&'
)<;"+@(?#'=+'#'K(C"+L'-(@&<%=-&@'!"(%=;<"!<@/'='#)(>?+%<=!&'&')<'RSS'
km. U godinama intenzivne gradnje dovezeni su milijuni tona mineralne 
=&"<A&%+I':(@+P+'=+';&!(%?+')('>&'=+'@<C#';<>#$&!&'"(G&<%(>%&?('"?+H+%?(/'
;"&@?+"+%&@';"<=!<"%&@';>(%&"(%?+@T
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N&%+"(>'"(D'@(!+"&(>'!"(%=;<"!')&"+G!>E'(UU+G!='(';"<)#G!V='#%&!';"&G+'
(%)'+WB(#=!'C(=+='(@<#%!=I'F"(%=;<"!(!&<%'>+%C!B'&=';"<;<"!&<%(>'!<'"(D'
@(!+"&(>';"&G+X'&!='><D';"&G+'+%(L>+='=B<"!'!"(%=;<"!(!&<%')&=!(%G+='<%>EI'
Taking into account stone aggregates delivered to Zagreb, the conse-
Y#+%G+' <U' +W;><&!(!&<%' Z+>)=' G><=#"+' &%' !B+' K(C"+L' ("+(/' ;("!&G#>(">E'
within the Medvednica Nature Park, we tried to answer the question of 
!B+'&@;(G!'<U'!"(%=;<"!')&=!(%G+='<%'!B+'C"++%B<#=+'C(='+@&==&<%=I

[+"!(&%'@<)+>='D&>>';"+=+%!'+%A&"<%@+%!(>'&@;(G!'<U'!B+'=!<%+'(C-
C"+C(!+' !"(%=;<"!(!&<%' (%)' <U' %+("LE' G&!E' Y#(""&+=I' FB+' C+%+"(>>E' (G-
G+;!+)';#L>&G'<;&%&<%'<%'!B+'G><=#"+'<U'%+("LE'G&!E'Y#(""&+='(='!B+'L+=!'
=<>#!&<%'!<'+%A&"<%@+%!(>';<>>#!&<%'D&>>'B(A+'!<'L+'"+A&+D+)I'

N&%&%C'D<"-='("+';"+)+=!&%+)'LE'@&%+"(>'"+=<#"G+='=&!+='(%)'>&@&!+)'
LE'"+(>';<==&L&>&!&+='(%)'&%!+%!&<%='<U'!B+'G<@@#%&!E/'!B+"+U<"+'!B+'+W-
;+"!=/'&I+I'@&%+"=/'C+<><C&=!='(%)'<!B+"'C+<=G&+%!&=!=/'=B<#>)'L+'(G!&A+>E'
&%A<>A+)'&%'=;(!&(>';>(%%&%CI

During the years of intensive construction, millions of tons have 
L++%')+>&A+"+)'U"<@')&=!(%G+='#;'!<'RSS'-@I'FB+'Y#+=!&<%'("&=+='DB+!B+"'
=<@+'@<"+' "(!&<%(>' =<>#!&<%='G<#>)'L+'C+%+"(!+)'LE'@<"+'(;;"<;"&(!+'
=;(!&(>';>(%%&%g?
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Nekada brojni, kamenolomi na Medvednici sada su 
=(=!(A%&')&<'!+-'%+-&B';"<H>&B'A"+@+%(I'\-=;><(!(G&?('=+'
!"+%#!%<'<)A&?('=(@<'#')A('-(@+%<><@(/'&,"&$&!<'#'=@&=>#'
=(%(G&?+'&';"&A<O+%?('-(@+%<><@('-<%($%<?'%(@?+%&I'

M<=>?+)&G('?+'!<'=!(A('#;"(A%&B'<"C(%('<'%+;<J+>?%<=!&'
"#)("=-+'=!"#-+'%(';<)"#$?#'3"()('K(C"+L('&'K(C"+L($-+'
J#;(%&?+/' H!<' ?+' %<"@&"(%<' &' ;<=!<?+P&@' ;"<=!<"%&@'
;>(%<A&@(I' M"&' !<@+' =+' %+)<A<>?%<' A<)&' "($#%(' <'
;<!"+L(@('3"()('K(C"+L(',('C"(O+A&%=-&@'@(!+"&?(>&@(/'
<)%<=%<' &,A<"&@('-<?&'L&'<=&C#"(>&' -<>&$&%+';<!"+L%+',('
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&,' J#;(%&?(' -<?+' C"(A&!&"(?#' &' <-"#J#?#'3"()' K(C"+LI' 0,'
H>?#%$("('&'-<;<A('!+B%&$-<]C"(O+A%<C'-(@+%(/'=';<)"#$?('
#)(>?+%&B' &' A&H+' <)'RSS'-@/' %(';<)"#$?+' C"()('K(C"+L('
&' K(C"+L($-+' J#;(%&?+/' -(@&<%&@(' =+' =A(-<)%+A%<'
)<;"+@(?#' ;<!"+L%+' -<>&$&%+'@&%+"(>%+' =&"<A&%+I' 2A)?+'
%+P+@<'#>(,&!&'#';"<L>+@(!&-#'-<>&-<' !(-A&';"&?+A<,%&G&'
,(C#H#?#' C"()=-&' ;"<@+!' !+' #%&H!(A(?#' ;"<@+!%&G+I'
^(,&"(?#P&' =+'%(' $&%?+%&G&' )('#'#-#;%<?'-<>&$&%&' +@&=&?('
dušikovih oksida (NO

W
_'=+-!<"#';"<@+!(';"&;()('A+P&%=-&'

udio od 60 % (Nacionalna strategija zaštite okoliša, 
`SS`_/'"(,@(!"(%+'=#'+@&=&?+'H!+!%&B';>&%<A('-<?&'%(=!(?#'
;"&>&-<@' !"(%=;<"!(' @&%+"(>%+' =&"<A&%+' %(' !(-<' A+>&-+'
#)(>?+%<=!&I' M<%<A%<' =+' ;<?(A>?#?+' ;"<L>+@'<%+$&HP+%?('
<-<>&H(/'-<?&'?+'@<J)('&'A+P&'%+C<'#'=>#$(?#'+-=;><(!(G&?+'
%(' N+)A+)%&G&I' N&%+"(>%+' =&"<A&%+' ,(' ;"<&,A<)%?#'
C"(O+A%<C'@(!+"&?(>('%#J%+'=#',('<)"J&A&'"(,A&!(-'3"()('
K(C"+L(' &'K(C"+L($-+' J#;(%&?+I'Q!?+G(?' "#)("=-<C'-<;('
na okoliš je neminovan, a bez obzira na lokaciju na kojoj 
?+'=@?+H!+%/'%('&=!&'P+'%($&%')?+><A(!&'%('-"(?<L"(,I'

