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Abstract

I . Background and Purpose

[] Background of this study

O The korea will be faced in reducing an amount of greenhouse
gases as liability nation of greenhouse gases reducing after Post

2012.

O Because greenhouse gases in road sector take over 90 % in
greenhouse gases in transportation sector, reducing greenhouse gases
in road sector is determined that reducing the greenhouse gases in

full spectrum.

O Fragmentary policy by limiting the use of road is not realized
visible greenhouse gases reducing. So many country can reduce

greenhouse gases and use road by combing road and environment.

[] Purpose of this study

O First, this study aims to analyze out some suggestive points from
the comparative study on the wvarious road policy for reducing

greenhouse gases of the U.S., E.U. and Japan.

O Second, this study analyze out some policy for reducing greenhouse
gases in road sector and propose improvement policy of the

reducing the greenhouse gases in road sector.



II. Main Contents

[ ] General condition in korea road

O emission greenhouse gases in road sector

- General condition in emission greenhouse gases in road sector and
understanding need of reducing greenhouse gases in road sector

by trail sector.

O current status and international competitiveness of Road project

- This study analysis SOC investment trend in korea, road situation

in level of globalization, and secure of national competitiveness.

[ ] Analysis road policy to climate change abroad

O analysis road policy in EU

- This study introduce and explain Forever open Raod, ERTRAC
2030 vision, and etc. climate change General condition in emission

greenhouse gases in road sector and understanding need
O policy paying road toll in EU

- This study analysis case that charging toll in road use in England,
Germany, until now free-toll. Than this country use toll to
reducing CO, from using car and utilizing the foundation to carry

related policy.

O differential toll for green transport

- This study consider differential toll in 407TER in canada, M6 in
England, Duplex A86 in france, HOT highway in U.S. and Eco-Pass

in Italy for reducing the greenhouse gases.



O Change of road function

- This study analysis that use regions of highway for produce
electricity in solar highway in U.S. and introduce eco-friendly road
as Eastlink in Australia, Attica Tollway in Greece, Eco-Road in

Japan

O Analysis Green Roads Certification

- This study analysis Green Road Certification in U.S. that Green
Building Certification applied to road and bring it into play.

[] Policy issue for road in korea

O Necessity to Road Policy

- This study propose need to making policy and direction that make
a break away negative image and make a positive image to
change of road policy as sustainable transportation in era of green

growth.

O Problem and Improvement of Environmental Effects Evaluation

- This study analysis environmental effects evaluation in road building

and suggest improvement and problem when combine related law.

- This study possibility of Record of decision that record all dispute
in road building in korea, and suggest the policy direction for

possibility of Record of decision.



IMI. Expected Effect

[ ] This study contributed direction of road policy that considered

environmental factors in road management.

[ ] This study contributed to the basic information of policy
formulation and implementation by surveying and analyzing

eco-friendly road policy and system.

» Key Words : highway, greenhouse gas, solar highway, Green
Roads certification, environmental effects evaluation,

record of decision
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[(H 2-2] 2 Az - nEE2H o4 X| AH|Z

(& - T

e 20004 20054 20064 20074 20084
Eg 930,632 | 1,105,793 | 1,123,284 | 1,218,055 | 1,186,791
P 21,294 15,560 14,182 13,441 15,691
e 12,586 10,489 9,557 9,690 9,541
A wp 37,244 37,827 36,514 36,879 37,358
37 1,001,756 | 1,169,669 | 1,183,537 | 1,278,065 | 1,249,381
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O E3] 2REL A&H02 AA LA hHoA =& JAFES
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H1E 7|=Hset 28tE

3) £x4 CO, AT

O 2ug IEEE FFEEY CO, TAFL IKmhr 7|E02 &
P2} 55,818Hton/d, EF2t 6,030.4Hton/d, HPAF 42,178 Hton/d
o2 % ubgeFe 104,027 Hton/H O 2 LS.

O 100Km/hr 7|Z2e 82 232} 5207Hton/d, £33 1,077-Hton/d, o
P2k 7.878Hton/ A0 2 F 14,162H ton/H o] HAYSte] O] &=
7b B SE Aol 97 CO, = Aadte AR FotE S

[ 2-6] {2 CO, Ll
(&Y : Hton/¥)

T 2R N CHE R} 2l
10Km/h 17,048 2,185 17,466 36,699
20Km/h 11,929 1,610 3,394 26,933
30Km/h 9,681 1,346 11,468 22,495
40Km/h 8,348 1,186 10,272 19,805
50Km/h 7,441 1,075 9,431 17,947
60Km/h 6,774 992 8,291 15,618
70Km/h 6,257 1,070 8,291 15,618
80Km/h 5,841 1,077 7,878 14,796
90Km/h 5,497 1,077 7,878 14,452
100Km/h 5,207 1,077 7,878 14,162

4) A - AA o] W& LEEFE CO, TAF

O vt n&==29 AEFAY AZA #142 BRIEEE, AL
e uEER, FJAUEER 5 F 137 #Her, 137 1%
T2 F7Fel AAA L7 196.94km= HF & EL 50.15km/h, B
T 28AZHE 72480 2aHE ow 2AHYS.

O n&=2d AAYAA 9 FAA] oj4tsiers HAFS A A

Ha 4 =AoA AFAA EAst= olikstEaEs 11,400,657ton/

F
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dog 4EHglen, A7 sfjad BA4AE 11,211,815ton/d
o] TAst= A2 YEYE

O 7WAl = AofA AZAA EAYst= ol4bsteas 453,752ton/H o2
ArEEen, AZATE siad FAAE 427,972tom/E o] A S
= ALz UEEs.

O AA Aoz HA AHAA BAs= ol4tslteas 11,854,409t0n/
doz 4EEgen, AZA7F siad BAA= 11,639,787ton/ | ]
TAst= Aoz Ust 214,622ton/A 9] AZaRTE e AoR
A H RS

[ 27] &2 X - ™A 72 2 X - HAi &=
S HETZE (X - HA | ST | 22A1ZH] X - HA
- (Km) | FZHKm)| (Km/h) | (&) T2t HIE(%)

ARIEEZ 416 30.79 28.57 11.3 7.40

AgT e 2 91.7 17.28 54.43 3.45 18.84

A& ER 23.9 | 1518 | 31.67 6.5 63.51

A2AN DL =R 26.7 13.63 | 64.80 3.2 51.05

FENEER 234.4 | 2535 | 50.33 5.8 10.81

Aefjotns ez 340.8 502 | 38.89 11.0 14.73

FHy&ETF 332.5 497 58.00 6.0 1.49

PRl duEr g 35.9 10.1 24.300 26.0 28.13

G nsEg 169.3 92 | 5733 3.7 5.43

G A2 14 E 2R A 20.6 7.8 | 55.00 33 37.86

A= S = 194.2 2.25 67.00 3.0 1.16

SHIEEZ XA 54 8.43 57.00 9.0 15.61

ZYn&T2 A 8.2 1.76 | 65.00 2.0 21.46

3 A 19482 | 196.94
H 50.15 7.24
*EA A=A FA-7IE 27 T2 olasteta AT A&



H1E 7|=Hset 28tE

[E 2-8] D&E= XHAMAl H EYAl CO, LHTHTA)

