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The City Of Lausanne
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ABSTRACT

#$%&'()*&+,&-./0.11%2&0()/.)%3&+1&.&4.130'.5%&0$.5%3&6*&0)%%5&04+5%02&
$(4402&7+8.(1%02&.13&9.44%*02&0).130&.0&.&8%7.8:.64%&%;.754%&+,&
/86.1(<.)(+1&(1,4/%1'%3&6*&1.)/8.4&'+10)8.(1)0&.13&=%+=8.5$('.4&
+55+8)/1()(%0>& #$(0& )$%0(0& %;54+8%0& $+?& -./0.11%@0& /1(A/%&
)+5+=8.5$*&$.0&0$.5%3&()0&/86.1&3%9%4+57%1)2&(1,8.0)8/')/8%2&.13&
/13%8=8+/13&1%)?+8:02&?$(4%&%;.7(1(1=&)$%&(1)%854.*&6%)?%%1&
0/8,.'%&.13&0/6B0/8,.'%&%4%7%1)0>&C13%80).13(1=&?$.)&4(%0&6%1%.)$&
.13&.6+9%&()0&)%88.(1&(0&'8()('.4&)+&.338%00(1=&,/)/8%&'+10)8/')(+1&
'$.44%1=%0&.13&+5)(7(<(1=&)$%&'+11%')(+1&6%)?%%1&)$%0%&4.*%802&
).:(1=&,/44&.39.1).=%&+,&)$%&6%1%,()0&+,,%8%3&6*&.&04+5(1=&'()*>

D7(3&4.8=%B0'.4%&58+E%')0&0/'$&.0&)$%&%;5.10(+1&+,&-./0.11%@0&
8.(4?.*&0).)(+1&)+&.''+77+3.)%&=8+?(1=&)8.,,('2&)$%&8%1+9.)(+1&
+,&)$%&F(5+11%&5.8:(1=&0)8/')/8%&)+&.338%00&?.)%8B58++,(1=&.13&
'.5.'()*&(00/%02&.13&)$%&3%9%4+57%1)&+,&)$%&,/)/8%&7%)8+&4(1%&4(1:(1=&
)$%&0).)(+1&)+&G4H'$%8%))%2&)$(0&8%0%.8'$&,+'/0%0&+1&)$%&$(0)+8('.4&
%9+4/)(+1&+,&-./0.11%>&!)&(19%0)(=.)%0&$+?&)$%&'()*&.3.5)%3&()0&1.)/8.4&
)%88.(1&)+&7%%)&=8+?(1=&(1,8.0)8/')/8%&3%7.1302&)8.10,+87(1=&
'+10)8.(1)0&(1)+&38(9%80&+,&(11+9.)(+1>&#$%&'%1)8.4&A/%0)(+1&8%9+49%0&
.8+/13&$+?&-./0.11%&$.0&%9+49%3&+1&()0&)%88.(12&7.:(1=&/0%&+,&()0&
0+(4&.13&0/60+(4>

#$%&7%)$+3+4+=*&'+76(1%0&$(0)+8('.42&=%+=8.5$('.42&.13&)%'$1('.4&
.558+.'$%0>&#$%&0)/3*&(19+49%0&)$%&.1.4*0(0&+,&/86.1&54.102&$(0)+8('.4&
3+'/7%1)02&.13&)%'$1('.4&8%5+8)02&.4+1=0(3%&(1)%89(%?0&?()$&4+'.4&
%;5%8)0&0/'$&.0&?.)%8&7.1.=%7%1)&./)$+8()(%02&8%58%0%1).)(9%0&+,&
IJJ&8.(4?.*&(1,8.0)8/')/8%2&.13&05%'(.4(0)0&(1&/13%8=8+/13&1%)?+8:0>&
#$%0%&(10(=$)0&.8%&'+754%7%1)%3&6*&5%80+1.4&+60%89.)(+10&.13&'.0%&
0)/3(%0&+,&:%*&0()%0&0/'$&.0&)$%&8.(4?.*&0).)(+12&F(5+11%&KA/.8%2&.13&
)$%&J4+1&3(0)8(')>

!7.=%L&K.(1)B-./8%1)&$(44&
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INTRODUCTION

#$%&'()*&+,&-./0.11%2&1%0)4%3&6%)?%%1&-H7.1&4.:%&.13&0$.5%3&
6*&)$%&D45(1%&4.130'.5%2&(0&3%,(1%3&6*&()0&3(0)(1')(9%&)+5+=8.5$*&
+,&$(4402&7+8.(1%02&.13&9.44%*0>&C14(:%&'()(%0&6/(4)&+1&,4.)&)%88.(12&
-./0.11%@0&04+5(1=&=%+=8.5$*&$.0&58+,+/134*&(1,4/%1'%3&()0&/86.1&
3%9%4+57%1)2&0$.5(1=&()0&(1,8.0)8/')/8%2&.8'$()%')/8%2&.13&0+'(.4&
,.68('>&C13%80).13(1=&$+?&)$(0&)%88.(1&?.0&,+87%32&$+?&()&$.0&
6%%1&)8.10,+87%32&.13&?$.)&4(%0&6%1%.)$&.13&.6+9%&()&(0&%00%1)(.4&
,+8&).':4(1=&7+3%81&/86.1&'$.44%1=%0&.13&%10/8(1=&)$.)&,/)/8%&
'+10)8/')(+1&4%9%8.=%0&)$%&6%1%,()0&+,&.&$(44*&'()*0'.5%>&-./0.11%@0&
.6(4()*&)+&6.4.1'%&()0&1.)/8.4&'+10)8.(1)0&?()$&(11+9.)(9%&0+4/)(+10&
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+,&)$%&7.(1&8.(4?.*&0).)(+1&B&.&58+E%')&'+754('.)%3&6*&()0&4+'.)(+1&
+1&.&04+5%&B&.13&)$%&(1)8+3/')(+1&+,&.&1%?&/13%8=8+/13&7%)8+&4(1%&
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.''(3%1)0&5%85%13('/4.8&)+&)$%&=%1%8.)+80&+,&)$%&)%88.(1>&#$%0%&
3%)+/80&.8%&9(0(64%&9(.&)$%&1.88+?&1.)/8.4&'./0%?.*&+,&F/%&U.8)%8%*&&
.13&F/%&3%&G+/8=2&?$('$&4%.3&)+&K.(1)BJ8.1g+(0&.13&U+1)6%1+1>&&
#$%&'+/80%&+,&)$%&J4+1&?.0&)$%1&64+':%32&,+8'(1=&)$%&?.)%8&)+&,4+?&&

o(.=8.7L&J+87.)(+1&+,&-./0.11%@0&
)+5+=8.5$*>

Montbenon

moraine

Montriond

moraine

CFF

tracks

Flon

district

Borde

street

Léman

lake

 Rhône

Glacier

mollassic soils

morainic soils

fertile topsoil

bedrock

Sauvabelin Cité

Le Bourg

Saint-Laurent

hill

Q&&->&f8(9%42&t&j(0)+8(A/%&3%&4.&&
I+10)8/')(+1&e&-./0.11%&u>

d&&j>&i13%2&t&-.&M8%00(+1&3/&&F%4(%,&
0/8&4@C86.1(07%&-./0.11+(0&u>



Y[p

.4+1=&)$(0&7+8.(1%2&6%,+8%&$%.3(1=&)+?.830&U.44%*&.13&8%0/7(1=&()0&
3%0'%1)&)+?.830&)$%&4.:%>&h+)&+14*&3(3&)$%*&0%89%&.0&.&8%0+/8'%&,+8&&
7(440&.13&+)$%8&'8.,)&.')(9()(%02&)$%*&.40+&.')%3&.0&1.)/8.4&6.88(%802&&
,+8'(1=&)$%&'+10)8/')(+1&+,&68(3=%0&)+&4(1:&)$%&3(,,%8%1)&5.8)0&+,&&
)$%&'()*>&!1&)$%&Yp)$&'%1)/8*2&9./4)(1=&?+8:0&6/8(%3&)$%0%&8(9%802&&
)8.10,+87(1=&)$%&9.44%*0&(1)+&)8.,,('&.8)%8(%0&.13&5.9(1=&)$%&?.*&,+8&&
7+8%&,4/(3&/86.1(<.)(+1>\

j(0)+8('.44*2& -./0.11%@0& 8/==%3& )%88.(1& $.0& =/(3%3& ()0& )(%8%3&
+8=.1(<.)(+12&'%1)%8%3&.8+/13&)$%&)$8%%&4.8=%&$(440>&-.&I()H2&?()$&()0&
'.)$%38.4&.13&'.0)4%2&A/(':4*&6%'.7%&)$%&'()*@0&5+4()('.4&.13&8%4(=(+/0&
$%.8)>&!)0&0)8.)%=('&5+0()(+1&+1&.&1.)/8.4&58+7+1)+8*&+,,%8%3&.&
1.)/8.4&3%,%10%&.=.(10)&(19.0(+102&6/)&.40+&58%0%1)%3&.&'$.44%1=%&
,+8&'+77/1('.)(+1&?()$&)$%&+)$%8&3(0)8(')0>&#$%&7.8:%)&)+?10&+,&
K.(1)B-./8%1)&.13&-%&G+/8=2&4+'.)%3&+1&1%(=$6+8(1=&$(4402&%7%8=%3&
.0&'+77%8'(.4&.13&.8)(0.1.4&$/602&0/55+8)%3&6*&)$%&(1)%81.)(+1.4&
8+/)%0&)$.)&'8+00%3&-./0.11%>Z

#$%&7%3(%9.4&'()*&?.4402&6/(4)&+9%8&)$%&'%1)/8(%0&.13&(1).')&/1)(4&
)$%&Y])$&'%1)/8*2&8%,4%')&)$%&'()*@0&&.3.5).)(+1&)+&()0&)+5+=8.5$*>&
!1()(.44*&4(7()%3&)+&)$%&I()H2&)$%*&=8.3/.44*&%1'+75.00%3&)$%&3(0)8(')0&
+,&-.&M.4/32&K.(1)B-./8%1)&.13&-%&G+/8=2&8%.'$(1=&)$%(8&7.;(7/7&
%;)%10(+1&(1&)$%&YZ)$&'%1)/8*>&#$(0&%;5.10(+1&4(1:%3&)$%&9.8(+/0&
$(4402&6/)&.40+&$(=$4(=$)%3&)$%&3(,,('/4)(%0&+,&/86.1(<(1=&.&8/==%3&
)%88.(1>&#$%&'()*@0&1.)/8.4&0%))(1=&+1&7/4)(54%&$(440&7.3%&'+10)8/')(+1&
.13&'+11%')(9()*&'$.44%1=(1=>&G/(43(1=&?.440&.13&8+.30&8%A/(8%3&
1.9(=.)(1=&0)%%5&04+5%0&.13&/1%9%1&=8+/132&(1'8%.0(1=&4.6+8&.13&
'+0)0>&