$NJR=HKMKPD>K D RHMCHSA>K TDABCK=ADU JDCHQDAK VK 
RCHDVQHIA>? WCKXBQAHW TKMBCD>K=K ? 5CKI? 4KWCBO? D 
4KWCBOK@NH> L?RKAD>D

F+B%&$-<]C"(O+A%&'-(@+%/'!+'C"(O+A%&';&?+=(-'&'H>?#-
nak, kao osnovna mineralna sirovina za izgradnju infra-
=!"#-!#"%&B' &' =!(@L+%&B' <L?+-(!(/' ;"+)=!(A>?(?#' <=%<A#'
C"()&!+>?=!A(I' 2)<L"+%(' +-=;><(!(G&?=-(' ;<>?(' !+B%&$-<]
C"(O+A%<C' -(@+%(' <L#BA(P(?#' %+H!<' A&H+' <)' ab' c/' ('
+-=;><(!(G&?=-(';<>?('C"(O+A%<C';&?+=-('&'H>?#%-('<-<'Rd'
c'#-#;%<'<)<L"+%&B' +-=;><(!(G&?=-&B';<>?(' #'8+;#L>&G&'
Hrvatskoj. 
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N&%+"(>%+'=&"<A&%+',(';"<&,A<)%?#'C"(O+A%<C'@(!+"&-
?(>('%+"(A%<@?+"%<'=#'"(=;<"+O+%+'%(';<)"#$?#'8+;#L>&-+'
e"A(!=-+I'̂ +,'<L,&"('%('A+P'<)<L"+%'A+>&-&'L"<?'+-=;><(!(-
G&?=-&B';<>?(/'%<A&',(B!?+A&',('<)<L"(A(%?+@'&=!"(J&A($-&B'
;"<=!<"('&'+-=;><(!(G&?=-&B';<>?('#C>(A%<@';"(!+'&,C"()%?#'
A+>&-&B'&%U"(=!"#-!#"%&B'<L?+-(!('#'8+;#L>&G&'e"A(!=-<?I'

4-!#(>%<' =!(%?+' "+>(!&A%+' &,C"(O+%<=!&' ;>(%&"(%&B' &%-
U"(=!"#-!#"%&B'<L?+-(!('#;#P#?+'%(',(->?#$(-')('=+';<!"+-
L+',('!+B%&$-<]C"(O+A%&@'-(@+%<@'#'L>&=-<?'L#)#P%<=!&'
%+'L&'!"+L(>+';<A+P(A(!&I' ')"#C+';(-'=!"(%+/';<=!<?&'"+(>%('
@<C#P%<=!'%+)<=!(!%+';<!"+L+',('C"(O+A%&@';&?+=-<@' &'
šljunkom, s obzirom na intenzivnu urbanizaciju te udalje-
%<=!&' >+J&H!('C"(O+A%<C';&?+=-(' &' H>?#%-('<)';<!"<H($-&B'
G+%!("('fg0192106'+!'(>I/'`SSh_I

^#)#P&')('=>#JL+%&';<)(!(-'<'-<>&$&%&'@(!+"&?(>('-<?&'
=+')<A<,&'%(';<)"#$?+'3"()('K(C"+L('&'K(C"+L($-+'J#;(-
%&?+'%+';<=!<?&/',(';<!"+L+';"<"($#%('+@&=&?('-<"&H!+%' ?+'
;<)(!(-'&,"($#%(!'%('<=%<A#'';<)(!(-('<';"<&,A<)%?&'=A&B'
-<;<A(' !+B%&$-<]C"(O+A%<C' -(@+%(/' C"(O+A%<C' ;&?+=-('
i šljunka, koji su smješteni u široj okolici, te na osnovi 
;<)(!-('<';"<=?+$%<?';<!"<H%?&';<'C>(A&'=!(%<A%&-('&'L"<?#'
=!(%<A%&-(';<?+)&%+'J#;(%&?+I' #->()%<' !"(!+C&?&'C<=;<-
)("+%?('@&%+"(>%&@' =&"<A&%(@(/' ;"<=?+$%(';<!"<H%?(' -(-
@+%&B'(C"+C(!(';<'C>(A&'=!(%<A%&-(' &,%<=&'i' !' fg0192-
106'+!'(>I/'`SSh_I'8(,>&-('#'-<>&$&%&'-<?('=+'#-#;%<';"<-
&,A+)+'#'=A(-<?';<?+)&%<?'J#;(%&?&/'!+'-<>&$&%&'@&%+"(>%+'
=&"<A&%+'-<?('=+'><-(>%<';<!"<H&/'$&%&'#;"(A<'-<>&$&%#'-<?('
=+')<;"+@('#'3"()'K(C"+L'&'K(C"+L($-#'J#;(%&?#I'M"+@('
&,"($#%#/'%('C<)&H%?<?'"(,&%&'#'3"()'K(C"+L'&'K(C"+L($-#'
J#;(%&?#')<;"+@&'<-<'i'jSS'SSS' !/' H!<' ?+'C<!<A<'d'SSS'
000 m3 f!(L>&G('RI_I'K(%&@>?&A<' ?+'-(-<'g#;(%&?(' &'3"()'
"(=;<>(J#' ,%($(?%&@' C+<><H-&@' "+,+"A(@(' (%(>&,&"(%&B'
mineralnih sir<A&%('-<?+'=+')<;"+@(?#'&,')"#C&B'J#;(%&?(I

2=DNK YZ'M"<&,A<)%?('@&%+"(>%&B'=&"<A&%(',('C"(O+A%&'@(!+"&?(>'#'8e''
Figure 1 !"#7.N2'#( #$ O'(%")* ")P O)2%"')*& .&%7 $#" :.'*7'(- O)2%"')*& '( 2Q% C%+.:*'N #$ 1"#)2') 
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9!-&'+#& 

A B %[&\7 /[%]^_` E :[$]a 5[/b:

5CKXBQAD 
RD>BJKN D 

S=>?AKN cTde

"BUAD@NHb
WCKXBQAD 

NKTBA cTde

!N?RAH 
RCHDVQHIA>K 

NKTBADU 
KWCBWKMK ? 

JCKJ=HT JMKA>? 
cTde

!N?RAH 
RCHDVQHIA>K 

NKTBADU 
KWCBWKMK cMe

7CH> 
JMKAHQADNK

-HMCHSA>K 
? RH>BIDAH> 
L?RKAD>D cMe

)H=D@DAK NH>K 
JB IHRCBTK ? 