NEEIN -PON

T & ool Halg a2zt okl Azl APzt
(Kg/(Km - &) | (ton/d) | (Kg/(Km - ) | (ton/H)

| & 2] 255,427 11,400,657 184,374 11,211,815

70 4] 45,361 453,752 35,664 427,972

SHA| 300,788 11,854,409 220,038 11,639,787

X AREEFAL FAE 27AEC TE oaksEa ARE AE

A, 2009

A%, §F 5 WELRAIA 229 wust 5E nELRe A
ety @ 4 E, A4 H2 aFYIAE 2o SAA
MEe Zasyl et 1% =27} sdded Be A¥g
B 5 o2 mEsud olgstat 250l UL

o9t BAT RuA (AEL HHu&ERo A% v, FF
=24 2011, 872%)0] oJste, E2el HE RRe| LAza

() 912 Y HHAZ0| M2 2MIA 85 Hlm

xda*)?jii._l'ﬂ'Al o EAI_Q_ _ )

L. = = =at
T & HZ2H(1CO, ) :ugat ZHjE2H(1CO, )
- B (tCO, ) A =

2RE
27k | 316,555,73 | 302,055.20 |75,830,754.00 | 76.147,309.73 | 76,132,809.20
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M2y 7=

10
ro
ol

- g ot AHABAIR -
. ZH| S 2H(tCO
T e i E2HtCO, ) Hlj =2t SHEB(CO: )
A B (tCO, ) A B
A=RE
A7k~ 1,399,113.00 | 1,335,024.00 | 658,987.00 | 2,058,100.00 | 1,994,011.00
i &

k

T AYArge] e HiEATe Ae =2 =9 dFAY 9 BAY

G

=

jus)

=A<

FRE 27t

.

et

B AR@FEZFA 2000009 WEASE HEAGL, BE
2 e gE

A g9 e

A ZARN(GFZIEATY, 2009)2)

O ABAMGS W& wE&FUE H 2GS Ffoles Z2FE0] &
FE29 1158 A= CO, W&ol B2 A= YEHS.
O AgAE WE MEFUE v usgS F ol Z2FE0] &
EREZo) vE] 02v) A= CO, Hi&EF°] 42 ALE UEHYS
(2) ool HEE 2ol MEo| 2ATJIA HiEE H|W
O =29 HALRFO o9 AAT 247IS wi&=F vlue] std,
&9 Kmyg 2A7MA Bj&He 22 E LS 730.39~730.53t CO, /Km
olm, AEHEL 433.75~447.70t CO, /KmOe 2 UEYS
O o] @9 Kmy 2A47tA W& B2 Fiol iéE—‘%—ErOH H] 3

o L6¥) FE CO, MEFol W AL oudcy T 2.
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[E 2-10] el Y 24712 HESH

£ 2 H T
T = -2 | oln} SE 1% -
Al E;_ f_& ZAA | XT (Al A | ek [ XISHE
= T
oho] AR} | 104236 | 3,447 | 13,905 | 18,517 | 18,193 | 50,174 |4,597.1 |3381.1| 1216
A | A 76,147,309.73 2,058,100.00
7k
vl &2 | B 76,132,809.20 1,994,011.00
o9
Ao A 730.53 447.70
24
7}_é B 730.39 433.75
v &2

*FL AV MEEE AR S YA UE 247MS e SAY

2 MM e wEAsE A EE2EY AR 844 4 AR
24 AdF(FFE=2ZFAL, 2009.9) 9 wiEASE HEIHAL, Be

FEERR 24714 9 f7]| 0GB ZARAGEIEIEATY, 2009) 2]
HEA+E A 85

AR 20009 AEE 2 - AEAFAF(FEAGH) -EE2RES IE

HFE TaEFz 1(2008)/§ET%% YL ZR2oA A&
* AT EAAE AN ENGE REARF, 2010.9.2)

Aol | M2 | 9H | BN | oF | o® | 3F | 84
ERET
A% (Km) 287 60 88.8 57.3 22.6 12 -
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AH1E V|=Hstet =238
(% 2-12] S#7{alof me Hohy 2ets
(=9l ;%)
T= 300Km 0|2t 200Km Of4t 50~200Km 50Km 0|2k
=82} 33.6 33.6 62.7 511
B A 16.0 233 25.9 23.8
Az 31.9 21.2 10.6 25.0

* 23 FEIHFE HEZE, 201092

O T3 =29 FE7t £43AIFQ007EE 7|F)0] o5tH =2 HEIo
Ao HEHT A2 96H, EFES 1238 2 ZAS=2 UE
Ui 3.

[ 2-13] E2(22)/EEZt $4355
(TEY - "ol/d. AE/ME, %)
T2 2002 2003 2004 2005 2006 2007
Ax 851,715 894,620 921,223 950,995 969,145 989,294

2 = 9,783,595 9,404,765 | 9,169,559 | 8,801,839 9,014,747 9,518,760
ITE/AE 11.5 10.5 10.0 9.3 9.3 9.6

B Ax 45,733 47,110 44,512 41,669 43,341 44,562

i} =2 584,573 565,456 518,856 526,000 529,278 550,264

=
ITR/AE 12.8 12.0 11.7 12.6 12.2 12.3

O =29 HAx REO £FHIS dvigoz o4 4 35 BE
TE3EHT 2A4VA HiEFS AHEY o7 1HdY 2ATMA
Hedd =2 FE2 52C0; o, A=REL L7CO, 22X, =
ZRBo] A-HEo H|3 318 A= &A7IA vjE&Fo] T2 A
o2 Yegod, 3t 1HEY 2A4VA HEH A Z2REL2
49.1tCO, , AT HIT S RR(CO, ZH, TZHFo] HEHIo| H|3|
500 AE 2A7A W&o WS ASE UEHS.
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2w | *eEsl 2MMA BT | sEel
(Mol == HE/ (t1CO; ) SATA hEY
o7 A= 989,294 1,667,061 1.7
B == 9,518,760 49,115,015 5.2

Ax 44,562 391,039 8.8

a2
> = 550,264 27,032,295 49.1

F R 2Avts MEFS A2 L AAg] 12 LA WEY FAY

*Z2 0 AYAEY] HE MEASE =2 AR B4 2 AAY 24
AR =2 FA 200097 WEASE 2§

FE3 25T oA BY LA WEF L ABY BE A
28 FEAN AEAL SRCIRIEE o], 2009.12, T4-757) <]
2u)e Fasto] MBS,

M2E U =E2=AE L] S92 SN

1. £2|Lt2te] SOC EXIF0]|

O ARFEO AMS|ZFH A E (Social Overhead Capital, SOC)of| tj3t
sae Sevet AAle SHIHAA HUH AL Aot
=2

O $Ever AR F L 597 SOCH A H]F2 HEAdo] AN
o, APE FUFFL RolFA] F Ao shoby

=]

o
O 2006d~2010 9] SOC F§9] HREE 2008 AT} 2009 Z7}3

NS Bgoy, 201088 J7 , 2008¥ 3} 2009d 90 AL,
AR FES AT 27 APz < SOC L& FELEATL
ddiy] 16% F7FstR 2L, 20108 9= Tz £

EE’ @E T
o3 o3 16% HAstAL.