-(1:(1=&)$%&3(0)8(')0&8%A/(8%3&68(3=%0&+8&8%(1,+8'%3&5.)$?.*0&)+&'8+00&
9.44%*0&+8&8.9(1%0&6%)?%%1&)$%&$(440>&!1&8/==%3&)%88.(12&0)8%%)0&?%8%&
+,)%1&'+10)8.(1%3&6*&)$%&)+5+=8.5$*2&4%.3(1=&)+&1.88+?2&?(13(1=&
5.)$?.*0&8.)$%8&)$.1&0)8.(=$)2&?(3%&8+.30>&#$%&?(13(1=&0)8%%)0&.13&
04+5(1=&5.00.=%?.*0&'$.8.')%8(0)('&+,&)$%&$(0)+8('&'%1)%8&0)(44&6%.8&
?()1%00&)+&)$%0%&'$.44%1=%0&)+3.*>&#$%&0)8%%)0&.13&5.00.=%?.*0&
'+11%')&)$%&$(0)+8('&3(0)8(')02&0/'$&.0&)$%&I()H2&-.&M.4/32&K.(1)B
-./8%1)2&.13&-%&G+/8=2&?$('$&?%8%&+8(=(1.44*&(0+4.)%3&+1&0%5.8.)%&
$(440>&#$%0%&'+11%')(+10&8%A/(8%3&'.8%,/4&54.11(1=&)+&68(3=%&9.44%*0&
.13&1.9(=.)%&%4%9.)(+1&'$.1=%0>&#$%&?(3)$&+,&7.1*&0)8%%)0&8%,4%')0&
)$%&'+10)8.(1)0&+,&6/(43(1=&(1&.&'+1,(1%32&(88%=/4.8&05.'%>&l(3%82&
0)8.(=$)%8&0)8%%)0&?+/43&$.9%&8%A/(8%3&0(=1(,('.1)&8%0)8/')/8(1=&
+,&)$%&)%88.(12&?$('$&?.0&(758.')('.4&(1&7%3(%9.4&)(7%0>&K7.44&
0A/.8%0&.13&)%88.'%0&(1&)$%&$(0)+8('&'%1)%82&4(:%&M4.'%&3%&4.&M.4/32&.8%&
(88%=/4.84*&0$.5%32&'8%.)%3&6*&7.:(1=&/0%&+,&?$.)%9%8&,4.)&05.'%0&
?%8%&1.)/8.44*&.9.(4.64%&+8&'+/43&6%&'.89%3&(1)+&)$%&$(440>

#$%&Yp)$&'%1)/8*&7.8:%3&.&5%8(+3&+,&7.E+8&)8.10,+87.)(+1&,+8&&
-./0.11%>&&W'+1+7('&&.13&&3%7+=8.5$('&&=8+?)$2&&'+/54%3&&?()$&&
(13/0)8(.4(<.)(+12&4%3&)+&.76()(+/0&3%9%4+57%1)&58+E%')0&)+&+9%8'+7%&
)$%&'+10)8.(1)0&+,&)$%&)%88.(1>&#$%&J4+1&9.44%*2&+1'%&.1&+60).'4%2&

?.0&,(44%3&(12&.0&0%%1&(1&)$%&)?+&'+75.8.)(9%&(7.=%0&v5>Y^w2&)$%&.8%.&
$.0&6%%1&)8.10,+87%3&(1)+&,4.)&4.132&.44+?(1=&,+8&'+10)8/')(+1>&
K+(42&8/664%2&.13&3%68(0&,8+7&'+10)8/')(+1&.13&%;'.9.)(+1&58+E%')0&
(1&+)$%8&5.8)0&+,&)$%&'()*2&?%8%&)8.105+8)%3&)+&)$%&J4+1&".44%*2&,+8&
%;.754%&,8+7&)$%&6+8(1=&+,&)$%&)/11%4&,+8&)$%&-./0.11%Bi/'$*&
,/1('/4.8>&x/.88*&7.)%8(.40&4(:%&0)+1%&.13&=8.9%4&?%8%&.33%3&,+8&
0)8/')/8.4&0/55+8)&.13&0).6(4()*>&#$%&9.44%*&?.0&,(44%3&(1&4.*%80&)+&
%10/8%&0).6(4()*&.13&.44+?&,+8&'+75.')(+1&+9%8&)(7%>&#$(0&58+'%00&
7(1(7(<%3&)$%&8(0:&+,&0/60(3%1'%&(1&)$%&1%?4*&4%9%4%3&.8%.0>&#$(0&
58+E%')&0*76+4(<%3&)$%&'()*@0&3%0(8%&)+&7+3%81(<%2&(1)%=8.)(1=&()0&
9.8(+/0&3(0)8(')0&.13&,.'(4().)(1=&)8.,,('&,4+?>&i)$%8&?+8:02&0/'$&
.0&)$%&'+10)8/')(+1&+,&)$%&8.(4?.*&0).)(+1&.13&)$%&3%9%4+57%1)&+,&
)8.7?.*&4(1%02&8%(1,+8'%3&)$(0&3*1.7('>

D)&)$%&0.7%&)(7%2&)$%&9./4)(1=&+,&)$%&J4+1&.13&-+/9%&8(9%80&,8%%3&&
/5&05.'%&,+8&1%?&'+10)8/')(+1>&#$%0%&8(9%802&+1'%&0+/8'%0&+,&4(,%&&
.13&'8.,)&.')(9()(%02&$.9%&6%'+7%&/13%8=8+/13&(1,8.0)8/')/8%02&&
)%0)(,*(1=&)+&-./0.11%@0&.6(4()*&)+&)8.10,+87&()0&1.)/8.4&'+10)8.(1)0&&
(1)+&+55+8)/1()(%0>&D0&0%%1&(1&)$%&(7.=%2&)$%&)?+&8(9%80&.8%&1+?&
'+1)8+44%3& (1& )%870&+,&6+)$& )$%(8& ,4+?&.13&?.)%8&A/.4()*>&#$%&
'8%.)(+1&+,&.&1%)?+8:&+,&68(3=%0&.13&)/11%40&&.40+&7.3%&()&5+00(64%&
)+&+9%8'+7%&0)%%5&04+5%0&.13&'+11%')&(0+4.)%3&1%(=$6+8$++302&
7.8:(1=&.&3%'(0(9%&0)%5&(1&)$%&/1(,('.)(+1&+,&)$%&'()*>&!1&)$%&V[)$&
'%1)/8*2&-./0.11%&'+1)(1/%3&)+&%;5.132&?$(4%&0%%:(1=&&)+&58%0%89%&
()0&$(0)+8('.4&$%8().=%>&o%9%4+57%1)&58+E%')0&+1&)$%&J4+1&&54.)%./2&
)8.10,+87%3&(1)+&.&3*1.7('&'/4)/8.4&3(0)8(')2&(44/0)8.)%&)$(0&&3%0(8%&
)+&'+76(1%&7+3%81()*&.13&)8.3()(+1>^

D0&-./0.11%&(13/0)8(.4(<%3&.13&()0&5+5/4.)(+1&%;5.13%32&)$%&J4+1&
".44%*&6%'.7%&.&$/6&,+8&?.8%$+/0%02&?+8:0$+502&.13&)8.105+8)&
(1,8.0)8/')/8%>&#$%&$%.9*&/0%&+,&)$%&J4+1&F(9%8&,+8&?.0)%&3(05+0.4&

S&&y>BI>&G(./3%)2&mj(0)+(8%&3%&&
-./0.11%n>

a&&J>&K)/3%82&m-./0.11%2&I()H&%1)8%&
J4+1&%)&-+/9%n>

!7.=%L&I+1z/%1'%&+,&)$%&-+/9%&.13&
)$%&J4+12&-./8%1)&l.98%2&QPNa>



YY

.13&(13/0)8(.4&5/85+0%0&4%3&)+&0(=1(,('.1)&5+44/)(+12&'8%.)(1=&$%.4)$&

.13&%19(8+17%1).4&(00/%0&(1&)$%&9.44%*>&#$%&5+44/)%3&0).)%&+,&)$%&8(9%8&

.13&)$%&/1.))8.')(9%1%00&+,&)$%&(13/0)8(.4&4.130'.5%&5/0$%3&)$%&'()*&
)+&8%'+10(3%8&)$%&.8%.@0&/0%&(1&)$%&4.)%&Yp)$&'%1)/8*>&#+3.*2&)$%&'()*&(0&
0)8(9(1=&)+&7%%)&)$%&'$.44%1=%0&5+0%3&6*&()0&)+5+=8.5$*2&5.8)('/4.84*&
(1&)%870&+,&7+6(4()*&.13&0/0).(1.64%&3%9%4+57%1)2&?$(4%&.)&)$%&0.7%&
)(7%&7.:(1=&)$%&7+0)&+,&()0&%;'%5)(+1.4&1.)/8.4&0%))(1=>^

-./0.11%@0&)+5+=8.5$*2&,.8&,8+7&6%(1=&.&7%8%&6.':38+52&(0&.&:%*&&
54.*%8&(1&()0&3%9%4+57%1)>&!)&$.0&0$.5%3&()0&$(0)+8*2&3(').)%3&()0&/86.1&&
54.11(1=&'$+('%0&.13&(1,4/%1'%3&()0&(3%1)()*>&W.'$&$(442&%.'$&9.44%*2&
%.'$&?.)%8?.*&)%440&5.8)&+,&)$%&0)+8*&+,&)$(0&'()*2&1%0)4%3&6%)?%%1&&4.:%&
.13&7+/1).(102&.13&6%.80&?()1%00&)+&-./0.11%@0&.6(4()*&)+&)8.10,+87&
'+10)8.(1)0&(1)+&.00%)0>&#$(0&8%4(%,2&?$('$&+1'%&$%43&6.':&)$%&'()*@0&
%;5.10(+12&(0&)+3.*&.&0+/8'%&+,&58(3%&.13&.&'%1)8.4&%4%7%1)&+,&()0&
'$.87&.13&/1(A/%1%00>&l%&/13%80).13&)$.)&)$(0&8%4(%,&?.0&,+87%3&
6*&)$%&?.)%8&058(1=0&)$.)&'.89%3&+/)&)$%&4.13>&!)&)$/0&'+10)()/)%0&)$%&
,(80)&7.(1&1%)?+8:&(1,4/%1'(1=&)$%&)+?1@0&3%9%4+57%1)>



YZY\

WATER NETWORK

-./0.11%@0&?.)%8&1%)?+8:&(44/0)8.)%0&)$%&(1=%1/()*&8%A/(8%3&)+&
+9%8'+7%&)$%&'$.44%1=%0&+,&.&'()*&6/(4)&+1&.&'+754%;&)%88.(1>&J8+7&
)$%&7.1.=%7%1)&+,&+5%1&0)8%.70&)+&)$%&7+3%81(<.)(+1&+,&8/11(1=&
?.)%8&(1,8.0)8/')/8%02&)$%&3%9%4+57%1)&+,&)$(0&1%)?+8:&8%,4%')0&)$%&
'()*@0&$(0)+8('.42&/86.1&.13&)%'$1('.4&)8.10,+87.)(+10>&o/%&)+&()0&
8/==%3&)+5+=8.5$*2&-./0.11%&$.0&$.3&)+&.3.5)&)+&%10/8%&.&8%4(.64%&
?.)%8&0/554*2&%,,('(%1)4*&%9.'/.)%&8.(1?.)%8&.13&'+1)8+4&)$%&0)8%.70&
)$.)&'8+00&()0&)%88()+8*>

!1&)$%&U(334%&D=%02&?$(4%&)$%&J4+1&.13&-+/9%&F(9%80@&,4+?&?%8%&1+)&.0&
0)8+1=&.0&0+7%&.45(1%&8(9%802&()&?.0&4(:%4*&/0%3&)+&5+?%8&07.44B0'.4%&
7(440&.13&?+8:0$+502&%05%'(.44*&(1&%.84(%8&5%8(+30&+,&58%B(13/0)8(.4&
.')(9()*>&#$(0&?.0&'+77+1&(1&/86.1&9.44%*0&?$%8%&0)8%.70&58+9(3%3&
.&'+10(0)%1)&0+/8'%&+,&%1%8=*>&#$%&58%0%1'%&+,&)$%&8(9%8&0/55+8)%3&
9.8(+/0&.8)(0.1.4&.13&(13/0)8(.4&.')(9()(%02&0/'$&.0&).11%8(%02&)%;)(4%&
58+'%00(1=2&.13&=8.(1&7(440>&#$%0%&(13/0)8(%0&3%5%13%3&+1&?.)%8&,+8&
58+'%00%0&4(:%&3*%(1=2&?.0$(1=2&.13&7%'$.1('.4&+5%8.)(+10>X