4KWCBO cMe

Bjelovarsko-bilogorska 0 dhi'aah dhi'aah R'aSj'hid 133 084 931 588 aih'`hi

9("><A($-( ibj'S`d ibkIkSb R'aid'k`h b'daR'dSi RaR'ihi 992 509 2 548 998

1("(J)&%=-( R'bhi'kjh i`S'djS 2 108 288 5 059 891 Rha'ikj 1 293 383 b'ikk'dSh

9<;"&A%&$-<]-"&J+A($-( ibj'S`d i`'Sib 811 098 1 946 635 R`a'aki hiR'`kj R'Sid'bkk

!N?RAHE ^ fgh a`f ^ YYg aY` ` if^ `g^ YY iha iji hf` Yja ` jff a`i a fgi Ygj

"CKWHQD ABNKIKSA>B BNJR=HKMKPD>B TDABCK=ADU JDCHQDAK 
AK RHIC?@>? -KCNK RCDCHIB 0BIQBIADPK

Q;"(A<',L<C'>&!<><H-+'"(,>&$&!<=!&'&'=A<C'C+<C"(U=-<C'
;<><J(?(/'N+)A+)%&G('?+'<)')(A%&%('L&>('&,A<"&H!+'-(@+%('
-(<'C"(O+A%<C'@(!+"&?(>(I'1&H+'<'!<@+'@<J+'=+'%(P&'#'"(-
)<A&@('^2g06\106'fRjhk_/'^2g06\106'fRjjb.Rjja_/'
 M\1\['fRjih_/'l0906'fRjjd_/'K\^\['fRjib/'Rjid(/L_'
&' )"#C&@(I' M<$+!%(' =!&B&?=-(' +-=;><(!(G&?(' "+,#>!&"(>(' ?+'
;"<H&"&A(%?+@'-(@+%<><@('#' &%)#=!"&?=-+' -<;<A+' fM<)-
susedsko Dolje, Ivanec, G. Bistra, Markuševac) velikih 
)&@+%,&?(' &' @(=<A%+' ;"<&,A<)%?+I' \-=;><(!&"(%&' ,+>+%&'
H-"&>?(A(G'-<"&H!+%'?+'-(<'C"(O+A&%=-&'-(@+%',('F<@&=>(-
A<A')<@'&' >?+@+%=-#'-(;+>&G#/'-(<'&',(';"<$+>?('@%<C&B'

,(C"+L($-&B',C"()(I'\-=;><(!(G&?('>&!<!(@%&?=-<C'A(;%+%-
G('#;<"(L>?+%('?+';"&>&-<@'&,C"()%?+'@+)A+)C"()=-+'-(-
;+>&G+/'-(!+)"(>+/'("-()('N&"<C<?=-<C'C"<L>?(/'!+'L"<?%&@'
;"<$+>?&@('C"()('K(C"+L(I

Nekada brojni, kamenolomi na Medvednici danas su 
#C>(A%<@'%+(-!&A%&I'\-=;><(!(G&?('=+'<)A&?('#')A('-(@+-
%<><@(/'(>&'!+-'#'=@&=>#'=(%(G&?+'&';"&A<O+%?('-(@+%<><-
@('-<%($%<?'%(@?+%&'-<?('?+'#!A"O+%(')<-#@+%!&@(';"<-
=!<"%<C'#"+O+%?( f!(L>&G('`I_'M<=!<?+P('+-=;><(!(G&?('<)-
%<=&'=+'%('+-=;><(!(G&?#')<><@&!(',('C"(O+A&%=-+'"()<A+'
#'-(@+%<><@&@('M<)=#=+)=-<'7<>?+'&'K(;"+H&$-&'0A(%+GI'
9"(?+@'`SRSI'C<)&%+'&=!+->('?+'-<%G+=&?(',('+-=;><(!(G&?#'
!+B%&$-<]C"(O+A%<C'-(@+%('#'-(@+%<><@#'*+>+%?+'1<)+I

"KO=DPK ^Z -HRDJ NKTBAH=HTK ? -KCN? RCDCHIB 0BIQBIADPK
S):*% ? ,'&2 #$ T.)""'%& '( 2Q% U%7>%7('N) 5)2."% !)"B

.BIAD OCH> 'KVDQ &NMDQKAkABKNMDQKA 2MD>BAK
5BH=HSNK 

JMKCHJM

1. &IH=lHQKP Neaktivan
@"(@<"&'=';"<=><?G&@(',+>+%&B'H-"&>?(A(G(/'

!,A'G&;<>&%=-&'@"(@<"&
;(>+<,<&-

2. -?JMHIH= Neaktivan ;(>+<,<?=-&'A(;%+%G&/'H-"&>?(AG& ;(>+<,<&-

3. 7K@?A Y Neaktivan @"(@<"&,&"(%&'A(;%+%(G'&'@"(@<" devon-karbon

3.a 7K@?A ^ Neaktivan zeleni škriljavac ;(>+<,<&-

4. 0KCN?SBQKP Neaktivan @"(@<"&,&"(%&'A(;%+%(G'&'@"(@<" devon-karbon

5. 7DVBN Povremeno aktivan >&!<!(@%&?=-&'A(;%+%(G'f>&!(A(G_ miocen (baden)

6. 3CKR@KN Neaktivan >&!<!(@%&?=-&'A(;%+%(G'f>&!(A(G_ miocen (baden)

iI 7DJMCK Neaktivan bazalt, dijabaz kreda

8. .BNK RHMHN Neaktivan bazalt kreda

9. 3?NHQ /H= Neaktivan @"(@<"&,&"(%&'A(;%+%(G'&'@"(@<" devon-karbon

10.
-HIJ?JBIJNH 

/H=>B
Aktivan dolomit gornji trijas

11. #B=BA>B 3HIB
Trenutno neaktivan (2010.istekla koncesija 

,('+-=;><(!(G&?#
dijabaz, bazalt kreda

12. +QKABP Aktivan dolomit gornji trijas
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 #->()%<'M"(A&>%&-#'<'#%#!("%?+@'"+)#'#'M("-#';"&-
"<)+'mN+)A+)%&G(n (Pravilnik o unutarnjem redu u Parku 
;"&"<)+' nN+)A+)%&G(o/' `SS`_/' %(' ><-(G&?&' ;("-(' ;"&"<)+'
&,"&$&!<'=+',(L"(%?#?+'&=!"(J&A(%?+'&'+-=;><(!(G&?('@&%+"(>-
%&B' =&"<A&%(/';<)&,(%?+' "#)("=-&B'<L?+-(!(' &';<=!"<?+%?(/'
!+'@&?+%?(%?+'&'#@(%?&A(%?+'-(-A<P+'-"(?<L"(,(I'\-=;><-
(!(G&?('?+')<,A<>?+%('&,%&@%<'#'=>#$(?+A&@('"+-#>!&A(G&?+'
;<=!<?+P&B'%(;#H!+%&B'%+-#>!&A&"(%&B'-<;<A(/'<;(=%&B',('
>?#)+'&'J&A<!&%?+/'!+'<L%<A+'-#>!#"%<];<A&?+=%&B'=;<@+%&-
-(/'#,'&=B<O+%?+'#A?+!(',(H!&!+';"&"<)+'<)'=!"(%+'%()>+J%<C'
Ministarstva.