(R
oy
P‘l‘.
8
K

LN

36



H2ZE ml 2ol g aMEYH

O 1980 d et 1990 ol SolAA AR HFA SOC Ald F3
2 Q3 Elvehes 4R SOC AJde] =2 H AL, 20001 Hfof
SolMAE FET SOC A do] FEEQT|| FAE EooF Tt
= YA o4 A= HsME SEA FeER AEHHA
FAEFo] Hasitte F 7HA ool "Hsta s

O FA=ZA= ARARY, SARFE, FAFEY 22 Q3 SoC
FA A ool AR AR

[E 2-15] ®= HE SOC Of At
(T : 99

T= | 2007 % | 2008 % | 2009 | % | 2010 | % A %

== | 75330 | 51.3 | 80,682 | 51.7 | 95,850 | 52.9 | 80,038 | 52.4 | 405,467 | 50.9

AT | 34,625 | 23.6 | 38,869 | 24.9 | 47,654 | 263 | 42,020 | 27.5 | 196,109 | 24.6

A
.E] 12,845 8.8 13,853 8.9 15,898 8.8 11,492 | 7.5 67,041 8.4
Az
a2
Shat 20,622 | 14.1 | 20,491 | 13.1 | 21,298 | 11.7 | 18,617 | 12.2 | 100,430 | 12.6
o 1=
33
= 3,334 2.3 2,109 1.4 592 0.3 666 0.4 | 27,323 34
C T

A 146,756 | 100.0 | 156,004 | 100.0 | 181,292 | 100.0 | 152,833 | 100.0 | 796,370 | 100.0

EA: FEHGFE, A=TAAE, 2010
[E 2-16] HE 201020112 SOC G| Ab 0]

(5] : o4, %)

T = 20104 ofl &t 2011 ol &k(2h BUE%)

T2 80,038 71,886 -10.2

A (EAFEEF 53,512 54,523 1.9
- - Ik 18,617 16,043 -13.8
gy - 2 666 664, 0.3
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ro
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T = 20101 ol &k 2011 ofldk(2h SUE(%)
ALE SOC A 152,833 143,116 -6.4
22 = J|g 22,386 22,222 0.7
ESAR| 51,076 52,092 2.0
2] o 7| F 15,919 16,558 4.0
At &A 8,893 9,083 2.1
71 SOC A 98,274 99,955 1.7
| 251,106 243,072 3.2
* g 7 YRR
O 20119 =2HE9 SOC d4k2 o Hls] 10.2% FHAsHA L
E2RE A A d4ibo] AAUER] Zepglon, Y &AL
FLoe =2RFY SOC Fa= Aoz #A5EH Zo= 49
A4.

2. SOCet =29 = Az

[ 2-17] L2|Lt2te] IMD 2010 wEQIZZIEE ZJtAME &
HEH 2o
o} s2/Ey) ay AbE by ®
|' =] I' [=] o = ,07 ’08 ,09 ’10
T2 g =2 A% () 24 | 23 | 25 | 24
= /= B A (ki)
57;" _
_ g A % o 2 (km)
Ao oo ue 24 | 24 | 25
Fx 2z z9 oA 2 2 | 14 | 14 | 15 | 15
pER=a
Frole MEE j:} 1Y BE A 4B | 13 | 2 | 15 | 4
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M2® 2 S2ARlel SHEm 2Nz

LR oE &8 =8 07 ?joiué i(_)jl ’10
%53‘352‘1} ZH;‘; § ;9;] ;;ﬁ 18 | 35 | 27 | 25
/ %H?azxé 47 ’ ?Simffﬁzuﬂ_g 19120 | 17 | 18
(ﬁﬂ%%g;}%) Bﬂ%%’j;_%i ;_] WET s | s | >

* 22 T2 9%, World Roads Statistics (IRF, ZA =2 W) A2,
A= %, International Railways Statistics A} =,
43 Y54 5 ICAORE B8
** 217 . IMD(2010), World Competitiveness Yearbook 2010
o olg: AGH, BAYG, ATEH QI H=NYFS AT BE - FE
3

AE SPUEYI 75, “IE” 1435, 39%. A7 %

O SOC R&Z FAZAY & 292 FABF/NELAIMD, Inter-
national Institute for Management Development)o]| 4] FA1Z o7 Wi
& “IMD 2010 AAZAY BAE Fa) et 9AE AR
Moz BAY + UL,

O 292 FAFINTHL 7199 BAHS AHAZE + A= =7
o] s8= =AM = 53] I7HEAE BIHAs= IMDOA bf
d o600 7 =9 47 ZEoKBAEY

T 34 A R dEAR)E 2A
gd& AEAZE = 9le =71 82 Ul AR F8HL
e

O fuete] RFgRE BAY Aes 20912, ol 200097 5
g ==

O 2010 o2 el LFFE I7HEAY A¢7t Fodt o
e ERUE, Fyold WEE, SFAZ 584, fedze



M2y 7|=Hsier =28tE 9

o
ot

NYAT WEE Fol 45 AL T 4+ gon, E2REY o
3 &

§UEET} BobAthy] Bk 33 @ & of

MDY AT €T W, $euet SOC FE AR &
A e SEoley BAY & YAAW, SUuete AANL

DAY W FET PoltuE FAY & 9
ety FATY FEo 12 S G AA 79 SF
o3, GDP 71202 AA 13918 RASH: 5 FA el A
g AAstn ot e welstE, SOC $EY IS of
Nw go| RESHE FoA olo] dF FAFPY Hw =y
A4 s ofot & A9,