#$%(8&58%0%1'%&0$.5%3&/86.1(<.)(+1&6*&.))8.')(1=&?+8:0$+50&.13&
.8)(0.10&)+&0%))4%&.4+1=&)$%(8&6.1:02&'8%.)(1=&$/60&+,&%'+1+7('&
.')(9()*&)$.)&(1,4/%1'%3&)$%&4.*+/)&.13&=8+?)$&+,&)$%&'()*>&j+?%9%82&
)$%*&.40+&58%0%1)%3&'$.44%1=%02&5.8)('/4.84*&3/8(1=&,4++302&?$('$&
8%=/4.84*&3.7.=%3&?++3%1&68(3=%0>&U+8%+9%82&)$%&8(9%8&.')%3&.0&
.&1.)/8.4&38.(1.=%&0*0)%72&'.88*(1=&.?.*&(13/0)8(.4&.13&3+7%0)('&
?.0)%>&l$(4%& )$(0& 0+49%3& (77%3(.)%&?.0)%& 3(05+0.4& 1%%302& ()&
'+1)8(6/)%3&)+&)$%&5+44/)(+1&+,&)$%&8(9%8&.13&)$%&0/88+/13(1=&.8%.2&
?$('$&%9%1)/.44*&6%'.7%&.&'+1'%81&.0&)$%&'()*&=8%?>

#+&8%7%3*&)$%0%&58+64%702&.0&%.84*&.0&)$%&Y])$&'%1)/8*2&)$%&'()*&
/13%8)++:&)$%&'+10)8/')(+1&+,&7+8%&8%0(0).1)&.8'$%3&0)+1%&68(3=%0>&
i1'%&)$%&68(3=%0&?%8%&(1&54.'%2&)$%&05.'%0&6%1%.)$&.13&.8+/13&

{&&y>BI>&G(./3%)2&mj(0)+(8%&3%&
-./0.11%n>&

!7.=%L&!1)%80%')(+1&+,&)$%&J4+1&.13&
)$%&-+/9%2&U/0H%&3%&4@D1'(%1&W9`'$H2&

'>&NR{c>

!7.=%L&#$%&I%1)8.4%&0)8%%)&
->&M+44.2&'>&NORS>



YXY^

)$%7&?%8%&+,)%1&,(44%3&?()$&%.8)$2&8/664%2&.13&'+10)8/')(+1&3%68(0>&
#$(0&(1,(44&.')%3&)+&0).6(4(<%&)$%&.8%.&.13&%,,%')(9%4*&4%9%4&)$%&)%88.(1&
+1&%()$%8&0(3%&+,&)$%&68(3=%>&G*&.33(1=&)$(0&(1,(44&.13&%;)%13(1=&()&
+/)?.832&)$%&'()*&%,,%')(9%4*&m6/8(%3n&5.8)0&+,&)$%&8.9(1%&/13%8&.&
1%?2&,4.))%1%3&0/8,.'%>&#$(0&1%?4*&'8%.)%3&=8+/13&?.0&)$%1&/0%3&
)+&%0).64(0$&5/64('&0A/.8%02&.0&?.0&)$%&'.0%&?()$&M4.'%&MH5(1%)2&+8&
6/(43(1=&0()%02&)8.10,+87(1=&,+87%84*&(1.''%00(64%&+8&/13%8/)(4(<%3&
.8%.0&(1)+&,/1')(+1.4&/86.1&05.'%0>

!1&)$%&Yp)$&'%1)/8*2&-./0.11%&%76.8:%3&+1&.&7.E+8&)8.10,+87.)(+1&
+,&()0&$*38./4('&1%)?+8:&?()$&)$%&9./4)(1=&+,&)$%&J4+1&.13&-+/9%&
8(9%80>&G%)?%%1&Y]Zp&.13&Y]^[2&9./4)(1=&+,&)$%&J4+1&6%=.1&.)&K.(1)B
J8.1g+(02&1+)&+14*&'4%.1(1=&/5&)$%&'()*&6/)&.40+&,8%%(1=&/5&9.4/.64%&
0/8,.'%&05.'%>&#$%&9./4)(1=&+,&)$%0%&?.)%8'+/80%0&.40+&7%)&.&=8+?(1=&
1%%3L&)+&7.1.=%&8.(1?.)%8&(1&.&'()*&?$%8%&0)%%5&=8.3(%1)0&%1'+/8.=%&
8.5(3&8/1+,,>&#$%&)+88%1)02&)8.10,+87%3&(1)+&/13%8=8+/13&0%?%802&
6%'.7%&1.)/8.4&'+44%')+80&,+8&?.0)%?.)%8&.13&8.(1?.)%8>&#$(0&0*0)%7&
58+9(3%0&6%))%8&,4++3&'+1)8+4&.13&58%9%1)0&)$%&,8%A/%1)&,4++3(1=&
)$.)2&(1&)$%&5.0)2&3%9.0).)%3&)$%&4+?%0)B4*(1=&3(0)8(')0>&D0&0%%1&(1&)$%&
(7.=%0&+1&5>Y\2&()&.40+&.44+?%3&,+8&(758+9%3&'+11%')(+10&4(1:%3&)+&
)$%&%9+4/)(+1&+,&'.8&(1,8.0)8/')/8%>q

#$%&-+/9%&+8(=(1.)%0&1%.8&U+1)B0/8B-./0.11%2&1+8)$&+,&-./0.11%2&
.13&3%0'%130&)$8+/=$&)$%&".44H%&3%&4.&-+/9%2&?$%8%&()&(0&'$.11%4%3&
/13%8=8+/13>&#$%&8(9%8&5.00%0&)$8+/=$&?$.)&(0&1+?&)$%&M4.'%&3%&4.&
F(5+11%&.13&'+1)(1/%3&()0&'+/80%&(1)+&)$%&'()*&'%1)%82&%9%1)/.44*&
7%8=(1=&?()$&)$%&J4+1>&K(1'%&V[[X2&5.8)&+,&)$%&?.)%8&(0&6%%1&3(9%8)%3&
(1)+&.&'+13/()&)$.)&5.00%0&)$8+/=$&)$%&1%?4*&'+10)8/')%3&#8(3%4&
)/11%4&1%;)&)+&K./9.6%4(12&.0&0$+?1&(1&)$%&0%')(+1&+1&)$%&1%;)&5.=%>&
#$%&5/85+0%&+,&)$(0&3(9%80(+1&(0&)+&58%9%1)&'4%.8&?.)%8&,8+7&%1)%8(1=&
)$%&?.0)%?.)%8&1%)?+8:2&)$%8%6*&(758+9(1=&)$%&%,,('(%1'*&+,&)$%&
"(3*&)8%.)7%1)&54.1)>&&

#$%&J4+1&,+44+?0&.&0(7(4.8&'+/80%>&!)&+8(=(1.)%0&1%.8&W5.4(1=%0&(1&
)$%&1+8)$&+,&-./0.11%&.13&,4+?0&)$8+/=$&)$%&J4+1&".44%*2&?$%8%&()&
(0&.40+&'$.11%4%3&/13%8=8+/13>&j(0)+8('.44*2&)$%&J4+1&,+44+?%3&.1&
+5%1&'+/80%&)$8+/=$&)$%&.8%.&1+?&:1+?1&.0&)$%&J4+1&o(0)8(')>&!)&)$%1&
7%.13%8%3&)+?.83&U.44%*2&$%.3(1=&0+/)$?.83&)+&E+(1&)$%&-H7.1&
4.:%>&I4+0%&)+&K./9.6%4(12&5.8)&+,&)$%&?.)%8&(0&.8)(,('(.44*&3(9%8)%3&)+&
)$%&"/.'$s8%2&.&?.)%8'+/80%&8/11(1=&,/8)$%8&%.0)&+,&)$%&'()*2&9(.&.1&
/13%8=8+/13&'+13/()&'8%.)%3&(1&YppX>&#$%&+)$%8&5.8)&,4+?0&)$8+/=$&
)$%&-./0.11%&/86.1&.8%.2&5.00(1=&)$8+/=$&)$%&0%?%8&1%)?+8:&6%,+8%&
8%.'$(1=&)$%&"(3*&?.0)%?.)%8&)8%.)7%1)&54.1)>

-./0.11%@0&04+5(1=&)+5+=8.5$*&'+754('.)%0&?.)%8&7.1.=%7%1)>&
K)+87?.)%8& 38.(1.=%&7/0)& ).:%& (1)+& .''+/1)& )$%& 0(=1(,('.1)&
3(,,%8%1'%0& (1& 4%9%4& 6%)?%%1&1%(=$6+8$++30>&D0& .& 8%0/4)2& )$%&
1%)?+8:&(0&+8=.1(<%3&(1)+&<+1%02&,/1')(+1(1=&4(:%&.&4.8=%&7/4)(B
0)+8%*&6/(43(1=2&?()$&8%0%89+(80&.13&5/75(1=&0*0)%70&)+&3(0)8(6/)%&
?.)%8&)+&)$%&/55%8&4%9%40>&J+8&%;.754%2&)$%&I.49.(8%&8%0%89+(82&

'+77(00(+1%3&(1&Y]X]2&(44/0)8.)%0&)$%0%&%,,+8)0&)+&7%%)&)$%&=8+?(1=&
1%%30&+,&.1&%;5.13(1=&5+5/4.)(+1>&F%'%1)&?+8:0&$.9%&.40+&0+/=$)&
)+&(758+9%&8/1+,,&7.1.=%7%1)&.13&7+3%81(<%&)$%&0%?%8&1%)?+8:>&
F%$.6(4().)(+1&+,&)$%&J4+1&9./4)2&,+8&%;.754%2&(0&.(7%3&.)&58%9%1)(1=&
64+':.=%0&.13&.3.5)(1=&(1,8.0)8/')/8%0&)+&'+1)%75+8.8*&'$.44%1=%02&
5.8)('/4.84*&)$+0%&4(1:%3&)+&/86.1(<.)(+1&.13&%5(0+3%0&+,&(1)%10%&
58%'(5().)(+1>]

l.)%8&0/554*&$.0&6%%1&.&'%1)8.4&(00/%&,+8&-./0.11%&0(1'%&)$%&Yp)$&
'%1)/8*2&=(9%1&()0&$(44*&)+5+=8.5$*&.13&=8+?(1=&5+5/4.)(+1>&#$%&
(1)8+3/')(+1&+,&58%00/8(<%3&?.)%8&(1&Y]X]&1+)&+14*&%10/8%3&.''%00&
)+&8/11(1=&?.)%8&(1&7+0)&$+7%0&6*&)$%&%13&+,&)$%&'%1)/8*&6/)&.40+&
0/55+8)%3&/86.1&3%9%4+57%1)&(1&58%9(+/04*&'$.44%1=(1=&.8%.0&6*&
+9%8'+7(1=&1.)/8.4&'+10)8.(1)0>&M/64('&,+/1).(102&+1'%&9().4&,+8&
'+44%')(9%&?.)%8&.''%002&6%'.7%&3%'+8.)(9%&%4%7%1)02&8%,4%')(1=&)$%&
'()*@0&)8.10()(+1&)+?.83&7+3%81&(1,8.0)8/')/8%>p

l.)%8& 7.1.=%7%1)& (1& -./0.11%& (0& 1+)& 4(7()%3& )+& 9(0(64%&
(1,8.0)8/')/8%>&#$%&,+/13.)(+10&+,&6/(43(1=02&+,)%1&'4+0%&)+&9./4)%3&
0)8%.70&+8&0%?%802&7/0)&6%&.3.5)%3&)+&58%9%1)&(1,(4)8.)(+1>&K+4(3&
8%).(1(1=&?.4402&+,)%1&(1$%8()%3&,8+7&7%3(%9.4&,+8)(,('.)(+102&$+43&
6.':&/10).64%&=8+/13&.13&58+)%')&6/(43(1=0&,8+7&)$%&%,,%')0&+,&
8/1B+,,>&!1&)$%&V[)$&'%1)/8*2&/86.1&%;5.10(+12&5.8)('/4.84*&(1&)$%&
J4+1&9.44%*2&)8.10,+87%3&)$(0&,+87%84*&7.80$*&.8%.&(1)+&.&'%1)%8&
+,&'+77%8'(.4&.13&(13/0)8(.4&.')(9()*>&#$%0%&3%9%4+57%1)0&?%8%&
5.8)&+,&.&?(3%8&58+E%')&)+&$.87+1(<%&/86.1&/0%0&?()$&)$%&'$.44%1=%0&
(75+0%3&6*&?.)%8&7.1.=%7%1)2&?$%)$%8&,+8&38.(1.=%&+8&0/554*>