'BWKMDQAD ?@DAPD CKIK RHQCSDAJNHW NHRK AK HNH=DS

N<J+L&!%&' #!?+G(?&' %(' <-<>&H' ;"&>&-<@' +-=;><(!(G&?+'
@&%+"(>%&B'=&"<A&%('=><J+%&'=#'&'L"<?%&I'9(<'%(?,%($(?%&?&'
&=!&$+'=+';"<@?+%('-"(?<L"(,(/'L#)#P&'?+'#=>&?+)'=-&)(%?('
;<-"<A%<C'=><?('&'<!-(;(%?('@&%+"(>%+'=&"<A&%+/';"<@?+-
%(';"&"<)%+'@<"U<><C&?+'!+"+%(/'#'A+P<?'&>&'@(%?<?'@?+"&/'
!"(?%(';<=>?+)&G('<A+')?+>(!%<=!&I'2=!(>&'#!?+G(?&'<)%<=+'=+'
na oscilacije tla zbog miniranja (mikroseizmika), degra-
)(G&?#'!>(/'<%+$&HP+%?+';<A"H&%=-&B'A<)(/'L#-#/'#!?+G(?'%('
@&-"<->&@#/'p<"#'&' U(#%#/'#!?+G(?'%(';"<@+!' &';"<@+!%#'
&%U"(=!"#-!#"#/'-(<' &' "&,&-'<)'+-<><H-+'%+="+P+I':()(>?+/'
#!?+G(?';<A"H&%=-<C'-<;('%('-(-A<P#',"(-('<C>+)('=+'-"<,'
+@&=&?+';"(H&%+'&,';"<G+=('f@&%&"(%?(/'<!-<;(A(%?(/'<;>+-
@+%?&A(%?(_'&'&=;#H%&B';>&%<A('"()%&B'=!"<?+A(';<-"+!(%&B'

)&,+>=-&@' ;<C<%=-&@' @<!<"&@(I'  ' G&>?+@' =(C>+)(A(%?('
utjecaja kamenoloma na okoliš, izvedena je simulacija 
"()('?+)%<C';<A"H&%=-<C'-<;('!+B%&$-<]C"(O+A%<C'-(@+-
na (tablica 3.).

M("(@+!"&' !(-A<C' m"+;"+,+%!(!&A%<C' &' &@(C&%("%<Cn'
-(@+%<><@('=#'=>?+)+P&q' ?(><A&';<-"<A%&'@(!+"&?(>'<!-<-
;(A('=+'L(C+"<@'&>&'#!<A("%&@'=!"<?+@/')<-'=+'<!-<;(A(-
nje stijenske mase izvodi izradom dubokih minskih bušo-
!&%('&'@&%&"(%?+@I':+C(L("&!&'=+'#=&!%?(A(?#'B&)"(#>&$-&@'
$+-&P+@I'2)@&%&"(%('=!&?+%=-('@(=('#!<A("('=+'#')(@;+"'
&'!"(%=;<"!&"('%(';<=!"<?+%?+',('=&!%?+%?+'&'->(=&"(%?+I'M<-
=!"<?+%?+',('<;>+@+%?&A(%?+'@&%+"(>%+'=&"<A&%+'"()&'=#B&@'
;<=!#;-<@'!+'%+@('<!;()%&B'A<)(I'8()'-(@+%<><@(',(-
@&H>?+%'?+'#,'=>?+)+P+';("(@+!"+q

 ! 8()'-(@+%<><@(';<)"(,#@&?+A('``S'"()%&B'
)(%('C<)&H%?+X

 ! 9<+ZG&?+%!'"(=!"+=&!<=!&'f-"_rR/dX
 ! K('"()'?+';"+)A&O+%<'-<"&H!+%?+'+%+"C&?+'

+-=;><,&A('f,('@&%&"(%?+_'&')&,+>'C<"&A<'f,('
;<C<%'=!"<?+A(/'#"+O(?('&';<=!"<?+%?(_I

Q'-(@+%<><@#'P+'=+',('<!-<;(A(%?+'&'!"(%=;<"!'-<"&=!&!&'
<;"+@(' &' =!"<?+A&' %(A+)+%&' #' =#->()%<' %<"@(!&A&@('
&' #$&%-#' ;"&-(,(%<' #' !(L>&G&' a' f !#)&?(' <' #!?+G(?#' %('
<-<>&H' +-=;><(!(G&?+' !+B%&$-<]C"(O+A%<C' -(@+%(' %('
+-=;><(!(G&?=-<@';<>?#'m5<=-#%?(o/'`SSj_I

"KO=DPK dZ'3<)&H%?+.)%+A%+'A+>&$&%+'-(;(G&!+!('+-=;><(!(G&?+
Table 3 6((.)**R07)'*R %V+*#'2)2'#( N)+)N'2R

)KRKPDMBM RCHDVQHIA>B

sf@t.C<)_'="(=>+'=!&?+%+ 35 000 m3.C<)

sf@t.C<)_'"(=!"+=&!+'=!&?+%+r's'f@3.C<)_'="(=>+'@(=+'W'- 54 000 m3.C<)

sf@t.)(%_'="(=>+'@(=+      160 m3.)(%

sf@t.)(%_'"(=!"+=&!+'@(=+r's'f@3.)(%_'="(=>+'@(=+'W'-      240 mb.dan

"KO=DPK `Z'M"+C>+)'%<"@(!&A('&'-<>&$&%('#!"<H-('@(!+"&?(>(
Table 4 W>%">'%P #$ &2)(7)"7& )(7 N#(&.O+2'#( #$ O)2%"')*&

'KVDQ JMCH>K

2T>BAK $lBNMDQAD JKMD CKIK 'KlMK 0HMHCAH ?=>B 1DICK?=D@NH ?=>B

/ABQAH 5HIDSA>B 2KMDkJT>BAD WHIDSA>B =kU =kWHI =kU =kWHI =kU =kWHI

Bušilica 1 220 259 21   5 439 0 ih 0 31

Bager 1 220 4 880 15 13.200 0.19 Rki 0 53
Q!<A("&A($ 1 220 4 880 15 13 200 0 132 0 53
7(@;+"' 1 220 4 880 32 28 160 0 106 0 18
Buldozer 1 220 301 40 12 040 0 66 0 `i