IMD010)¢] F7H3AE @RIAC] shE, 20109 AA A
SRRl 1Y B e kR 5 R 52 5 4 9
ou] 1 o]9o] opxotd FrhE L ol o] 891, weo] Aokt 10
A8 5L

ole @ F7tel vls) AATFEI 2 FAH SeLtet 239, AE

S U9 oz de £9E AAAT ASS L 5 9

[2 2-18] =7IE

=3t

S

2006 2007 2008 2009 2010
A7tE= 3 2 2 3 1
sz 2 3 3 2 2
) = 1 1 1 1 3
A9A 8 6 4 4 4
3F 6 12 7 7 5
294 14 9 9 6 6
e R8a= 7 10 8 8 7
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M2E 2 S2Allo] HEmt BH A
2006 2007 2008 2009 2010
elo] ¢ 17 18 13 23 8
w2 9ol 12 13 11 11 9
kg o] A o} 22 23 19 18 10
= 32 29 31 27 23
SR 16 24 22 17 27

* 2120109 49107 FAHE Az FE AY

*EA

IMD(2010), World Competitiveness Yearbook 2010

O Efol¢h2 201099 ¢ 2009de] Hlaf F 15FAU A5sh3d
i, g ol Aot HA 8TAT SRS
O Z7FAA Y] A9 1098 F71e] Ql=Za FAPo] At =
7hAA™ I BEA v & 5 AR vE, Aqd, A9

2, AU, k290 59 =7hse] A &3l

O gyt =zt HAZHLX 20079 Hl&| F2 =& 20915
1S5 YR, RS 139)0] W A Eo] W sTAY setet
AL

[ 2-19] =2 =7t9 Qlzet BF 2713 H

2006 2007 2008 2009 2010

A7tz a 5 3 3 8 11
z= 14 20 19 19 23
o) = 1 1 1 1 1
ENCIPN 4 2 2 4 3
ko 17 16 16 12 18
294 6 5 5 2 2
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M2y 7|=Hsier =28tE 9
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2006 2007 2008 2009 2010

AUkt 1 12 8 7 4
Elo] & 18 21 17 23 17

2 9 o] 8 9 10 10 7
g o] A] of 27 26 25 26 25
St 22 19 21 20 20
dE 2 6 4 5 13

* 22 : IMD(2010), World Competitiveness Yearbook 2010
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H1E 7o ==28Hol Het

(1) Forever Open Road 7L

O &9 Z=9 =2 d37]|#e EZFH<Q FEHRL(Forum of European
National Highway Research Laboratories)< 21A4|7] 8¢ =29 A
A @ 290 T3l ‘Forever Open Road(¢]d} FOR) gt &A1 9l
Md HAS A S
- FHERLL 19894 9| &A=o] =2 oA, A=, A EA|, Telematics

SOl e dFHASE sHsAL e A dH=H 4.
- @A) 9o TRL, ZA9 LCPC, =29 bast 5 27742 =
7} 1FA7]#o] FHERLY] &3 U3

O FORZ =29 #HdH A4 7esd MEdES g&L, H
o A AEALS B8t 71E =RoA9 24, F4, §4
2 = Ade s A8 M2 AdY =25 Agst
7] ske] A EH U=

O Haoh 34 52 M2 AEE 22 B AQANE AZst
7 A% HaTY nE AEws &

Open) =27} & Zlo] FORY F=F <l Zx9.
(2) FORS| 5x I sy 4

O FOROM = 7|&FH3} &4 @5, AU dd 5 AAA

oﬂ.
M



=

H3E == MEs sMe=

1
9

g

i
<]

Aes 28 FHAE oA ddEHe Adaft AFS o1& o
W 2t 528 o83 BR 549 2712 o3 Holzta Qe
“olF A|7+e] AlZ|A(journey time reliability)” of )3t Q31L& FQ
gaem o3 e

O B o 2USS WESE F ATAS ATHLA G AL
X2 33 Y=
- gt A

A&7l sk, Boy 7|3sty, 283k, oluA &3
- ApeAe] "ast o] Rest AT S Y= 0|54 AT
N BRI R

O FEHRLO|] AAZF FORE th53 22 Al 714 dd84E 93 U+
- -8 7}53%t =2 (The Adaptable Road)
- A5 35}8 ==2(The Automated Road)
- 7|33t A8 9= Z=Z(The Climate Change Resilient Road)

[Z12! 3-1] Forever Open Road2| M| 7}X| SHA A

Key Elements of Forever Open Road

ADAPTABLE AUTOMATED RESILIENT
ROAD ROAD ROAD

-Future proof manufacturing, design and construction
Durable and integrated pavements, bridges, tunnels & structures

Innovation Themes
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1) ¢ 7}53 =2(The Adaptable Road)
2(The Adaptable Road)= m©]g|e] A&, W3}s}

58 =
L Eaw ¢ WA AAAEY 8T Age] Fgol sHsaof
2

i —1%

=]

l"lr‘
N of

o =
35

2 A7 FAL mEY 44 % 234 AW A 27 59,
29 3y =2 A4, 44 L KABY.
FARCRL BFY oA AP WRE AT ALN LY
Sol ANER .

“m.| The Adaptable Road

Pomtast, s il m»w Pigmbria, Goratils nurtpoe, B
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2) A5 35l =2 (The Automated Road)

O A53l%E T2 (The Automated Road)= AFEZ}, 2 92 /x4 ¢}
sz gAY FUS ERAL AL YEo2 a1 U

0 EE AgA, AW £I7 Aol Aw Rt BF Sae
52 BEs] SR =2 - A Y @Y AL Ade
% ERe B2 Ao A, AL, aE FEE S5 ©
Agsil BgtA 4

ok
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©)
S
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2
o
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o Ko
H
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2
=
Lo
o 2
)

2 qelA ol g 7
2 BUHY

3 Qlx
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FA .

J ATEE EF ALY, W % RA AN, A%y BF

B E AT HA " FA A&l AAEHIL A=

O
o4 N o
i

24
L)

>
£
)

The Automated Road -
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3) 71% W3slo]| AgE 9+ E=Z(The Climate Change Resilient
Road)

715 W3l A¥H Q= Z=Z(The Climate Change Resilient Road)

= T = 9 HEH 22 S99 71E2selA =2 Y E

A3 AHE7E S23] o]Fojd £ Qe FES FEse=H 2

& 233 s

BA BAFAAE A4ty FE ZIFHSE A AL ==

ARgol dEolA = BF7F vHsHA EAEAL Q7] W] o3t

g Zbe BABH] Akl ol Hid A¥dHe LHsHA H.

RO S99 V|F2Ae AR BYEHZPSL 7|F21 9 Het

of wet BE WAL, A% b D YHALEL

1% WSt g =2 AgY FolE AR 5 Y=S I

FAAY AFE v 57 W A by, FAHA AFRA

0 27 ARALY ol AN Y.