-./0.11%@0&?.)%8&1%)?+8:2&,8+7&)$%&,(80)&.8'$%3&68(3=%0&)+&7+3%81&
38.(1.=%&.13&0/554*&0*0)%702&(44/0)8.)%0&)$%&'()*@0&.6(4()*&)+&.3.5)&)+&
()0&)%88.(1&?$(4%&(1)%=8.)(1=&)%'$1+4+=('.4&.39.1'%0>&#$%&'$.44%1=%0&

R&&j>&i13%&t&-.&M8%00(+1&3/&F%4(%,&0/8&
4@C86.1(07%&-./0.11+(0&u>&

O&&y>BI>&G(./3%)2&mj(0)+(8%&3%&
-./0.11%n>

c&&->&M+44.2&mo%&4.&I()H&e&i/'$*L&-+/(0&
M+44.&F.'+1)%&4.&h.(00.1'%&%)&4.&"(%&
3%0&M4.'%0&3%&-./0.11%n>

K%')(+1L&#%88.(1&8%4.)%3&)+&)$%&?.)%8&
1%)?+8:>
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5+0%3&6*&?.)%82&+71(58%0%1)&(1&.&'()*&6/(4)&+1&8/==%3&)%88.(12&$.9%&
0)(7/4.)%3&)%'$1('.4&.13&.8'$()%')/8.4&(11+9.)(+10&)$.)&'+1)(1/%&)+&
0$.5%&-./0.11%&)+3.*>&G*&$.81%00(1=&()0&0)8%.70&.13&7+3%81(<(1=&
()0&(1,8.0)8/')/8%2&-./0.11%&$.0&)8.10,+87%3&()0&1.)/8.4&'+10)8.(1)0&
(1)+&%4%7%1)0&0)8/')/8(1=& ()0&/86.1&3%9%4+57%1)&.13& (3%1)()*>&
#$/02& )$%&?.)%8&1%)?+8:@0& 0)8/')/8(1=&5+?%8&'+10)8.(1%3& )$%&
'()*@0&3%9%4+57%1)2&.0&()&$.3&)+&6%&'$.11%4%3&/13%8=8+/13>&#$(0&
)8.10,+87.)(+1& .44+?%3& )$%& 1%;)& 1%)?+8:2& 0/'$& .0& )$%& 8+.3&
(1,8.0)8/')/8%2&)+&%7%8=%&.0&)$%&0%'+13&7+0)&(1,4/%1)(.4>
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ROAD NETWORK

D0&)$%&0%'+13&1%)?+8:&(1,4/%1'%82&)$%&3%9%4+57%1)&+,&-./0.11%@0&
8+.3&1%)?+8:& 8%,4%')0& )$%&$(0)+8*&+,& .& '()*& ,.'%3&?()$&/1(A/%&
=%+=8.5$('.4&.13&/86.1&54.11(1=&'$.44%1=%0>&J8+7& )$%&0).8)2&
-./0.11%@0& )+5+=8.5$('.4& '+1,(=/8.)(+1& (75+0%3&.&5.8)('/4.8&
+8=.1(<.)(+1&+,&0)8%%)0&.13&8+.30>&C14(:%&'()(%0&0()/.)%3&+1&,4.)&
)%88.(1&?()$&,%?%8&1.)/8.4&6+/13.8(%02&?$('$&7+8%&%.0(4*&4%13&
)$%70%49%0&)+&).6/4.&8.0.&54.11(1=&.13&+83%84*&9(0(+10&0/'$&.0&=8(3&
0*0)%70&+8&8.3(.4&4.*+/)02&-./0.11%@0&0)8%%)0&3%9%4+5%3&+8=.1('.44*>&
#$%&'()*@0&$(44*2&,8.=7%1)%3&4.130'.5%&3(').)%3&()0&0)8%%)&5.))%8102&
58(+8()(<(1=&58.')('.4&.3.5).)(+1&)+&)$%&)%88.(1&+9%8&'%1)8.4(<%32&
7.E%0)('&3%0(=1&.76()(+10>&

#$%&,(80)&8+.30&4(1:(1=&)$%&9.8(+/0&7%3(%9.4&A/.8)%802&0/'$&.0&F/%&
3%&G+/8=&+8&F/%&K.(1)B-./8%1)2&,+44+?%3&)$%&1.)/8.4&4(1%0&+,&8(3=%0&
.13&9.44%*0>&#$%0%&5.)$02&+,)%1&1.88+?&.13&?(13(1=2&?%8%&58(7.8(4*&
0/()%3&,+8&5%3%0)8(.1&.13&%A/%0)8(.1&)8.,,('>&h%9%8)$%4%002&)$%*&?%8%&
.40+&/0%3&,+8&)$%&)8.105+8)&+,&=++302&.4)$+/=$&?()$&'+10(3%8.64%&
3(,,('/4)*2&8%A/(8(1=&7.1/.4&4.6+8&+8&5.':&.1(7.40&)+&1.9(=.)%&)$%&
'$.44%1=(1=&)%88.(1>Y[

-./0.11%@0&0)%%5&=8.3(%1)02&5.8)('/4.84*&58+1+/1'%3&(1&0)8%%)0&
0/'$&.0&U%8'%8(%2&?%8%&.&7.E+8&+60).'4%&)+&07++)$&)8.,,('&,4+?>&
K4+5%0&+,&/5&)+&V\|&7.3%&)8.9%4&3(,,('/4)2&5.8)('/4.84*&,+8&'.8)0&
.132&4.)%82&7+)+8&9%$('4%0>&l++3%1&68(3=%02&+,)%1&?.0$%3&.?.*&6*&
,4++3(1=&8(9%80&0/'$&.0&)$%&J4+1&.13&)$%&-+/9%2&,/8)$%8&'+754('.)%3&
'+77/1('.)(+10&6%)?%%1&)$%&9.8(+/0&3(0)8(')0>YY

o%05()%&)$%0%&'+10)8.(1)02&-./0.11%@0&5+0()(+1&.)&)$%&'8+008+.30&+,&
8+/)%0&4(1:(1=&!).4*2&J8.1'%&.13&f%87.1*&,+0)%8%3&()0&3%9%4+57%1)&
.0&.&'+77%8'(.4&.13&5+4()('.4&'%1)%8>&D1'(%1)&8+.302&,(80)&/0%3&6*&
)$%&F+7.10&.13&)$%1&6*&7%3(%9.4&7%8'$.1)02&'+19%8=%3&+1&)$%&'()*&

NP&&y>BI>&G(./3%)2&mj(0)+(8%&3%&
-./0.11%n>

NN&&->&f8(9%42&t&j(0)+8(A/%&3%&4.&
I+10)8/')(+1&e&-./0.11%&u>&

!7.=%L&#$%&I()H&.0&0%%1&,8+7&
G%00(s8%02&U/0H%&3%&4@D1'(%1&W9`'$H2&

'>&NRcP>

!7.=%L&#$%&I()H&.0&0%%1&,8+7&
G%00(s8%02&->&M+44.2&'>&NORc>
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'%1)%82&8%(1,+8'(1=&()0&8+4%&.0&.&8%=(+1.4&'8+008+.30>&j+?%9%82&)$%&
4.':&+,&'+758%$%10(9%&54.11(1=&.13&)$%&1.)/8.4&+60).'4%0&+,&)$%&
)%88.(1&4(7()%3&()0&%;5.10(+1&/1)(4&7+3%81&)(7%0>

!1&)$%&Yp)$&'%1)/8*2&-./0.11%&/13%8?%1)&.&7.E+8&)8.10,+87.)(+1&
38(9%1&6+)$&6*&)$%&'$.44%1=%0&+,&()0&)+5+=8.5$*&.13&)$%&.76()(+1&)+&
+9%8'+7%&)$%7>&#$%&3%)%87(1.)(+1&)+&68(3=%&1.)/8.4&3(9(3%0&,/%4%3&
)$%&5/80/()&+,&)%'$1('.4&58+=8%00&.13&(1,8.0)8/')/8%&7+3%81(<.)(+1>&
#$%&M('$.83&54.1&+,&Y]\X&7.8:%3&.&)/81(1=&5+(1)&6*&%19(0(+1(1=&.&
8+.3&6%4)&.13&)$%&'+10)8/')(+1&+,&.&68(3=%&.13&.&)/11%4&)+&'+11%')&
3(0)8(')0&0%5.8.)%3&6*&)$%&J4+1&.13&-+/9%&9.44%*0>&#$%0%&0)8/')/8%02&
0/'$&.0&)$%&f8.13BM+1)2&(1./=/8.)%3&(1&Y]ZZ2&.13&)$%&G.88%&)/11%4&
(1&Y]^^&6%'.7%&%764%7.)('&%4%7%1)0&+,&-./0.11%@0&/86.1&54.11(1=2&
1+)&+14*&,.'(4().)(1=&)8.,,('&6/)&.40+&0*76+4(<(1=&)$%&'()*@0&8%0+49%&)+&
(1)%=8.)%&()0&,8.=7%1)%3&4.130'.5%>]

#$%&9./4)(1=&+,&?.)%8?.*0&(1&)$%&Yp)$&'%1)/8*&1+)&+14*&)8.10,+87%3&
-./0.11%@0&/86.1&4.130'.5%&6/)&.40+&(1,4/%1'%3&)$%&'$.8.')%8(0)('0&
+,&)$%&1%?&8+.30&6/(4)&.)+5&)$%7>&#$+8+/=$,.8%0&4(:%&F/%&I%1)8.4%&
.13&M4.'%&I%1)8.4%&(1&Y]qp2&'8%.)%3&+1&)$%0%&'.55%3&.8%.02&?%8%&
3%0(=1%3&?()$&.&,+'/0&+1&.''%00(6(4()*&.13&'+11%')(9()*>&C14(:%&)$%&
1.88+?2&?(13(1=&5.)$0&+,&)$%&7%3(%9.4&A/.8)%802&)$%0%&8+.30&?%8%&
?(3%82&0)8.(=$)%82&.13&6%))%8&0/()%3&)+&.''+77+3.)%&)$%&(1'8%.0(1=&
3%7.130&+,&)8.,,('2& (1'4/3(1=&$+80%B38.?1&'.88(.=%0&.13&4.)%8&
9%$('4%0>&#$%(8&,4.)2&4(1%.8&3%0(=1&'+1)8.0)%3&0$.854*&?()$&-./0.11%@0&
+)$%8?(0%&04+5(1=&)%88.(12&6%'+7(1=&:%*&.;%0&,+8&'+77%8'(.4&.13&
'(9('&.')(9()(%02&.13&8%(1,+8'(1=&)$%&'()*@0&0$(,)&)+?.83&7+3%81&/86.1&
54.11(1=>p

#$%&3%9%4+57%1)&+,&8.(4&.13&8+.3&(1,8.0)8/')/8%0&.''+75.1(%3&)$(0&
)8.10,+87.)(+1>&#$%&'+10)8/')(+1&+,&)$%&7.(1&8.(4?.*&0).)(+1&(1&Y]^X&
0)8%1=)$%1%3&-./0.11%@0&5+0()(+1&.0&.&8%=(+1.4&'8+008+.302&6/)&.40+&
5+0%3&)8.,,('&'$.44%1=%0>&F+.30&4%.3(1=&)+&)$%&0).)(+12&0/'$&.0&M%)()B
I$`1%&.13&F/%&3%&4.&f8+))%2&?%8%&)++&0)%%5&.13&1.88+?&)+&7%%)&)$%&
=8+?(1=&1%%30&+,&5.00%1=%8&.13&,8%(=$)&)8.,,('>&h%?&8+.302&0/'$&.0&
D9%1/%&3/&#$Hr)8%2&?%8%&6/(4)&)+&+9%8'+7%&)$%0%&4(7().)(+10&.13&
4(1:&)$%&0).)(+1&)+&)$%&'()*&'%1)%8>YV