Autocisterna 
za naftu

1 220 2 500 6 3 000 0 5 0 5

9<@;>I;<-"I
;<=!"<?+%?+

1 220 4 880 35 30 800 0 141 0.10 88

!)!-'(E 164 105 839 1 695 0 `id
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"
KO=DPK hZ'\

@
&!&"(%+'-<>&$&%+'=!(->+%&$-&B';>&%<A('#';"<G+=#'+-=;><(!(G&?+'!+B%&$-<]C"(O+A%<C'-(@

+%(
T

a
b

le 5 K
"%%(Q#.&% -)&%& %O

'&&'#( 7."'(- %V+*#'2)2'#( +"#N%&&
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 #->()%<' ;<)(G&@(' <' ;<!"(J%?&' 3"()(' K(C"+L(' &'
K(C"+L($-+' J#;(%&?+' ,(' !+B%&$-<]C"(O+A%&@' -(@+%<@'
fGG('i'jSS'SSS'!.C<)I_/';"+@(';<)(G&@('<';<!"<H%?&'C<"&A('
@<!<"(' =' #%#!("%?&@' &,C("(%?+@/' !+' ;"+@(' +@&=&?=-&@'
U(-!<"&@(/',('%(A+)+%+'-(;(G&!+!+'+-=;><(!(G&?+')<L&A(?#'
se vrijednosti emisija navedene u tablici 5.

:+<A&=%<' <' &,L<"#' ><-(G&?+' ;<A"H&%=-<C' -<;(/' +--
=;><(!(G&?('@&%+"(>%&B' =&"<A&%(' ?+' )?+>(!%<=!' -<?(' %#J%<'
&@(' ,(' ;<=>?+)&G#' ;"<@?+%#'@<"U<><C&?+' !+"+%(I'^#)#P&'
)('?+'"&?+$'<'-<;<A&@('><G&"(%&@'%(',(H!&P+%<@';<)"#$?#'
-<?+';"+)=!(A>?(')&<'B"A(!=-+';"&"<)%+'&'C+<><H-+'L(H!&%+/'
A"&?+)+';<<H!"+%&' -"&!+"&?&' ;(' ?+' +-=;><(!(G&?('@&%+"(>%&B'
=&"<A&%(')<,A<>?+%('?+)&%<'#'=A"B#'=(%(G&?+';<=!<?+P&B'%(-
;#H!+%&B'%+-#>!&A&"(%&B'-<;<A(I'

'BWKMDQAD ?@DAPD MCKAJRHCMK TDABCK=AB JDCHQDAB

0(-<' G+=!<A%&' ;"<@+!' A&H+=!"#-<' H!+!%<' )?+>#?+' %('
<-<>&H/' %(?,%($(?%&?+' H!+!%<' )?+><A(%?+' %(=!(?+' #;"(A<'
+@&=&?<@' &=;#H%&B' ;>&%<A(I' 8(,&%+' +@&=&?+' &=;#H%&B'
;>&%<A(';<A+,(%+' =#' =';<!"<H%?<@' !+'-A(>&!+!<@'C<"&A(/'
!+B%&-(@(' &,C("(%?(' &' !+B%&-(@(';"<$&HP(A(%?(I'K(' A&H+'
&%U<"@(G&?+' A&)?+!&' -<)' [e4MN4:' f`SSi_/' 925^' u'
v4[9\8'fRjjd_/' [e0MM\8'+!'(>I'fRjji_I

Q' #-#;%<?' +@&=&?&' e"A(!=-+/' G+=!<A%&' ;"<@+!'
%(?A&H+' )<;"&%<=&' +@&=&?&' <><A(' fML_/':2

W
-a, ugljikovog 

@<%<-=&)(' f[2_' &' $+=!&G(I' Q' #-#;%<?' %(G&<%(>%<?'
+@&=&?&' %(' =+-!<"' ;"<@+!(' <!;()(' kb'c' +@&=&?(' :2

W
-a, 

25 % emisija ugljikovog dioksida (CO
2
), 8 % emisija 

=#@;<"<A<C')&<-=&)('f 2
2
_'&'ji'c'MLI':()(>?+/'G+=!<A%&'

;"<@+!'=#)?+>#?+'='bk'c'f#'C"()<A&@('@<J+'L&!&',%(!%<'
A+P&_' #' #-#;%<?' -<>&$&%&' +@&=&?(' :2

W
-a, gdje osobni 

(#!<@<L&>&'$&%+'da'c/'('!+H-('!+"+!%('A<,&>('bR'c'+@&=&?+'
(Nacionalna strategija zaštite okoliša, 2002). 
Dizelski motor u kamionima energetski je vrlo 

#$&%-<A&!I'8(,&%('#C>?&-<A<)&-('&'[2'#'&=;#H%&@';>&%<A&@('
%&=-('?+'#'#=;<"+)L&'='L+%,&%=-&@'@<!<"&@(/'(>&')&,+>=-&'
@<!<"' =!A("(' A&H+' )#H&-<A<C' <-=&)(' &' $+=!&G(I' 7&,+>=-<'
C<"&A<' &@(' A+P#' +%+"C+!=-#' A"&?+)%<=!' <)' L+%,&%(/' (>&'

=()"J&' A&H+' -<%G+%!"(G&?+' =#@;<"(' f _' &' ("<@(!&$%&B'
#C>?&-<A<)&-(I' K(' ;"<"($#%' +@&=&?(' %(=!(>&B' ;"&>&-<@'
!"(%=;<"!('-<"&H!+%&'=#';<)(G&';"<&,A<O($('-(@&<%('Z"@+'
1<>A<'F"#G-'[<";'f1<>A<'F"#G-'[<";<"(!&<%/'`SRR_I

Q,+AH&' #' <L,&"' C<)&H%?+' -<>&$&%+' #A<,(' !+B%&$-<]
C"(O+A%<C'-(@+%('#'C"()'K(C"+L'&'K(C"+L($-#'J#;(%&?#/'
%(' "(,&%&' GG('i'jSS'SSS' !/' ``S' "()%&B')(%('#'C<)&%&/' !+'
;"<=?+$%#' %<=&A<=!' -(@&<%(' <)' `k' !/' ;"<&,>(,&' )(' P+'
)%+A%</'#'?+)%<@'=@?+"#';"<@+!<A(!&'$(-'RbhS'-(@&<%(I'

M"+@(' U(-!<"&@(' +@&=&?+' ;<?+)&%&B' &=;#H%&B' ;>&%<A('
&,"($#%(!+' =#' )%+A%+.C<)&H%?+' -<>&$&%+' +@&=&?(' fMKO=DPK 
gI_' -<?+' %(=!(?#' ;"&>&-<@' ;"<@+!<A(%?(' ;#%&B' &' ;"(,%&B'
-(@&<%('%('#)(>?+%<=!&'<)'RSS'-@II'M"<"($#%'?+'&,A+)+%'
=#->()%<'=>?+)+P&@'"+>(G&?(@(q

E = E
1
 + E

2
 (1)

E
3;?