Bagd The Resilient Road
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1
40
ro
M
Hu
(0l
12

(3) FORFZI 7|l

O FORZ g 7Hd, 78, Z=274|
2025¢ o) AHA o2 AHL3 AL AFst

HeE 8 ZEHE
(2009-2011) (2011-2012) (2013-2025)
“R&D A9 . Eg 2=y &N
- SERRP V X & - E AR -4t &4 HXE
ERTIESP .34 W7}
7| ogg =zaw |7 -ws s34 zes
AF ZEAE Y3 oo
Qs 2=y
LA =z
S FEEES

O FORZ #olA AlAE 3HAR o] 28 Ao, B8 7|&
< 4 SAEE EEL 452 A Y.

O 3gtA #4& MEd ez d9std b= 2.
- 1A AlA ok 24 A ARY] FAaaet T2 ©9)7]e (Single

Technology) & 74t 2 Al
- 204 &Y FEEHQ A|LH(Sub-system)o = A4 2

N,

mlo

=
==

- 384 AY Z2A E(Full-system) 3 9 ZUEHY
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[12! 3-3] Forever Open Road®| 3THA =X 7| &

Single Technology Sub-System Full-system
Proving Proving Demonstrations

: 5
= bt
--- =
m = i

Milestone Milestone Milestone
2015 2020 2025

2. EUS| ERTRAC 2030 H|X

ERTRAC(European Road Transport Research Advisory Council)= X
2 #d 4T 2oFY ¥ 4= AF Ee AAAY dr=z
T4 ¥ dFAY =2uF A0S Ad .
ERTRACO| A= Z < 20108 diH] 20309 =2WF E&Z 50%
o] A FAFA 7= 2030 HI AL YL

o]2]3k ERTRAC 2030 ®]H o] HEg fsii= LEE== FPAZE
o AN A, = 2AAY St wE =29 A F
2, AR 42 7solA =ARY Y aed T o diT
AFNE BRA4S AAT.

ERTRAC 20302 & FPA|7FY A A]A(reliability of transport
schedules)o] gt =912 8771 Bty 2402 diFd Ag 9
gt AATE A=

B =9 AR Fo FUE A n&=2o g oY
o2 AsHi, =AG 42 fFY AEEER Tl5olA =AY
d4 a8 I 7w i Sl

ERTRAC®] HATLAZFL 200349 69 AAH o]F 2010d ERTRAC
A718F 2EWS AAE] O o]2RE.

- 2004. 6 ERTRAC Vision 2020

£ —
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?

2004.12 ERTRAC Strategic Research Agenda(SRA) 2020

2008. 3 ERTRAC Research Framework 'Steps to Implementation'
2009.10 ERTRAC Scenario 2030+

2010.10 ERTRAC SRA 2010

2010.11 ERTRAC Electrification Roadmap

[12! 3-4] ERTRAC A

Automotive
Research suppllers

it Inteligent

transport
systams
Road
Infrastructures

Energy/
Tuet stipply

Vehicle
manufacturers

N

EU and national
badies
Service
providers

Users/
Cities consumables

and regions

O ERTRAC 20302 Et4ujE A 7 (Decarbonization), AlZ|A] A3l (Reli-
ability), QtAA F/d(Safety)o] Al 744 FFo AR EEE 5t
S

[¥ 3-1] ERTRAC X|H2l ME 2H
X E N&F SE
U] TG : EAE 283 LT | +80%(pkm/kWH)
BAHE Mz | ovA 2 ALY IE 1T +40%(tkm/kWH)
(Decarbonization) ) vtole AR : 25%
vz AH&& A7 - 5%
MM Mo | 2E =¥ A +50%

(Reliability) | = A5 A4 SA B A
obMA aA | AR R FAA -60%
(Safety) st= = 3 3 70%
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H1E e =2FMo| Ha|

o

O ERTRAC 2030 H|A A= 2030d = 2010 ojH] 50%°]4 &&

Mol =RERTENAYL THFE S BER AXFT 9
I.r.':nl.;.lr'r:r Syt tall modes)
Iqull.'ufl.] In'-h'l‘-‘]l.h'r salasn sﬂciﬂ‘tﬂ-l ﬂ'E‘Ed‘S
Key elements in the road transport system Decarbonization
e = = Enorgy offichency of urban
= PaEssENQET ranspornt
Urban Transport L“”Er;:::mn + Energy efficlency of long
Mobility Interfaces s dintanc frelgin tramport
o Ll Ll ki i ! % = Remmaiaiilio |l1-l|'b|'|1'lr:||-f|:']j'
Vehicles B > pool
E | I I By Rellability
g Infrastructure E > + Reliability of trarsport
-, = schedules
= ! L L L E + Lirban accessibility
'g' Logistical and mobility services = >
i : Safety
o : b H L5 » Faotalithes and severs injuses
Energy and resources 5 > = Cargo bost to thalt and
e T T Gt
3. DA XATMSE DAER Y
() 2 #E3E Set =82 £E &5
O Zgro n&ERE YAHor Baz FANAW, AFAA L
£=2 A4S BYR Yol AEshe] 2t Fu, AT =
Al W 1&3 =2 Ado= AAAE FAAA Hduds 5T
FEE FoEH AR YR FFL Folk FAYFL Adm
0] &
U=
O ZPAL 195095 E oF 6000Kkme] GRIEEZ2E ALFAA L,
6712 =37 A 3] AH(Socite d'Economie Mixte, SEM)Q} RIZFG A 7+
olg et 9.

- SEME AQEE Urlo] FRNLERE A
3 AdolF AN §A G i

pig=g

=]

(o]

T =

s, Adug
597 S0 zgdtn
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O X

ol
R

gA FHO nfE A9 (Marceille)?] AS FUEFEAZ 29

B
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<l
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)

Aol gol o5 A
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R

gHaddel 71y 3=

S
T
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-
I
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EEE
Aol Ao R o|FH T

=]
pun

kS

A]
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e

O ZFAs 19809 mHF FAF HE
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L 2006 E22AA A o tidF
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n_Alo
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B
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v

"
BT ~
Jo I
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I H
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H )
KoK
o o

M

20 BE %0 T

No & Mo 7!

—_—

0

DDE(Directions

sh

U

3

°f

%
Départementales de I’Equipment)7} B33

A= 23

7

217§ SMO(Service régionaux de

Maitrise d’Ouvrage)7}
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H1E fEel =23 Hat

&= 2= 117]9 DIR(Directions Interdépartementales des Route, 33

=)o) B .