#$%&8(0%&+,&)$%&./)+7+6(4%&(1&)$%&V[)$&'%1)/8*&4%3&)+&.&58+,+/13&
8%+8=.1(<.)(+1&+,&-./0.11%@0&8+.3&1%)?+8:>&D0&0%%1&+1&)$%&(7.=%0&
5>Yp2&6/(4)&6%)?%%1&Yp[]&.13&YpY[2&)$%&G%00(s8%0&68(3=%&'+11%')0&)$%&
I()H&$(44&)+&-%&G+/8=&$(442&)$%8%6*&,.'(4().)(1=&)8.,,('&6%)?%%1&)$%&
%.0)&.13&?%0)&+,&-./0.11%>&#$%&I$./3%8+1&68(3=%&?.0&(1./=/8.)%3&
(1&Yp[^2&.13&,.'(4().)%3&)$%&3%9%4+57%1)&+,&5/64('&)8.105+8).)(+12&
5.8)('/4.84*&)8.702&.13&'+1)8(6/)%3&)+&)$%&/86.1(<.)(+1&+,&)$%&
0/88+/13(1=&1%(=$6+8$++30>&#$%&'+10)8/')(+1&+,&.9%1/%0&0/'$&.0&
3@W'$.44%10&.13&3%&M8+9%1'%2&.4+1=&?()$&)$%&'8%.)(+1&+,&/13%8=8+/13&
5.8:(1=&4+)0&4(:%&)$+0%&.)&U+1)6%1+1&(1&YpXY&.13&F(5+11%&(1&YpqV2&
%;%754(,(%0&)$%&'()*@0&(11+9.)(9%&.3.5).)(+1&)+&(1'8%.0(1=&)8.,,('&
3%7.130>&D0&0%%1&(1&)$%&0%')(+12&)$%0%&(1()(.)(9%0&.8%&1+).64%&,+8&)$%(8&

(1)%=8.)(+1&(1)+&-./0.11%@0&%;(0)(1=&/86.1&,.68('2&/)(4(<(1=&)$%&'()*@0&
04+5%0&.13&9.44%*&05.'%0&)+&'8%.)%&7/4)(B4%9%4&(1,8.0)8/')/8%>&#$%&
/13%8=8+/13&5.8:(1=&4+)02&(1&5.8)('/4.82&8%,4%')&.&,+8?.83B)$(1:(1=&
.558+.'$&)+&58%0%89(1=&0/8,.'%&05.'%&,+8&5/64('&/0%&.13&8%3/'(1=&
9(0/.4&'+1=%0)(+12&.44&?$(4%&.''+77+3.)(1=&)$%&=8+?(1=&(75+8).1'%&
+,&9%$('/4.8&7+6(4()*&(1&.1&(1'8%.0(1=4*&3%10%&/86.1&%19(8+17%1)>&
!1()(.)(9%0&0/'$&.0&)$%&=8%%1&?.9%2&(1)8+3/'%3&(1&YpXZ2&.(7&)+&%.0%&
)8.,,('&'+1=%0)(+1&(1&.&3+?1)+?1&.8%.&0.)/8.)%3&?()$&9%$('4%0>&
j+?%9%82& )$%0%&3%9%4+57%1)0& .8%&1+)&?()$+/)& %19(8+17%1).4&
'+10%A/%1'%02&.0&3%7+10)8.)%3&6*&)$%&)8.10,+87.)(+1&+,&J4+1&.13&
F(5+11%2&?$('$&(0&$.9(1=&.&4.0)(1=&(75.')&+1&)$%&/86.1&4.130'.5%>Y\

-./0.11%@0&8+.3&1%)?+8:&8%,4%')0&)$%&'()*@0&/1(A/%&$(0)+8*&.13&
=%+=8.5$*>&U.8:%3&6*&7.E+8&1.)/8.4&'+10)8.(1)02&()&6%.80&?()1%00&
)+&)$%&(1=%1/()*&+,&/86.1&54.11%80&.13&%1=(1%%80&?$+2&+9%8&)$%&
'%1)/8(%02&$.9%&)8.10,+87%3&)$%0%&+60).'4%0&(1)+&+55+8)/1()(%0>&
#$%&68(3=%0&05.11(1=&)$%&J4+1&.13&-+/9%&9.44%*02&0/'$&.0&)$%&
f8.13BM+1)2&1+)&+14*&'+11%')%3&58%9(+/04*&(0+4.)%3&3(0)8(')0&6/)&
.40+&8%3%,(1%3&)$%&'()*@0&/86.1&,.68('>&F+.30&4(:%&F/%&I%1)8.4%&.13&
.9%1/%0&3@W'$.44%10&.13&3%&M8+9%1'%&(44/0)8.)%&$+?&)$%&'()*&.3.5)%3&
)+&%9+49(1=&)8.105+8).)(+1&1%%302&(1)%=8.)(1=&7+3%81&0+4/)(+10&4(:%&
/13%8=8+/13&5.8:(1=&(1)+&()0&$(44*&)%88.(1>&G*&4(1:(1=&)$%&3(,,%8%1)&
5.8)0&+,&)$%&'()*2&(1'+85+8.)(1=&1%?&)%'$1+4+=(%02&.13&58%0%89(1=&
$(0)+8('&5.)$?.*0&4(:%&F/%&3%&G+/8=2&-./0.11%&'+1)(1/%0&)+&3%9%4+5&
?$(4%&0).*(1=&)8/%&)+&()0&(3%1)()*2&58+,+/134*&0$.5%3&6*&()0&)+5+=8.5$*&
.13&)$%&'8%.)(9%&0+4/)(+10&()&(105(8%3>&l$(4%&)$%&8+.3&1%)?+8:&$.0&
54.*%3&.&0(=1(,('.1)&8+4%2&()&(0&1+)&)$%&+14*&0)8/')/8(1=&,.')+8}.1+)$%8&
:%*&%4%7%1)&(0&)$%&8.(4&1%)?+8:2&?$('$&?(44&6%&%;54+8%3&(1&)$%&1%;)&
0%')(+1>

NQ&&J>&K)/3%82&m-./0.11%2&I()H&%1)8%&
J4+1&%)&-+/9%n>

Nd&&y>BI>&G(./3%)2&mj(0)+(8%&3%&
-./0.11%n>&

K%')(+1L&#%88.(1&8%4.)%3&)+&)$%&8+.3&
1%)?+8:>
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RAIL NETWORK

D0&.&)$(83&1%)?+8:2&)$%&3%9%4+57%1)&+,&8.(48+.30&(1&-./0.11%&8%,4%')0&
)$%&'$.44%1=%0&(75+0%3&6*&)$%&'()*@0&'+754%;&)+5+=8.5$*&.13&)$%&
1%%3&)+&+9%8'+7%&1.)/8.4&+60).'4%0&)+&'+11%')&)$(0&$(44)+5&'()*&)+&.&
8.5(34*&%;5.13(1=&8.(4?.*&1%)?+8:&(1&)$%&Yp)$&'%1)/8*>&-./0.11%@0&
%4%9.)%3&5+0()(+12&0)%%5&$(4402&.13&3%%5&9.44%*0&'+754('.)%3&)$%&
(1)%=8.)(+1&+,&.1&%,,('(%1)&8.(4&(1,8.0)8/')/8%&6/)&.40+&0)(7/4.)%3&
(11+9.)(+10&)$.)&0$.5%3&()0&/86.1&3%9%4+57%1)>

#$%&.88(9.4&+,&)$%&8.(48+.30&(1&-./0.11%&6%=.1&(1&Y]^X&?()$&)$%&
+5%1(1=&+,&.&0%')(+1&)+&)$%&'()*2&6/)&)$%&6%=(11(1=0&?%8%&7+3%0)>&
#$%&'()*@0&)+5+=8.5$*&4(7()%3&)$%&'$+('%&+,&4+'.)(+10&,+8&0).)(+10&
.13&)8.':02&.13&)$%&,(80)&0).)(+1&.)&-.&F.0/3%2&0()/.)%3&+1&.&8%4.)(9%4*&
,4.)&.8%.2&?.0&'$+0%1&6*&)$%&I+75.=1(%&3%&4@i/%0)>&j+?%9%82&()&
?.0&'8()('(<%3&6*&8%0(3%1)0&,+8&6%(1=&(1'+19%1(%1)4*&4+'.)%3&+1&
)$%&+/)0:(8)02&.0&)$%*&58%,%88%3&'%1)8.4&0()%0&4(:%&)$%&J4+1&9.44%*&+8&
U+1)6%1+1>&#$%0%&7+8%&'%1)8.4&.8%.0&?%8%&3(,,('/4)&)+&.''%00&3/%&
)+&)$%&0)%%5&)%88.(1&.13&%;(0)(1=&/86.1&0)8/')/8%02&3%7+10)8.)(1=&
)$%&'+10)8.(1)0&+,&-./0.11%@0&=%+=8.5$*&+1&%.84*&54.11(1=>

o%05()%&)$%0%&(1()(.4&'$.44%1=%02&-./0.11%@0&8.(4&1%)?+8:&3%9%4+5%3&
8.5(34*>&#$%&+5%1(1=&+,&)$%&4(1%&)+&K.(1)BU./8('%&(1&Y]XY2&?$('$&
8%A/(8%3& %;)%10(9%& %1=(1%%8(1=& )+& 1.9(=.)%& )$%& $(44*& )%88.(12&
7.8:%3&.1&(75+8).1)&7(4%0)+1%>&J8+7&Y]Xp2&)$%&8%.4(=17%1)&+,&
5.00%1=%8&)8.(10&)$8+/=$&-./0.11%&8%(1,+8'%3&()0&8+4%&.0&.&7.E+8&
8.(4&$/62&6*5.00(1=&)$%&4%00&.39.1).=%+/0&U+8=%0BG/00(=1*&8+/)%&.13&
.338%00(1=&0+7%&+,&)$%&)+5+=8.5$('.4&'$.44%1=%0&+,&%.84(%8&54.11(1=>

D)&)$%&0.7%&)(7%2&)$%&-./0.11%BW'$.44%10BG%8'$%8&v-WGw&4(1%2&
(1./=/8.)%3&(1&Y]qZ2&,/8)$%8&(44/0)8.)%0&$+?&)+5+=8.5$*&0$.5%3&)$%&
'()*@0&8.(4&3%9%4+57%1)>&o%0(=1%3&)+&'+11%')&-./0.11%&?()$&)$%&f8+0B
3%B"./32&)$(0&4(1%&,.'%3&0(=1(,('.1)&,(1.1'(.4&.13&)%'$1('.4&+60).'4%0&

!7.=%L&#$%&'.64%&8.(4?.*&.0&0%%1&
,8+7&i/'$*2&I+44%')(+1&I8(05(1(2&'>&

NOPa>

!7.=%L&)$%&8.':&8.(4?.*&.44+?(1=&
'+10)8/')(+10&.6+9%2&->&M+44.2&'>&NORc>
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3/%&)+&)$%&1%%3&)+&1.9(=.)%&0)%%5&(1'4(1%0&.13&1.88+?&9.44%*0>&W9%1&
)$+/=$&()&6%=(10&()0&'+/80%&,8+7&)$%&J4+1&.)&D9%1/%&3@W'$.44%10&
/13%8=8+/13& (1&.& 4.8=%&0/6)%88.1%.1&)/11%42&.0&0$+?1&(1& )$%&
(7.=%&+1&5>V]2&()0&1.88+?&=./=%&.44+?%3&,+8&6%))%8&.3.5).)(+1&)+&
)$%&/13/4.)(1=&)%88.(1>&j+?%9%82&)$(0&.40+&(0+4.)%3&)$%&4(1%&,8+7&)$%&
0).13.83B=./=%&K?(00&8.(4&1%)?+8:2&58%9%1)(1=&3(8%')&'+11%')(+10&
)+&-./0.11%@0&7.(1&0).)(+1>&#$%&,(1.1'(.4&0/''%00&+,&)$%&-WG&?.0&
+14*&.'$(%9%3&?()$&(13/0)8(.4&0/55+8)&.13&)$%&%;)%10(+1&)+&G%8'$%8>YZ