 = K
X
   Q

3;?
 (2)

Q
3;? 

= 3YZ[  !3[[! !\
+;+" 

  ??[  (3)

Gdje su:
 ! \' #-#;%('C<)&H%?('+@&=&?('=!(->+%&$-&B'

;>&%<A('f-C.C<)I_
 ! E

1,2 
#-#;%('C<)&H%?('+@&=&?('=!(->+%&$-&B'

;>&%<A(';"&>&-<@'A<J%?+';#%<C.;"(,%<C'
-(@&<%('f-C.C<)_

 ! 9,' U(-!<"'+@&=&?+'=!(->+%&$-<C';>&%(';<'
?+)&%&G&'#!"<H+%<C'C<"&A('f-C.>_

 ! s
1,2 

C<)&H%?('-<>&$&%('#!"<H+%<C'C<"&A('f>.C<)_
 ! ;

;'
;"<=?+$%(';<!"<H%?(';#%<C'-(@&<%('fb`'

>.RSS'-@_
 ! ;

;"'
;"<=?+$%(';<!"<H%?(';"(,%<C'-(@&<%('f`a'

>.RSS'-@_

l!+!%&'#!?+G(?&' -(@&<%=-<C' !"(%=;<"!(' !(-<O+"' =+'<)-
%<=+'&'%(';<A+P(%?+'"(,&%+'L#-+/'A&L"(G&?(/';"(H&%+/',(!&@'
#C"<J+%#'=&C#"%<=!'%(';"<@+!%&G(@(';"<#,"<$+%#';<A+-
P(%?+@'L"<?('!+H-&B'A<,&>('&>&';<!+%G&?(>%<@'<;(=%<@'=&-
!#(G&?<@'%(=!(><@'"(=&;(%?+@'!"(%=;<"!&"(%<C'@(!+"&?(>(/'
!+'#C"<J+%#'Z,&$-#'=!(L&>%<=!';"<@+!%&G(I

"KO=DPK gZ'9<>&$&%+'+@&=&?(';"&>&-<@'!"(%=;<"!(';#%<C'&';"(,%<C'-(@&<%('%('#)(>?+%<=!'RSS'-@
Table 6 ]O'&&'#( T.)(2'2'%& 7."'(- 2Q% 2")(&+#"2)2'#( #$ *#)7%7 )(7 %O+2R *#""R )2 2Q% 3[[ BO 7'&2)(N%

+JR?SAD R=DA )V cNWk=e E
Y
 cMkWHIe E

2
 cMkWHIe

!N?RAK WHIDSA>K BTDJD>K 
cMkWHIe

'(
x

0,05 446,6 335 ihR/k

2(
2

0,00 4,5 3,4 i/j

%( 0,01 116,6 hi/a 204

%(
2

`/ia 26 619,6 Rj'jki/i ak'dhi/b

%1 0,00 14,5 10,9 25,4
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N+O#!&@/' %(?,%($(?%&?&' #!?+G(?' ;"+)=!(A>?(' #;"(A<'
;<A+P(%?+' G&?+%+' @&%+"(>%+' =&"<A&%+I' [&?+%(' @&%+"(>%+'
=&"<A&%+';<'?+)&%&G&';"<&,A<)('"(,@?+"%('?+'G&?+%&'+-=;><-
(!(G&?+/'!+'G&?+%&'!"(%=;<"!(I'Q!?+G(?'!"(%=;<"!%&B'!"<H-<A('
?+'A+>&-&'&'$+=!<'#'-<%($%<?'G&?+%&';"+>(,&'=(@#'A"&?+)%<=!'
@&%+"(>%+'=&"<A&%+I'Q';"<=?+-#'=+'-"+P+'#'"+>(G&?(@('<)'
R/k`')<'`/Rk'-%.!.-@'-<)'@(=<A%&B';"&?+A<,(I'F(-<'!"(%-
=;<"!%&'!"<H-<A&'#'=!"#-!#"&';"<)(?%+'G&?+%+'&@(?#',%($(-
?(%'#!?+G(?'!+'?+'-(@&<%=-&'!"(%=;<"!'C"(O+A%&B'@(!+"&?(>('
%('#)(>?+%<=!&@('A+P&@'<)'`d]bS'-@'+-<%<@=-&'#;&!(%I 
:('!&@'#)(>?+%<=!&@('!"<H-<A&'!"(%=;<"!(';"+>(,+';"<)(?-
%#'G&?+%#'!+B%&$-<]C"(O+A%<C'-(@+%(I'9<"&H!+%?+'!+B%&$-
-<]C"(O+A%<C'-(@+%('='#)(>?+%<=!&'A+P&B'<)'bS'-@'%&?+'
"(G&<%(>%</'?+"'L&'=+'&,'L>&J&B'&,A<"('-(@+%'@<C(<'%(L(A&-
!&';<'%&J+@'!"<H-#'&'#,'@(%?&'H!+!%&'#!?+G(?'%('<-<>&HI'N+-
O#!&@'#' =>#$(?#'%+"(=;<><J&A<=!&'-(@+%(' &,'L>&J&B' &,A<-
"(' &%A+=!&!<"&'=#';"&=&>?+%&'%(L(A>?(!&'-(@+%'&,')<=!#;%&B'
&@'&,A<"(/'@(-("' &';<'A&H<?'G&?+%&'-<?#'<%)('#C"(O#?#'#'
!"<H-<A+';"<&,A<)%?+'-<%($%<C';"<&,A<)('fG+=!+/',C"()+/'
infrastrukturni objekti). S obzirom da se mineralna siro-
A&%(')<;"+@('='><-(G&?('#)(>?+%&B'&'=!<!&%?(-'-&><@+!("(/'
;<A+P(%?+'G&?+%+'C<!<A<C';"<&,A<)('?+'%#J%<'&'<=?+!%<I

4KN=>?@KN

F+B%&$-<]C"(O+A%&' -(@+% #' ;"&"<)&' ?+' H&"<-<' ,(=!#-
;>?+%I'8&?+$'?+'<'<L?+-!&A%<'?+U!&%<?'"<L&'-<?('%+'!";&'=-#;&'
;"&?+A<,'!+'?+'L"<?%<=!'><-(G&?('+-=;><(!(G&?=-&B';<>?('<A+'
@&%+"(>%+'=&"<A&%+';"(A&><'&';"(-=(I'