- DIRT} SMO+ ‘le décret du 16 mars 2006et par le décrect du
I6mars 2006 modifiant le décret n67-278 du 30 mars 1967'¢] 2]}
AAE= ols AEAY AYER dF2F o I ¥HI=
A A

%Lﬁﬂh Aederel2 Uo7l SEMo] Telsti glolA
Agele] %8 GAT F Y= Y =2 BIAAAS F2en
0]_9_

_ 0|2 98] Ao 2e] DDE= 2E9l T4EZ S & 12,000KmE
B A o} weWest vz Hla| oF 3w} FretAS

(3) =z XHlset T2LASEH
ZFL AHnTHY FEFAS BAAA A, wFolEe &
g ‘&4, JAuA, ALTFEAL Y Yujrt 23dE M2 BA

(Ministére de I’Ecologie, de I’Energie, du Développement durable et
de I’Aménagement du terrotoire) .2 = 5} 42
Cmotar FURAY £2 A4 U AR ARE AP
Aol HE olFsm, FARAY Ea@eaES YA 3
Q=27 AUALY S Z3eln ARG, kA T ZA|F QI
ol 7rfl %‘JTOPF— pig=
12" =9de &8 wed
A LEHAE shash] Potel BAE 7
= o]&sto AAl

2 2
AUAL WERPHE AT NEERe] 35S UUHES 5
al



|

3% 229To| XEA SME22 98 2 u

O RHZFSEE=23]A¢l ‘CONFIROUTE': ApALe] T=2E7F o] 8 A
s

O

glolWloga =37 8 2+E =2 EAT 5 A3}
oz GHlg 2AVIA FES A2V AYE FA5L IS
&

- AEARL dHS 95ty AR §A A(Parking Area, Rest Area)S
.]

(1) 0|29 2AIT}A AFKHIA|

Lo o

swe] eAsls WEHE PCCAN AATIL Y hol=eag
Zdtoz sto} APt Qlal, ol MER dFAdet AlddolE
£ ol &35t wiEw A+ % 85 AE T2 A
Hog Weksto] At 9lg.

ZCO, H&FL HEYH AFAH|Fo] 7|23 Top-Down H2]L
olgstel AT Qi o] Feol HaMIALE AL A
2 EIA(Energy Information Administration)o| 4] ZAME AR AFE-TFo)
]

&% WEY 2 ol 8T

=

o2 F3 AEE $HREY FCO, HEFS TopDown WAo
2 AE7 22 Fol wet BHsw Qe ofF 9ishel iy

2)

3)

JBF, IR EREE SAZA ARPAH Y, E2R Brief A0E, F
EATFY, 2011, 4, 3-491
-

o] QuE47|E0RE LAJRES WA A0 LA Ay o} F24
Qg 2abstel BE ABAeld FYREY. WA AAHCR Y Bol Ao
L AYEER o|goE ECARRESY Qe NPRET} 9.
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H1E fEel =2gdo| #He

OBILE6®| T WAoME AIZHE, =2F7E WiSA 714
Festn mEramng o AtdE FIF A4A4rY A

[# 3-2] O0|=229| 2fMAHAZ AHIREE CO. HIEE M HAx

1=HA|

ARYW BEW F AR 44F 43
(Determine Total Consumption by Fuel Type and Secor)

4

25|

AAEY R dradE A9
(Subtract uses accounted for in the Industrial Process Chapter)

4

3EHA|

oo Ao digh By gl e
(Adjust for Biofuels and Conversion of Fossil Fuels)

4

4|

H] oy A FZo dEiuw A<
(Subtract Consumption for Non-Energy Use)

4

SEHA|

=A WA L8F A
(Subtract Consumption of International Bunker Fuels)

4

6=HA|

HE AR dig &&= 4bE
F

(Determine the Carbon Content of All Fuels)

4

TEHA|

AaA] A HA e g 24
((Account for carbon that Does Not Oxidize During Combustion)

4

SHA|

ARE HEF HE
(Summarize Emission Estimation)
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f o=l ME

|

M3y
[E 3-5] Non-CO, HHSZF ALE | A|
1EHA| g, A5 9 A4 FYPAY A=
&
20HA| A7z o2 FPAY HE
&
3EHA g, 47, 4L87]1€¥ CH, , N; O Hj&A4 5 A&
&
4CHA| A, A=, AE&7]«¥ CHs , N, O Hj&

O 2ol ojFodd Wrled WERAL JE RYSS A
29 DBE FAo] F8otE FRALWL TEE Wgo %
Aokn Ped

() SRS SATIA AEWA
O §YY LAA WEY APYAE wFT FAsA PCC ol =
Zelo A AAlE WS EYE st QIAT Z2F v AEH
o Aze] Ao wet HEHoR o] §51 L.
[ 3-3] REEEEE CO, AHHEA]
2013 gy g1z HEAT
dul= COPERTiv NS Corinair
=9 IPCC Tierl NS CS
gz IPCC Tier2 NS CS
a8 A COPERTiv NS Corinair
o|grg] o} COPERTiv NS, AS CS
o= IPCC Tier3 NS CS

* F . CS : Country-Specific, NS : National Statistics

AS : Associations, Business Organization

4) NMIM(National Moblie Inventory Model)@} MOVES(Moter Vehicle Emission Simulator)

mdo] EHY
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H1E ol 2XAo| H|

O 7| egu&d Al A= FHE7 % (European Environment
Agency: EEA) 3J¥=50°] CORINAIRR HIEE5S 4T + U=
= HiEdd ¥e ANdsto Egstal A&

- CORINAIRHI 2552 FHU7|29=2 vl&d EFAA(SNAP
INE FHBEBEEA) 3 AlFH.

O COPERT HizRde =2 Fop HiEHs AHEsty] fshd
o] &= mdolH 31301] COPERT V9| Ver.60] THH U=
- COPERTY| W E2 BE ZFo] TUsHA A&T 4 ¢V &

o, A5 cABAYR 2 Hgatn UL,

O CHy ¢ N,O= ¥ 58, Bfisd 23@E, 47 2AZF
3] A X =(Urban, Rural, Highway)'# 2 Hot, Cold Emissiong At
257 Qo0 JYAFFES, AT o BN WBHE CH,
9} N,OE 2AdAREY FdAZ o st vj&4A 4= Hot Emission%
= APEsta len CO, = A AFo dHa 9= AHEFH wis

A& ©]83te] Hot EmissionTt AF&3t3 Q3.

o
® IPCCQJ 7}o]EEP?l94 Tier 19F#0] SaHEox AuE Az
Ao 3 Wi ATHEE ol&skaL
O CH4%F N0 ¢
Hol Hoj9lx] 9w dmwzul sure. Ao [PGR LEF W

o] o
=

CO, HjEFH(KgCO, )=FFZH(H - Km)xHj & A 5(KgCO: /H/Km)

5) FAFA 9, =29} 7, 2010, 359-360H
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EF=EFoxHV*FC

EF : CO, |&44(g-CO, /Km EX g-CO, /(km - 1))
EFo : W9 &A CO, vj&TH(g-CO, /M)

HV : B4 EgFMI/L)