#$%&V[)$&'%1)/8*&0.?&)$%&.''%4%8.)(+1&+,&)$%0%&)8.10,+87.)(+10&?()$&
)$%&(1)8+3/')(+1&+,&5/64('&)8.105+8)&.13&)$%&3%9%4+57%1)&+,&)$%&
./)+7+6(4%>&#$%&-./0.11%Bi/'$*&)8.7?.*2&(1./=/8.)%3&(1&Y]]q2&
?.0&+1%&+,&)$%&,(80)&(1&K?()<%84.13&)+&6%&%4%')8(,(%32&)%0)(,*(1=&)+&)$%&
7+3%81()*&+,&-./0.11%@0&(1,8.0)8/')/8%>&D0&0%%1&(1&)$%&(7.=%0&+1&
5>VZ2&)$%&)8.7?.*&4(1%02&.3.5)%3&)+&)$%&'()*@0&04+5%02&54.*&.&'8/'(.4&
8+4%&(1&'+11%')(1=&)$%&9.8(+/0&3(0)8(')0&.13&8%3/'(1=&(1%A/.4()(%0&(1&
.''%00&'./0%3&6*&)$%&)%88.(1>&D33()(+1.44*2&)$%&9./4)(1=&+,&)$%0%&4(1%0&
4.)%8&,.'(4().)%3&'+10)8/')(+1&.6+9%&)$%7>&

#$%& '8%.)(+1& +,& )$%& -./0.11%Bi/'$*& )/11%4& 8%58%0%1)%3& .1&
(11+9.)(9%& 0+4/)(+1& )+& -./0.11%@0& )+5+=8.5$('.4& '$.44%1=%02&
5.8)('/4.84*&)$%&0(=1(,('.1)&%4%9.)(+1&3(,,%8%1'%&+,&.558+;(7.)%4*&
Y[[&7%)%80&6%)?%%1&)$%&4.:%0(3%&.13&)$%&'()*&'%1)%8>&#$(0&0)%%5&
=8.3(%1)&7.3%&)$%&)8.105+8)&+,&=++30&.13&5.00%1=%80&4.6+8B(1)%10(9%&
.13&(1%,,('(%1)>&#$%&)/11%42&(1./=/8.)%3&/13%8&)$%&(1()(.)(9%&+,&y%.1B
y.'A/%0&U%8'(%82&%0).64(0$%3&.&3(8%')2&%,,('(%1)&4(1:&6%)?%%1&)$%&
5+8)&.)&i/'$*&.13&)$%&/86.1&$/6&+,&-./0.11%2&)8.10,+87(1=&6+)$&
'+77%8'%&.13&4+=(0)('0&(1&)$%&'()*>

G*&58+9(3(1=&.&0/6)%88.1%.1&8+/)%2&)$%&)/11%4&.44+?%3&=++30&)+&7+9%&
0%.74%004*&/5$(44&?()$+/)&'4+==(1=&1.88+?2&?(13(1=&0)8%%)0&+8&8%4*(1=&
+1&04+?2&7.1/.4&)8.105+8).)(+1&7%)$+30>&#$(0&7(1(7(<%3&/86.1&
5+44/)(+1&.13&,8%%3&0/8,.'%&0)8%%)0&,+8&+)$%8&/0%0>&J/8)$%87+8%2&)$%&
3%9%4+57%1)&+,&)$%&J4+1&9.44%*&.0&.1&(13/0)8(.4&.13&'+77%8'(.4&
<+1%&4%9%8.=%3&)$%&,4.)&4.13&'8%.)%3&6*&0/''%00(9%&,(44(1=02&'8%.)(1=&
.1&(3%.4&4+'.)(+1&,+8&%;5.13(1=&?.8%$+/0%02&,.')+8(%02&.13&+)$%8&
,.'(4()(%0>&#$%0%&(13/0)8(.4&.')(9()(%0&6%1%,())%3&3(8%')4*&,8+7&)$%&
%,,('(%1)&'+11%')(+1&)+&)$%&4.:%0(3%&9(.&)$%&)/11%4>

#$(0&58+E%')&$(=$4(=$)%3&-./0.11%@0&.6(4()*&)+&.3.5)&()0&(1,8.0)8/')/8%&
)+&)$%&'$.44%1=%0&+,&()0&$(44*&)%88.(1>&#$%&)/11%4@0&'+10)8/')(+1&1+)&
+14*&8%0+49%3&.&'8()('.4&4+=(0)('.4&(00/%&6/)&.40+&7.8:%3&.&)/81(1=&
5+(1)&(1&/86.1&54.11(1=2&8%0$.5(1=&)$%&J4+1&9.44%*&(1)+&.&9(68.1)&
'%1)8.4&3(0)8(')&?$(4%&8%4(%9(1=&'+1=%0)(+1&.8+/13&)$%&7.(1&8.(4?.*&
0).)(+1&6*&8%3(0)8(6/)(1=&'+77%8'(.4&.')(9()*>

!1&YpVq2& )$%&+5%1(1=&+,& )$%&KH6%(44+1&,8%(=$)&0).)(+1&7.8:%3&.&
0(=1(,('.1)& 0)%5& ,+8?.83& (1&-./0.11%@0& 8.(4?.*& .13& 4+=(0)('.4&
(1,8.0)8/')/8%>&K()/.)%3&)+&)$%&?%0)&+,&)$%&'()*2&)$%&0).)(+1&?.0&
0)8.)%=('.44*&5+0()(+1%3&(1&.&,4.))%8&.8%.&'+75.8%3&)+&)$%&0)%%5&)%88.(1&

0/88+/13(1=&)$%&7.(1&0).)(+12&?$%8%&=8+?(1=&)8.,,('&$.3&'8%.)%3&
4+=(0)('.4&6+))4%1%':0>&#$(0& ,4.))%8& )+5+=8.5$*&7.3%&KH6%(44+1&
(3%.4&,+8&$.134(1=&,8%(=$)&+5%8.)(+102&.44+?(1=&,+8&)$%&0)+8.=%&.13&
3(0)8(6/)(+1&+,&=++30&+1&.&4.8=%8&0'.4%>

-./0.11%@0&'%1)8.4&8.(4?.*&0).)(+12&?$('$&?.0&'+10)8.(1%3&1+)&+14*&
6*&(1'8%.0(1=&)8.,,('&6/)&.40+&6*&()0&4+'.)(+1&(1&.&7+8%&3%10%4*&6/(4)&
.13&/1%9%1&.8%.>&G*&4%9%8.=(1=&)$%&8%4.)(9%&%.0%&+,&'+10)8/')(+1&.13&
+5%8.)(+1&(1&KH6%(44+1@0&)%88.(12&)$%&0).)(+1&6%'.7%&.&1%89%&'%1)%8&,+8&
=++30&)8.105+8)2&0/55+8)(1=&-./0.11%@0&8+4%&.0&.&8%=(+1.4&%'+1+7('&
'8+008+.30>&#$(0&0)8.)%=('&/0%&+,&-./0.11%@0&9.8(%3&)+5+=8.5$*&
/13%80'+8%0&)$%&'()*@0&(11+9.)(9%&.3.5).)(+1&)+&()0&1.)/8.4&4.130'.5%&
(1&%;5.13(1=&()0&(1,8.0)8/')/8%>

#+3.*2& -./0.11%& '+1)(1/%0& )+& .3.5)& ()0& (1,8.0)8/')/8%& )+& ()0&
'$.44%1=(1=&8%4(%,&)+&7%%)&)$%&=8+?(1=&7+6(4()*&3%7.130&+,&()0&
5+5/4.)(+1>&#$%&UY2&-./0.11%@0&,(80)&7%)8+&4(1%2&)8.9%80%0&.&)%88.(1&
'$.8.')%8(<%3&6*&=%1)4%&04+5%0&.13&(1)%8,4/9%0>&G/(4)&(1&YppY2&)$%&
UY&58(7.8(4*&,+44+?0&.&0/8,.'%B4%9%4&.4(=17%1)2&.9+(3(1=&)$%&0)%%5&
(1'4(1%0&.13&0$.85&%4%9.)(+1&'$.1=%0&)$.)&3%,(1%&+)$%8&5.8)0&+,&)$%&
'()*>&G*&(1)%=8.)(1=&%;(0)(1=&8.(4?.*&'+88(3+80&.13&0)8.)%=('.44*&
%754+*(1=& 68(3=%0& .13& /13%85.00%0& )+& 1.9(=.)%& 9.44%*0& .13&
+60).'4%02&0/'$&.0& )$%&U+1)6%1+1&7+8.(1%2& )$%&UY&%,,('(%1)4*&
'+11%')0&-./0.11%@0&'()*&'%1)%8&)+&)$%&/1(9%80()*&'.75/0%0&+,&Ch!-&
.13&WMJ-2&%;)%13(1=&?%0)?.83&)+&F%1%10>&#$(0&3%0(=1&1+)&+14*&
8%05%')0&)$%&1.)/8.4&'+1)+/80&+,&)$%&4.13&6/)&.40+&58+9(3%0&.&9().4&
4(1:&,+8&0/6/86.1&.13&5%8(B/86.1&7+6(4()*>&

F%'%1)%8&58+E%')02&0/'$&.0&)$%&UV&(1&V[[]2&K?()<%84.13@0&,(80)&.13&
+14*&./)+7.)('&7%)8+2&%;%754(,*&)$%&'()*@0&(11+9.)(9%&.558+.'$&)+&
+9%8'+7(1=&()0&1.)/8.4&'+10)8.(1)0>&#$%&UV&'8+00%0&)$%&'()*&,8+7&

NS&&y>BI>&G(./3%)2&mj(0)+(8%&3%&
-./0.11%n>

K%')(+1L&#%88.(1&8%4.)%3&)+&)$%&8.(4&
1%)?+8:>
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0.25km 0.50km 0.75km 1.00km 1.25km 1.50km 1.75km
scale 1:5,000
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0+/)$&)+&1+8)$2&1.9(=.)(1=&)$%&0)%%5&$(440&)$8+/=$&.&0%8(%0&+,&)/11%40&
.13&9(.3/')02&?$('$&.44+?&()&)+&)8.9%80%&38.7.)('&%4%9.)(+1&'$.1=%0&
%,,('(%1)4*&,8+7&i/'$*&?()$&\q\&7&.13&I8+(0%))%0&?()$&qYY&7>&

l$.)&7.:%0& )$%&UV& 5.8)('/4.84*& 1+).64%& (0& ()0& .3.5).)(+1& )+&
-./0.11%@0&9%8)('.4()*>&K).)(+10&.8%&'4+0%4*&05.'%3&(1&0)%%5&0%')(+102&
0/'$&.0&6%)?%%1&i/'$*&.13&)$%&'()*&'%1)%82&)+&7.:%&)$%&7%)8+&
.''%00(64%&,+8&5.00%1=%80&1.9(=.)(1=&)$%&0)%%5&)%88.(1&+1&,++)>&
#$%&UV&$.134%0&.1&%4%9.)(+1&3(,,%8%1'%&+,&1%.84*&\\X&7&+9%8&()0&
X&:7&4%1=)$2&?()$&)$%&3%5)$&+,&0).)(+10&6%4+?&=8+/13&9.8*(1=&
0(=1(,('.1)4*>&J+8&%;.754%2&i/'$*&0).)(+1&(0&1%.8&)$%&0/8,.'%&.)&4.:%&
4%9%42&?$(4%&J4+1&.13&F(5+11%BU./8('%&GHE.8)&0).)(+10&.8%&4+'.)%3&
3%%5%8&/13%8=8+/13&)+&.''+77+3.)%&)$%&'()*@0&$(440>