0(-<' ?+' "#)("=-(' (-!&A%<=!' <)' )(A%&%(' ;"&=#!%(' %('
Medvednici brojni kamenolomi na Medvednici danas 
=#'#C>(A%<@'%+(-!&A%&I'\-=;><(!(G&?('=+' !"+%#!%<'<)A&?('
=(@<' #' )A(' -(@+%<><@(/' (>&' &=->?#$&A<' #' =@&=>#' =(%(-
G&?+' &';"&A<O+%?('-(@+%<><@('-<%($%<?'%(@?+%&'-<?(' ?+'
#!A"O+%(')<-#@+%!&@(';"<=!<"%<C'#"+O+%?(I'K(!A("(%?+@'
-(@+%<><@('%('N+)A+)%&G&/')<L(A('!+B%&$-<]C"(O+A%<C'
-(@+%(',('3"()'K(C"+L')<=+J+')"#C+'><-(G&?+';('=+'&=!('
@&%+"(>%('=&"<A&%('!"(%=;<"!&"('&,'H>?#%$("('#'M<)"(A&%&'&'
M<=(A&%&/'#)(>?+%&B'$(-'&'A&H+'<)'RSS'-@I

0(-<' +-=;><(!(G&?(' @&%+"(>%&B' =&"<A&%(' &@(' ,('
;<=>?+)&G#'A&H+=!"#-+' ><-(>%+'#!?+G(?+'%('<-<>&H/'-(<'H!<'
=#';"<@?+%('@<"U<><C&?+',(BA(P+%<C'!+"+%(/';<?(A('L#-+/'
;"(H&%+/' =+&,@&$-&B' +U+-(!(' @&%&"(%?(' &' )"I/' %+<A&=%<' <'
><-(G&?&'-<;(/'!&'#!?+G(?&'=#'%+@&%<A%&I

N+O#!&@/' )<;"+@(%?+' @(!+"&?(>(' &,' ;<A"H&%=-&B' -<-
;<A(' <-<>%&B' J#;(%&?(' "+,#>!&"(' %&,<@' )"#C&B' H!+!%&B'
#$&%(-(X'<)'"(%&?+'%(A+)+%&B/'('-<?&'=#'=+'J+>?+>&' &,L?+P&'
)&=><G&"(%?+@'-<;<A('&'-(@+%<><@('&,A(%'C"()(/')<';<-
A+P(%?('G&?+%+'=&"<A&%+'&'C<!<A<C';"<&,A<)(';"<#,"<$+%<'
;<A+P(%<@' G&?+%<@' !"(%=;<"!(/' #C"<J+%+' =&C#"%<=!&' %('
;"<@+!%&G(@(/'!+';<A+P(%?('+@&=&?+'=!(->+%&$-&B';>&%<A(I'
M"&>&-<@'!"(%=;<"!('"(,&%+'!(-A&B';>&%<A(')<=+J#'$(-')A<-
=!"#-+'A"&?+)%<=!&'+@&=&?('-<?+'%(=!(?#';"&>&-<@'+-=;><(-
!(G&?+'&=!&B'-<>&$&%(I

8#)("=-(' )?+>(!%<=!' ?+' %#J%(' ?+"' ;<!&$+' "()' $&!(A<C'
%&,(')"#C&B';"<&,A<)%&B'C<=;<)("=-&B'C"(%(/'(';<!"(J%?('

,(' =A&@' @&%+"(>%&@' =&"<A&%(' =A+' ?+' A+P(I' ^#)#P&' )('
=#' "#)("=-&' "()<A&' #A?+!<A(%&' C+<><C&?<@' ;<)"#$?(/'
;"<=!<"%<';>(%&"(%?+'@<"('#->?#$&A(!&'=!"#$%?(-+'-(<'H!<'
=#''"#)("&/'C+<><,&'&')"#C&'C+<,%(%=!A+%&G&'f34506'+!'(>I/'
`SRRX'g0192106'+!'(>I/'`SSh_I

^(,&"(?#P&'=+'%('+-<><H-<?'&'+-<%<@=-<?'<;"(A)(%<=!&/'
@&H>?+%?(' =@<' )(' ;"<=!<"%&@' ;>(%<A&@(' !"+L(' )<;#=!&!&'
"()' -(@+%<><@(' &' )"#C&B' -<;<A(' #%#!("' ;("-(' ;"&"<)+'
N+)A+)%&G(' !+' C"(%&G(' 3"()(' K(C"+L(' &' K(C"+L($-+'
J#;(%&?+/'%("(A%<'#'-<%!"<>&"(%&@'#A?+!&@('&'#,'=#=!(A(%'
%(),<"' %()' &,A<O+%?+@' "#)("=-&B' "()<A(I' F&@+' L&' =+'
;<>#$&>&';<,&!&A%&?&'+U+-!&'#'<)%<=#'%(';<=!<?+P('"?+H+%?(/'
!+'&,L?+C>('%+;<!"+L%('+@&=&?('=!(->+%&$-&B';>&%<A(I

6NN%+2%7/ 3^8[^8?[338

C%N%'>%7/ [?8[^8?[338

*DMBCKM?CK 

^<J&$+A&P/'  I' fRjhk_q' F"(C<@' %(;#H!+%&B' "#)%&-(' ;<' N+)A+)%&G&I'
Priroda, 9-10, 251-253,  Zagreb.

^<J&$+A&P/'  I' fRjja_q' 8#)("=!A<' %(' ;>(%&%&' N+)A+)%&G&I' \-<><H-&'
glasnik, 9-10, 36-38, Zagreb

[B(;@(%/'5I'f`SSi_q'F"(%=;<"!'(%)'G>&@(!+'GB(%C+q'('"+A&+D/'*<#"%(>'<U'
F"(%=;<"!'3+<C"(;BE/'Rd/'bdawbki/'^&"@&%CB(@I

3(>&P/' 0I/' l;(%?<>/' gI' (%)' 8<=(A+G/' 8I' f`SRR_q' 0%!+"(-G&?(' "#)("=-&B'
radova i okoliša, Šumarski list, 135, 3-4, Zagreb.

9<>L/'4I' (%)'v(G-+"/NI' fRjjd_q' [(>G#>(!&<%' <U' +%+"CE' G<%=#@;!&<%'
(%)' ;<>>#!(%!' +@&==&<%=' <%' U"+&CB!' !"(%=;<"!' "<#!+=I' FB+'  G&+%G+'
of the Total Environment, Elsevier Science Ltd, 169, 283-288, 
Amsterdam.

:(G&<%(>%('=!"(!+C&?(',(H!&!+'<-<>&H('f:I:I/'ad.S`I_

20[2:' )I<I<I' f`SSj_q'  !#)&?(' <' #!?+G(?#' %(' <-<>&H' +-=;><(!(G&?+'
!+B%&$-<]C"(O+A%<C'-(@+%('%('+-=;><(!(G&?=-<@';<>?#'m5<=-#%?(n/'
Zagreb.