FE Z4HE 999 (LKm EE L/(Km - 1)

e

A2 RENZEDSY E2 4EY ¥

1. EUS] EE R=3 M

o =

O ‘N&7Hed WA =Yt $UAT YRE UN FE2 A8 74 2
oA B3] AAHe Fom, ERWEF Hofo] YIHE A%

7}Fs8t LX) Al(Sustainable Transportation)’ -2 ‘X &7153F &%

A| A (Sustainable Mobility)’ =2]7} HZ3IH9 2.

ok

* Z 2 : Adapted from Banister et. al., 2000, p.120



A28 REAEVS =2 7= M

O EUs =23F £ A&7k AFAA F@o Hste] A
Al ook s fiE 199395 %x}acﬂ T2 1Y
o2 3] =2 $=Z3HRoad Pricing) FHL /\H 2o HAYoro 2
AXTI 9.

i H = = 2o u 2

Commission Paper
on the Futwre |z g qolu], ehdsty, B4 ASHH ERnE
1993 | Development of the o N =
Common Transport AlA 2 2] qa4d d=
Policy (CTP)
- BEREOA olg7e] FAA Hero] A
o ounlgl WL mEO A AE
Commission Green == —.—.—J%,_ 18-l U]_Z]X] x@= AH
Paper on Towards i, MRS FE AT Ae A
1995 | Fair and Efficient |- FLA|Z] X 3Fgfo a2 nEHIEoA AL
Pricing in Transport E QR FI (externalities) 5L A Z3}a| Al
Green P - _
(Green Paper) | o) 2 A7 zel WYY RS AN
- e Ak HiE A8 Alet
- 13 2oRd 7tAZA YFOE 7|E9Y ‘Marginal
Commission White | ¢ost pricing’Z ™ A¥ ‘Marginal Social Cost

1998 Paper on Fair Pricing*” A A]

Payment for |- &gulg (A7h AFAALZ, A=l 57
Inffastructure Use |- zhgulg (Abwulg, 237 g, sgoz
AT EHH G F) T4
- Ezolge] oRulg REUNE PASL,
Commission White ol Qe o2 wFg 3 dad] AL
2001 Paper on European Ae AL

Transport Policy: |- 47|40z “Agl7l0A 4 Ago] st a3
time to decid |7 me) @ 7t mBpe] fst: ARulg

of R 742 B A e AlA

* 712 ‘marginal cost pricing' 9| Al 7HZHAA A, ERAEAS 242 @ o
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e
roh

et 2

9 S7tetAS A o2 dd tE Z2AEAECA FEshe B &5t
I3}, ‘marginal social cost pricing’o| A& T2 AFEX} o] Qo Y
WY ol BAL, B AGFU, AAY A FLAA WAL GRAAE
Mgom A, AAEY Fro AL AS YHo= T

KX
=
[e]
1_

0 =2 §E3} Y WYL sz Rl U4 I
o YA BE 2 w27 A - A - BF oA
MBS ARHOR AZde], 1 Rug TR (Tol) HL A

F(Charge) HeHlZ2 Z2Zo]&AoA XHEPGEZE  3HPolluter Pays

oo rle

APl A7, A6 H4asE =RsiEY S
- ‘Charge’(AHER)= A HHESE 185ty A5t 2F0|H, “Toll
al

(Fde=)> AgEsE

[E 34] £2 Q310 49 DEs HZU
H & LH =3 ™ |
Q= FHHE _
Amete] AY, AY, 24 ¥ RV
(Infrastructure-related . a1y |2y
saFE v gUA
costs)
A 5 olErlmel fuste B
28§ A (LAY A7 el v A= HE, 2Fe 79
(Environmental costs) | 2 Q13 W|&, EoF W AL du|g At -
Yol g, B A g 5
ASEROE CEERERE
| = Q —Z0 2 z Q.
A]—:ﬂ]ﬂ]% (7]E‘T;]]L H]Oa ZJH"]EH]O> %]E'H]Oa
. AU EE A ws 9 FHAHE,| - |1
(Accident costs) o o = =
BEAYEE, EIAHE, AWHE,
g% @ 2 hE AT LEHE 5
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A28 REAEVS =2 7= M

A W8 5d | 62
BE R A FAEE 0SAA
sapu) e (7A=Y AdvE, F7F d5L2HE,
e 27} AggEug, 27 grled 2 A - | 29
(Congestion costs) .
ZEd vE, F7PAEA 9 EHHE
<)

* Z ] . Viegas, 2005, pp.11-12

0 =2 gmst AL =YBA we A % A, Z AUz
715 (Financing Function)¥} ‘%92 %4 7|5 (Controlling Function)
oz FEH.

ge 97 22 $23 FAYY Aojs SHA T

=2 §=23} A (Inter-urban road pricing)’
o, X158 A4 PP A= 54 =AY =
A

‘A U =2 F23F AW (Urban-road

O AYEY )¢ HET =2 §E} AU g2k 5
AnE e WL 2R TR A%

5 4 qon, mESL EAVYS ZdY 9 93 ddol

29d ez ARHD Yk BAEYR PLA=S

>,
l
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M3 A Z=Qo|Fo| MEIA =ME2

mn
410
o
il
tu
2l
12

H‘l
f

aEst gAe] LA HEFYE 14 (Motorway) 3
F7F 7HA = 2 (Interstate highway) 5 Z=A|QF ZA|ALO|E AZA
5t =29 3] -85+ ‘Inter-urban road pricing’d} EASH =
Al Yo =25 gAS R A8 5= Urban road pricing’ o] 2.
- 59 Ee 2929 A&EERAN HAEHE FHE AFAILH

L ‘Inter-urban road pricing’®] ojo|H, Yo} o2& 29 ERE
37 AFA|AEL ‘Urban road pricing’ 2] of ¢.

r

[# 3-5] 7|s0 U2 =2 S35 Hio| 12

7= APz (Financing) nE492 EA (Controlling)
355 FARD
23 | 2Rz EAAY I BE5a ol
g o | SY % a92d mER dd W sz
TE AFAE e E AeAE
MSH Inter-urban road pricing Urban road pricing

* Z 2 . Adapted from SNRA, 2003; Ohery 2010

0 E2 §EI A 43 =9 % e o4 A FohE
= 3%

O gHHor Mg vgREel o YR $yH A4 @ W
Wol FF WART o, ot FF A olFE AAHo|
WY Y= B

O ofzd, =2 {3 HHoR oA 7|E WA=}
o] of7|E 4 low, IHEv|ed AT 9 HFHAHANAN 7|E
o] BAA olfTANE HE s 2T 7HeAol 2 AR #

= o
ZH1 9E.