#$%&0)%%5%0)&=8.3(%1)&+1&)$%&4(1%&8%.'$%0&.1&(758%00(9%&YV|2&7.:(1=&
)$%&UV&+1%&+,&)$%&0)%%5%0)&7%)8+&0*0)%70&(1&)$%&?+843>&#$(0&8%A/(8%0&
.39.1'%3&%1=(1%%8(1=2&(1'4/3(1=&5+?%8,/4&./)+7.)%3&68.:(1=&.13&
.''%4%8.)(+1&0*0)%702&)+&%10/8%&0.,%&.13&%,,('(%1)&+5%8.)(+1>&#$%&
3%0(=1&+,&)$%&UV&8%,4%')0&.&58+,+/13&/13%80).13(1=&+,&-./0.11%@0&
)+5+=8.5$('.4&'+10)8.(1)02&+,,%8(1=&.&7+3%81&0+4/)(+1&)+&.&8+.3&
1%)?+8:&$(0)+8('.44*&4(7()%3&6*&)$%&'()*@0&8/==%3&)%88.(1>

o%05()%&)$(0&58+=8%002&-./0.11%@0&)+5+=8.5$*&'+1)(1/%0&)+&5+0%&
0(=1(,('.1)&'$.44%1=%0&,+8&8.(4& (1,8.0)8/')/8%2&.0&%9(3%1'%3&6*&
)$%&+1=+(1=&8%1+9.)(+1&+,&-./0.11%&f.8%>&i8(=(1.44*&54.11%3&.0&
.&1%'%00.8*&%;5.10(+1& )+&.''+77+3.)%& (1'8%.0(1=&5.00%1=%8&
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5.8:(1=2&4+=(0)('0&05.'%02&.13&)8.105+8)&(1,8.0)8/')/8%&'+%;(0)&?()$&
.6+9%B=8+/13&'/4)/8.42&'+77%8'(.42&.13&8%0(3%1)(.4&.')(9()(%0>&#$(0&
7/4)(B4%9%4&3%0(=1&.44+?0&)$%&3(0)8(')&)+&$.134%&$(=$&3%10()*&?()$+/)&
+9%8?$%47(1=&)$%&0/8,.'%&%19(8+17%1)>

I+11%')(1=&)$%&9.44%*&,4++8&)+&-./0.11%@0&0/88+/13(1=&$(440&5+0%3&
.&0(=1(,('.1)&'$.44%1=%>&P%*&0)8/')/8%02&0/'$&.0&)$%&UH)8+5+4%&
6/(43(1=2&0%89%&.0&68(3=%0&6%)?%%1&3(,,%8%1)&%4%9.)(+102&(1)%=8.)(1=&
5%3%0)8(.1&.13&9%$('/4.8&.''%00>&W0'.4.)+802&%4%9.)+802&.13&0).(8?.*0&
$.9%&6%%1&0)8.)%=('.44*&5+0()(+1%3&)+&58+9(3%&0%.74%00&)8.10()(+10&
6%)?%%1&)$%&9.44%*&.13&.3E.'%1)&1%(=$6+8$++30>

#$%&J4+1&3(0)8(')@0&8%3%9%4+57%1)&58(+8()(<%3&'8%.)(1=&+5%1&5/64('&
05.'%02&0/'$&.0&54.<.0&.13&5%3%0)8(.1B+14*&<+1%02&?()$(1&.&3%10%4*&
6/(4)&%19(8+17%1)>&#$%0%&05.'%0&+,,%8&8%05()%&,8+7&/86.1&.')(9()*&

?$(4%&%1$.1'(1=&'+11%')(9()*&6%)?%%1&6/(43(1=0&.13&)8.105+8)&
$/60>

#$(0&0%')(+1&(44/0)8.)%0&)$%&4.*%8(1=&.13&(1)%8'+11%')%3&0*0)%70&
?()$(1&)$%&J4+1@0&/86.1&(1,8.0)8/')/8%>&!)&$(=$4(=$)0&)$%&(1)%=8.)(+1&
+,&9.8(+/0& )8.105+8).)(+1&1%)?+8:02& (1'4/3(1=& )$%&UY&.13&UV&
7%)8+&4(1%02&)$%&-WG&)8.(1&4(1%2&.13&)$%&54.11%3&,/)/8%&)8.7?.*2&
.44&+5%8.)(1=&6%1%.)$&)$%&0/8,.'%&)+&+5)(7(<%&05.'%&.13&(758+9%&
'+11%')(9()*>&#$%&J4+1&8(9%82&'$.11%4%3&/13%8=8+/132&,+8&/86.1&
3%9%4+57%1)>&#$%&3(0)8(')&$%.)(1=&0*0)%7&,/8)$%8&%;%754(,(%0&)$%&
'()*@0&(11+9.)(9%&/0%&+,&/13%8=8+/13&05.'%0&)+&0/55+8)&0/0).(1.64%&
%1%8=*&0+4/)(+10>&D6+9%&=8+/132&)$%&f8.13BM+1)&68(3=%&'+11%')0&
:%*&5.8)0&+,&)$%&'()*&?$(4%&7.(1).(1(1=&/1+60)8/')%3&9(%?0&.'8+00&
)$%&J4+1&3(0)8(')&.13&4(1:(1=&()&)+&)$%&$(0)+8('&K.(1)B-./8%1)&$(44&
.13&U+1)6%1+1&7+8.(1%>&#$(0&3%0(=1&8%,4%')0&-./0.11%@0&.6(4()*&
)+&6.4.1'%&7+3%81&(1,8.0)8/')/8%&?()$&()0&'$.44%1=(1=&)+5+=8.5$*2&
'8%.)(1=&.&3*1.7('2&7/4)(B4%9%4&/86.1&%19(8+17%1)>

G*&.3$%8(1=&)+&)$%0%&58(1'(54%02&)$%&J4+1&".44%*&$.0&0/''%00,/44*&
)8.10()(+1%3&,8+7&.1&(13/0)8(.4&$/6&)+&.&9(68.1)&/86.1&3(0)8(')&)$.)&
.''+77+3.)%0&7+3%81&4(9(1=&?$(4%&1.9(=.)(1=&-./0.11%@0&'+754%;&
)+5+=8.5$*>&!)0&3%0(=1&+,,%80&.&7+3%4&,+8&8%(7.=(1(1=&/86.1&05.'%0&
(1&3%10%&.13&'$.44%1=(1=&)%88.(10>

#$%& 0+4/)(+10& 58+5+0%3& 8%,4%')& .& 6.4.1'%& 6%)?%%1& )%'$1('.4&
'+10)8.(1)02& %'+1+7('& 8%A/(8%7%1)0& .13& .%0)$%)('& '+1'%8102&
?$(4%&8%05%')(1=&)$%&'()*@0&/1(A/%&'$.8.')%8&.13&)$%&%;5%').)(+10&
+,&()0&8%0(3%1)0>&#$(0&)8.10,+87.)(+12&?$(4%&.76()(+/02&(44/0)8.)%0&
-./0.11%@0&.6(4()*&)+&.3.5)&()0&/86.1&54.11(1=&)+&)$%&'$.44%1=%0&+,&
()0&)+5+=8.5$*&.13&)+&7%%)&)$%&=8+?(1=&1%%30&+,&7+3%81(<.)(+1&
.13&%'+1+7('&%;5.10(+1>&#$%&J4+1&9.44%*2&1+?&.&3*1.7('&$/6&+,&

NO&&I>&.6(13%12&mD7H1.=%7%1)&3%&4.&
".44H%&3/&J4+1L&M8+E%)&U/1('(5.4n>

K%')(+1L&J4+1&9.44%*>
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Montbenon

moraine

Flon

district
Grand-Pont

bridge

Saint-Laurent

hill

M1

M2

future

tram

former ground line

Flon

river

M1

M1

Scale 1:1,000

district

heating
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building



Z^

.')(9()*2&6%.80&?()1%00&)+&)$(0&%9+4/)(+1&.13&)+&)$%&(1=%1/()*&+,&)$%&
0+4/)(+10&3%9(0%3&)+&).:%&.39.1).=%&+,&.9.(4.64%&8%0+/8'%0&?$(4%&
8%05%')(1=&)$%&'()*@0&9(0/.4&.13&'/4)/8.4&(3%1)()*>&#$%&J4+1&9.44%*&
.40+&$.0&.&'4+0%&4(1:&)+&-./0.11%&0).)(+12&?$('$&(0&'+11%')%3&)+&()&
6*&)$%&/13%8=8+/13&1%)?+8:>



Z]Zq

LA GARE

#$%&8.(4?.*&0).)(+1&(0&.1+)$%8&(1)%8%0)(1=&0*76+4('&0()%2&6/(4)&+1&.&
04+5%&.13&).:(1=&.39.1).=%&+,&)$%&=8.3(%1)&3%05()%&)$%&'+10)8.(1)0&+,&
)$%&8.(4&4(1%>&-+'.)%3&(1&)$%&$%.8)&+,&.&'()*&?()$&.&'+754%;&)+5+=8.5$*2&
-./0.11%&8.(4?.*&0).)(+1&(0&.1&%764%7.)('&%;.754%&+,&$+?&/86.1&
54.11(1=&(1&-./0.11%&$.0&.3.5)%3&)+&()0&=%+=8.5$*&)+&7%%)&)$%&1%%30&
+,&.&7+3%81&8.(4?.*&(1,8.0)8/')/8%>&M4.'%&3%&4.&f.8%&(1&-./0.11%&
(0&.&'%1)8.4&/86.1&05.'%&0()/.)%3&(1&.&1.)/8.4&3%58%00(+12&:1+?1&
.0&.&).4?%=2&?$('$&'$.11%40&?.)%8&,4+?&)$8+/=$&)$%&.8%.>&#$(0&
)+5+=8.5$('.4&,%.)/8%&%;)%130&,8+7&)$%&0A/.8%&3+?1&)+&D9%1/%&
3@i/'$*2&,.'(4().)(1=&1.)/8.4&38.(1.=%>

#$%&0A/.8%&(0&.558+;(7.)%4*&Y[[&7&(1&4%1=)$&.13&Z[&7&(1&?(3)$2&
'+9%8(1=&.1&.8%.&+,&.6+/)&Z2[[[&7V>&#$%0%&6+/13.8(%0&5+0()(+1&
M4.'%&3%&4.&f.8%&.0&.&5(9+).4&5+(1)&'+11%')(1=&9.8(+/0&5.8)0&+,&)$%&
'()*>&#$%&0A/.8%&0%89%0&.0&.&7.E+8&$/6&,+8&5/64('&)8.105+8).)(+12&
(1'4/3(1=&)8.(102&6/0%02&.13&)$%&UV>&#$(0&)+5+=8.5$*&$.0&(1,4/%1'%3&
)$%&+8(%1).)(+1&+,&)$%&'()*2&,.'(4().)(1=&)$%&'+11%')(+1&6%)?%%1&)$%&
/86.1&'%1)%82&)$%&)8.(1&0).)(+1&.13&)$%&-H7.1&4.:%>

D0&0++1&.0&)$%&8.(48+.3&.88(9%3&(1&-./0.11%&(1&U.*&Y]^^2&)$%&'()*&
8%.4(<%3&)$%&0)8.)%=('&(75+8).1'%&+,&)$(0&1%?&(1,8.0)8/')/8%>&#$(0&
,(80)&'+19+*2&4(1:(1=&-H7.1&-.:%&.13&-.:%&h%/'$r)%42&7.8:%3&)$%&
6%=(11(1=&+,&.&1%?&%8.&+,&7+6(4()*&.13&'+77/1('.)(+1&,+8&-./0.11%>&
j+?%9%82&)$%&0).)(+1@0&(1()(.4&,.'(4()(%0&?%8%&8/3(7%1).8*2&.3.5)%3&)+&
(77%3(.)%&1%%30&6/)&?()$&1+&4+1=B)%87&9(0(+1>&K/''%00(9%&8.(4?.*&
'+75.1(%02&,.'%3&?()$&.&8.5(3&(1'8%.0%&(1&)8.,,('2&58+'%%3%3&?()$&
(758+9(0%3&%;)%10(+102&+,)%1&'.88(%3&+/)&(1&.&$/88*&.13&?()$+/)&
+9%8.44&'++83(1.)(+1>&#$(0&4.':&+,&54.11(1=&4(7()%3&)$%&0).)(+1@0&
5+)%1)(.4&)+&6%'+7%&.&=%1/(1%&8.(4&$/6>