M"(A&>%&-' <' #%#!("%?+@' "+)#' #' M("-#' ;"&"<)+' mN+)A+)%&G(n' f:I:I'
b`.S`I_

 ;+A+G/'0I'fRjih_q'9A("!("%&'=+)&@+%!&'9"(>?+A($-&B':<A(-('&' <L>&%G('
-"(?'K(C"+L(I'3+<>I'A?+=%&-/'bS.`/'ahd]dSS/'K(C"+L

 GB&;;+"/' 5I/'  GB<>>/' 5I' (%)'M"&G+/'5I' fRjji_q'\%+"CE' #=+' (%)' G("L<%'
emissions from freight in 10 industrialized countries: an analysis of 
!"+%)='U"<@'Rjib'!<'Rjj`I'F@%=;%'8\x]7/'\>=+A&+"' G&+%G+'5!)I/'
`/'R/'di]ik/'4@=!+")(@I

l&-&P/' 9I' fRjjd_q' 3+<><H-&' A<)&$' N+)A+)%&G+I' 0%=!&!#!' ,(' C+<><H-('
&=!"(J&A(%?(/'Rjj';I/'K(C"+LI

1<>A<' F"#G-' [<";<"(!&<%/' \@&==&<%=' U"<@' 1<>A<V=' !"#G-=/' `SRR'
URL:B!!;q..DDDIA<>A<!"#G-=IG<@. &!+[<>>+G!&<%7<G#@+%!=.1F[.
[<";<"(!+.4L<#!c`S#=.\%A&"<%@+%!.\@&=y+%Cy`SkaSyRSSSdI;)U 
(01.06.2011.)
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J8 5#>)B; 48 K)*'=; L8 M"B*H)(/  Q!?+G(?'%('<-<>&H';"&')<;"+@&'@&%+"(>%&B'=&"<A&%(III52

K+L+G/'1I' fRji`_q'9(>G&!' &,' -(@+%<><@('7<%?+'2"+H?+' #'N+)A+)%&G&'
fK(C"+L($-('C<"(_I'3+<>I'A?+=%&-/'`k/'Rkj]RjR/'K(C"+LI

K+L+G/'1I' fRjid(_q' ^("&!' &,' -(@+%<><@('7<%?+'2"+H?+' #'N+)A+)%&G&'
fK(C"+L($-<?'C<"&_I'3+<>I'A?+=%&-/'`h/'b`R]ba`/'K(C"+LI

K+L+G/'1I' fRjidL_q'9(>G&!' &')<><@&!' &,'<-<>&G+' =+>('^&,+-' &'7<>?+'-<)'
M<)=#=+)(' #' N+)A+)%&G&' fK(C"+L($-(' C<"(_I'4G!(' C+<>I/' h/' M"&"I'
&=!"(JI'aR/'`Rb]`Rh/'K(C"+LI

g&A-<A&P/' I'4I/'9"(=&P/'7I/'7+-(%&P/'0I/'3<>#L/'NI/':#&P/'*I/'8(?-<A&P/'
7I/' (U!&P/'^I/'*<=&;' +$+%/'*I/'1+>&P/'*I/'1"->?(%/'7I/'3(>&P/'0I' &')"I'
f`SSh_q' !"(!+C&?('C<=;<)("+%?('@&%+"(>%&@'=&"<A&%(@('8+;#L>&-+'
e"A(!=-+/' N&%&=!("=!A<' C<=;<)("=!A(/' "()(' &' ;<)#,+!%&H!A(' &'
8#)("=-<]C+<><H-<]%(U!%&'U(-#>!+!'K(C"+L/'`ja';I/'K(C"+LI

"UB BAQDCHATBAMK= DTRKPM Hl MUB IB=DBQBCF Hl TDABCK= 
CKG TKMBCDK=J ?JBI lHC O?D=IDAW TKMBCDK=J RCHI?PMDHA 
MH MUB %DMF Hl 4KWCBO KAI MUB 4KWCBO %H?AMF

N&%+"(>' "(D' @(!+"&(>' !"(%=;<"!' )&"+G!>E' (UU+G!=' ('
;"<)#G!V=' #%&!' ;"&G+' (%)' !B+' (@<#%!' <U' +WB(#=!' C(=+=I'
FB+' &@;(G!' !B+' ><""E' !"(%=;<"!' <U' @&%+"(>' "(D'@(!+"&(>'
has on the greenhouse gases emission will be discussed 
&%' )+!(&>I' FB+' !"(%=;<"!(!&<%' >+%C!B' &=' ;"<;<"!&<%(>' !<'

!B+' "(D' @(!+"&(>' ;"&G+' (%)' &!=' ><D' ;"&G+' +%(L>+=' =B<"!'
!"(%=;<"!(!&<%' )&=!(%G+=' <%>EI' F(-&%C' &%!<' (GG<#%!' !B+'
G<%=#@;!&<%' <U' =!<%+' (CC"+C(!+=/' DB&GB' ("+' )+>&A+"+)'
from distant locations to the City of Zagreb, we tried to 
(%=D+"'!B+'Y#+=!&<%'DB(!'!B+'&@;(G!'<U'!"(%=;<"!')&=!(%G+'
on the greenhouse gas emission is.

In the City of Zagreb and the Zagreb County, 
;("!&G#>(">E'D&!B&%'!B+';"<!+G!+)'("+(='<U'!B+'N+)A+)%&G('
Nature Park, there is an obvious tendency to close 
+W&=!&%C'+W;><&!(!&<%'Z+>)=I'2#"'(&@'&='!<'"<#CB>E';"+=+%!'
!B+'())&!&<%(>'+@&==&<%='C+%+"(!+)')#"&%C'!B+'!"(%=;<"!'<U'
the stone aggregates in relation to emissions in case the 
quarries are located nearby the city. 

^E' =!(!&=!&G(>>E' G<@;("&%C' !B+' +%A&"<%@+%!(>' +UU+G!='
in both cases, it is going to be argued that the quarries’ 
closures might not be best solution to the environmental 
;<>>#!&<%'&==#+I'

 &%G+'!B+'@&%&%C'D<"-='("+';"+)+=!&%+)'LE'!B+'=&!+'<U'
@&%+"(>' "+=<#"G+=/' (%)' >&@&!+)' LE' "+(>' ;<==&L&>&!&+=' (%)'
&%!+%!&<%='<U'!B+'G<@@#%&!E/'+W;+"!=/'&I+I'@&%+"=/'C+<><-
gists and natural scientists, should be actively involved 
&%' =;(!&(>';>(%%&%C' f34506'+!' (>I/' `SRRX'g0192106'+!'
al., 2008).