#$%&0()/.)(+1&'$.1=%3&8.3('.44*&(1&Yp[\2&?$%1&)$%&K?(00&J%3%8.4&

!7.=%L&#$%&)8.(1&0).)(+1&0A/.8%&
U/0H%&3%&4@D1'(%1&W9`'$H2&'>&NOPR>&

!7.=%L&#$%&)8.(1&0).)(+1&0A/.8%&?()$&
/13%8=8+/13&5%3%0)8(.1&5.)$?.*0&

->&M+44.2&'>&NORc>



^[Zp

F.(4?.*0& vIJJw& )++:& '+1)8+4& +,& -./0.11%@0& 8.(4& 1%)?+8:& .13&
'+77())%3& )+&6/(43(1=&.&5.00%1=%8& 0).)(+1&6%,())(1=& )$%&'()*@0&
.76()(+10>&#+3.*2&IJJ&'+1)(1/%0&)+&(1,4/%1'%&-./0.11%&1+)&E/0)&.0&
.&)8.105+8)&+5%8.)+8&6/)&.0&.&5+)%1)(.4&/86.1&3%9%4+5%8>

D'8+00&K?()<%84.132&IJJ&$.0&/13%8).:%1&7.E+8&/86.1&8%3%9%4+57%1)&
58+E%')02&0/'$&.0&./8('$@0&W/8+5..44%%2&G.0%4@0&KT35.8:2&.13&f%1%9.@0&
M+1)BF+/=%2&?$('$&$.9%&8%'+1,(=/8%3&/86.1&.8%.0&6*&'8%.)(1=&7(;%3B
/0%&3%9%4+57%1)0&+1&IJJ&+?1%3&4.13>&#$%0%&58+E%')0&+,)%1&(1'4/3%&
8%0(3%1)(.42&'+77%8'(.42&.13&'/4)/8.4&05.'%02&)(=$)4*&(1)%=8.)%3&?()$&
)8.105+8)&(1,8.0)8/')/8%2&'+1)8(6/)(1=&)+&/86.1&3%10(,('.)(+1&.13&
%'+1+7('&9().4()*>

!1&-./0.11%2& )$%&+1=+(1=&8%1+9.)(+1&+,&-./0.11%&f.8%&+,,%80&
.&=4(750%&+,&IJJ@0&5+)%1)(.4&.0&.1&/86.1&3%9%4+5%8>&#$%&58+E%')&
(19+49%0&1+)&+14*&%;5.13(1=&)$%&0).)(+1&)+&.''+77+3.)%&=8+?(1=&
5.00%1=%8&1/76%80&6/)&.40+&8%(7.=(1(1=&)$%&0/88+/13(1=&.8%.02&
(1'4/3(1=&M4.'%&3%&4.&f.8%2&)+&(758+9%&'+11%')(9()*&.13&%1$.1'%&
/86.1&4(,%>&IJJ@0&%;)%10(9%&4.13$+43(1=0&.8+/13&)$%&0).)(+1&58%0%1)&
.1&+55+8)/1()*&,+8&4.8=%8B0'.4%&8%3%9%4+57%1)&)$.)&'+/43&)8.10,+87&
)$%&'()*@0&'%1)%82&5+)%1)(.44*&,+44+?(1=&)$%&7+3%4&+,&3%9%4+57%1)0&
0%%1&(1&+)$%8&K?(00&'()(%0>

j+?%9%82&-./0.11%@0&/1(A/%&)+5+=8.5$*&.13&%;(0)(1=&/86.1&,.68('&
5+0%&'$.44%1=%0&)+&0/'$&.1&.76()(+/0&)8.10,+87.)(+1>&#$%&$(44*&
)%88.(1&.13&3%10%&3%9%4+57%1)&.8+/13&)$%&0).)(+1&4%.9%&4%00&8++7&,+8&
%;5.10(9%&58+E%')0&'+75.8%3&)+&,4.))%8&'()(%0&4(:%&./8('$&+8&f%1%9.>&
D1*&0(=1(,('.1)&8%'+1,(=/8.)(+1&?+/43&8%A/(8%&'8%.)(9%&.8'$()%')/8.4&
0+4/)(+10&)+&1.9(=.)%&)$%0%&'+10)8.(1)02&5+)%1)(.44*&(1)%=8.)(1=&7/4)(B
4%9%4&3%0(=10&)$.)&'.5().4(<%&+1&-./0.11%@0&9%8)('.4()*>

I+11%')%3&)+&)$%&IJJ2&-.&F.0/3%&(0&.&0(=1(,('.1)&/86.1&.8%.&4+'.)%3&
)+&)$%&%.0)&+,&-./0.11%@0&7.(1&8.(4?.*&0).)(+1>&j(0)+8('.44*2&()&$.0&
6%%1&.&$/6&,+8&.37(1(0)8.)(9%&.13&4+=(0)('.4&.')(9()(%0&?()$&6%1%.)$&
)$%&8.(4?.*&0).)(+1&.&'+754%;&1%)?+8:&+,&/13%8=8+/13&0)8/')/8%02&
(1'4/3(1=&$(0)+8('.4&5+0).4&)/11%40>&#$%0%&)/11%402&+1'%&(1)%=8.4&
)+&5+0).4&+5%8.)(+102&.8%&0()/.)%3&.6+9%&)$%&-./0.11%&7%)8+&4%9%4&
6/)&6%4+?&)$%&0).)(+1@0&/13%85.00%0&.13&8.(4?.*&)8.':0>&!1&8%'%1)&
3%9%4+57%1)02&)$%&IJJ&$.0&/13%8).:%1&58+E%')0&)+&,(44&)$%0%&3(0/0%3&
)/11%40&?()$&'+1'8%)%&)+&58+9(3%&0+4(3&.1'$+8.=%&8%A/(8%3&,+8&7.E+8&
'+10)8/')(+1&?+8:02&(1'4/3(1=&)$%&8%'+10)8/')(+1&+,&,(9%&54.),+870&
.13&)$%&'8%.)(+1&+,&)$8%%&1%?&/13%85.00%0>

#$%&58+E%')&,+8&-./0.11%&f.8%&(1&)$%&%.84*&V[)$&'%1)/8*&?.0&3%0(=1%3&
1+)&+14*&)+&7%%)&)$%&,/1')(+1.4&1%%30&+,&.&7+3%81&0).)(+1&6/)&.40+&)+&
8%,4%')&-./0.11%@0&=8+?(1=&58+7(1%1'%&+1&)$%&(1)%81.)(+1.4&0).=%2&
5.8)('/4.84*&?()$&)$%&(77(1%1)&+5%1(1=&+,&)$%&K(754+1&4(1%&(1&Yp[X2&
4(1:(1=&)$%&'()*&)+&)$%&W/8+5%.1&8.(4&1%)?+8:>&j+?%9%82&)$%&0).)(+1@0&
.8'$()%')/8%&$.3&)+&1.9(=.)%&)$%&'()*@0&'$.44%1=(1=&)+5+=8.5$*2&
8%0/4)(1=&(1&.&4.*+/)&)$.)&(0&0+7%?$.)&/1'+19%1)(+1.4>

C14(:%&7.1*&)8.(1&0).)(+10&?$%8%&)$%&7.(1&,.g.3%&,.'%0&3+?1$(44&
)+&%768.'%&)$%&'()*2&-./0.11%&f.8%&58%0%1)0&()0&58(7.8*&%1)8.1'%&
/5$(442&)+?.83&D9%1/%&3%&4.&f.8%>&#$(0&+8(%1).)(+1&8%,4%')0&)$%&
'+10)8.(1)0&+,&)$%&04+5(1=&)%88.(12&?$('$&3(').)%3&)$.)&)$%&0).)(+1&
.4(=1&?()$&)$%&8(3=%&8/11(1=&)$8+/=$&)$%&'()*&8.)$%8&)$.1&)$%&9.44%*&
6%4+?>&l$(4%&)$(0&/5$(44&,.g.3%&0%89%0&.0&)$%&58(7.8*&%1)8.1'%2&()&
4(7()0&)$%&0).)(+1@0&.6(4()*&)+&'8%.)%&.&=8.132&+5%1&54.<.&)*5('.44*&
.00+'(.)%3&?()$&)8.(1&0).)(+10&+,&0(7(4.8&0).)/8%>&!10)%.32&)$%&05.'%&(1&
,8+1)&+,&)$%&0).)(+1&(0&'+758%00%32&?()$&7/'$&+,&)$%&.8%.&=(9%1&+9%8&
)+&)8.,,('&(1,8.0)8/')/8%2&(1'4/3(1=&8+.302&6/0%02&.13&7%)8+&.''%002&
4%.9(1=&4())4%&8++7&,+8&)$%&:(13&+,&%;5.10(9%&5/64('&0A/.8%&)$.)&7(=$)&
+)$%8?(0%&0%89%&.0&.&'(9('&,+'.4&5+(1)>

#$%&3+?1$(44&0(3%&+,&)$%&0).)(+12&?$('$&3%0'%130&)+?.83&K(754+1&
0)8%%)2&,/1')(+10&4.8=%4*&.0&.&0%89('%&.13&0%'+13.8*&.''%00&.8%.2&
%75$.0(<(1=&)$%&0).)(+1@0&8+4%&.0&.&)8.105+8).)(+1&1+3%&8.)$%8&)$.1&
.&'%8%7+1(.4&=.)%?.*>&#$%&4.':&+,&.&0(=1(,('.1)&54.<.&+1&%()$%8&0(3%&
$(=$4(=$)0&)$%&4(7().)(+10&(75+0%3&6*&-./0.11%@0&)%88.(12&?$%8%&
0)%%5&04+5%0&.13&3%10%&/86.1&3%9%4+57%1)&'+10)8.(1&)$%&5+00(6(4()(%0&
,+8&%;5.10(9%&+5%1&05.'%0>

#$%&0%')(+1&(44/0)8.)%0&)$%&4.*%8%3&'+754%;()*2&0$+?'.0(1=&$+?&
(1,8.0)8/')/8%&$.0&6%%1&(1)%=8.)%3&(1)+&)$%&'()*@0&04+5%3&)%88.(1>&
#$%&IJJ&)8.':0&3+7(1.)%&)$%&0/8,.'%2&,+87(1=&)$%&6.':6+1%&+,&)$%&
8.(4?.*&1%)?+8:&)$.)&'+11%')0&-./0.11%&)+&8%=(+1.4&.13&(1)%81.)(+1.4&
3%0)(1.)(+10>&G%4+?&=8+/132&.8%&0()/.)%3&)$%&+43&5+0).4&)/11%40&.13&
)$%&IJJ&'.64%&'+13/()0&v(7.=%&5>^Vw2&?$('$&$(=$4(=$)&)$%&$(0)+8('.4&
.3.5).)(+1&+,&/13%8=8+/13&05.'%0&,+8&4+=(0)('.4&.13&'+77/1('.)(+1&
5/85+0%0>&#$%&UV&7%)8+&4(1%2&,/8)$%8&6%4+?2&%;%754(,(%0&7+3%81&
)8.10()&0+4/)(+10&3%0(=1%3&)+&1.9(=.)%&-./0.11%@0&0)%%5&)+5+=8.5$*&
%,,('(%1)4*>&

K%')(+1L&F.(4?.*&0).)(+1>

Scale 1:1,000

M2
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CFF
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tunnels
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cables

M2
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old CFF
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street
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la Gare
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o%05()%&)$%0%&'$.44%1=%02&-./0.11%&f.8%@0&.8'$()%')/8%&7.1.=%0&
)+&(1)%=8.)%&)$%&0).)(+1&(1)+&()0&0/88+/13(1=0&)$8+/=$&7/4)(B4%9%4&
.''%00&5+(1)0&.13&9%8)('.4&'(8'/4.)(+1&0*0)%70>&W4%9.)+802&0).(8'.0%02&
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