2. 9x10| =2 =8} MA [ondonl| ELXt=ESHE Xz
(1) Fzlzt

P ‘=2 FRI =YdZaAe BUAYEY =oro X oA

1964 = wFF|A EHE Av]E 2 EZE (Smeed Report)o A]

Ao 2 A, o HSste =274 H HHHE T
A

st of=? YA AF AAAZLH = AMEA FAEE =4

=}

oelgt gAY vz 44 HeHX

FUd%e) E2gRs A =oF FUsty A G

MAHTE & 4 9.

o] F 19959 AF WERA A4W AUAY BRERR A%

X2 73K 31X (Report of the London Congestion Charge Programme)’

£ 53 999 SHFIE Ao et Eo FAFHA A

ko] o] FofxA H.

- o] HiAe 7|E dYY AFT 2 2T FFAHES v
gor FARAS AAS, ol T3 dYY wE Fel F
2 109 dof mi HZsid Aoz o4

o] HIAE HIFCE 19989 MY A F=2 AFHA W5

3 A8 7hed oI AHIFASY A7

HAGE(ROCOL, The Review of Charging Options for London)& *

Heta g,

)
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M3 E TRl Meth SME22 93 cRyM
Al A8 A=

O 2000. 5¢ HAHAIA AAANA =FF9 Ken Livingstone THE7} &
HEANY EHEDR A4S AR AASGUL, Livingston

7t £A3E S
 Ken Livingstone® A% 3413 @7 EREWE 242 93 o

22EAE PN, FUA +AEAE AN

O Ken Livingstone AJ&2 20019 FR1o)A $+HAXEF vpFfa A,
20029 2 HHEZEAA G 1d 3¢l 2003. 2. 179] EFSIRE
A&7 = A3 AS

O HYUAALZ 19999 A A% ‘Greater London Authority Act’ ol
A, FAAR UE 59 gol THEAR £US 2R 4
ARk 718k A ¥ ‘Transport Act 2000’0 oA FFAHF FA=
AZoF sl= Zpol o] AUME.

0 2007. 28 A2AGS AW EAA AN AW ARALAA 2
e o
- A 9 FA AT (Westminster, Chelsey, Kensington A 9& X3

- ARERSE AFE ¢F 230,000

o gHo=r T2

o
ok
il
oN,
Y
12

1o

3°

O 2011. 1¥ B9 ZH Q| Boris Johnsono] A|A&o| TAEHA &3
FREI ATl AT ARAG A WAL BHE G

o]
= o2 3} 200799 ARAY FF2AE FAsstia.
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A28 REAEVS =2 7= M

[¥ 3-6] London EXEMZ TUHH T AUHY

HE 2 2 o =
1995 Report of the London Congestion Charging Research Programme
1998 Report of the Road Charging Options for London (ROCOL)
1999 HAEAX XY (Greater London Authority Act) ¥r&
2000 HraEH (Transport Act 2000) 2 &

2000. 5¢ | Ken Livingstone HH AR ¢

2000. 7€ | Public Consultation & X} 7] A|
2001 Public Consultation £ &, FEIA A&

2003. 2 | SRHEFHE AFAA
2007 | F" ARAGozAA AR

2011 19 | A9 ARx FoEsoA e

sk

£ : www.tfl.co.uk; Ho and Maddison, 2008

2) F2 ZU=H

=5 LH 2
A | AR A&AEFE, BLHA AALAHA 7)o

B | dumEALd 3t F2AL EolT o] g FHL AA

C |dduxuY A% 9 2eFd 2w

D | AURFAME o|§otE =54, FU W cyAY oy £1
E | A7eus gote) 7]

Foo|d9ue) 9ae, nusts, Aelgsty o4 nE @ S 7)o

£ # : Transport for London, 2010, Integration Impact Assessment, pp.2-3
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[3& 3-5] London

Central London
Cangestmn Charging zone

EES

Z A : http://www.tfl.gov.uk/tfl/roadusers/congestioncharge/whereandwhen/

=g

2 07:00 - 18:30 A|ttof] EXEYPE ALFdoR
A Al A,

(3) M5
ARHow B
ool BE %S BABAR GRYTI T4
2 gdols AT o] H8g.
O gRFNe T YR gReE (9F 160009) oY WE 103
(920,0009)2 FRE $A, A, Ay, BE=E
ATHY, (2%) 84 FolA HSAES T
g Riae] gL i gl S0nhe s (9F160,00090)9)
oo Tehet A4 Ao o

CEZERNE
SRR

43g Rl
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Plate Recognition)S &83}o] o|F X1l 1S
AR 2AL 22 Aeo THEYRE TANEAY AR
SRR IE=

- AAREE . oA EAE F2RE A, qAAR AR, A7
27 2=, 9918 o]A AEF, HEEAFO]E, NHS (National Health
Service) A, AMA] 2T €A, TEAL, AWA YRS
Ao

2003. 29 EFEYR Rt AAE o] F 1 me] Bl o
Al EF=H(Transport for London)2 &3 %= ZHA, HEUA| YR 9
A Ga, GFLEFDAL) o184 57 5& 5ol 4
Holeta BosHR L.

@O EZ% 74 (vehicle-km 3}

o do i

% change % change

= 2002 vk 2 km | 2004 vk
- 002 vkm | 2003 vkm | 2004 vkm 02 to 03 03 to 04

RE XF7E 1.64 1.45 1.38 -12% -5%

2] : Santos, 2008, p.281
2 $AAF Ba

20024 tjH] 20074¢ ATFAAE (BH) : 16%
20024 tfv] 20079 AL ARbEFe] AFEAE 0 29%
2002 tfy] 2007 WAREHF (HX, Aol 5) S7HE 1 15%
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M3E £ReZo| Mets SMe2

F

roh

t

i
<]

]

2 X XH

o

© dHFALFFH(HL) o] §A4Y ST}

X mIAIZIEH (07:00 - 10:00 am)
% 4 A HA 12 8% 4
Autumn 2002 77000 2400 32
Autumn 2003 106000 2950 36
% W3} +38% +23% +12%
[E 3-7] 8E SHEHR A4T7H L RES HEIE0] (2003 - 20074)
2003 vs | 2004 vs | 2005 vs | 2006 vs | 2007 vs |2007 vs
2002 2003 2004 2005 2006 2002
All Vehicles -14% 0% 2% 0% 0% -16%
4 or more wheels | -18% -1% -2% -1% 0% -21%
Chargeable -27% -1% -3% 0% 1% -29%
Cars & nimicabs | -33% -1% -3% -1% 0% -36%
- Vans -11% -1% -4% 2% 1% -13%
Lorries and other | -10% -5% -4% 6% 9% -5%
Non-chargeable 17% 1% -1% -1% -1% 15%
Licensed taxis 17% -1% 1% -3% -5% 7%
Buses & coaches 23% 8% -4% -3% 5% 31%
Powered 2wheels 13% 2% -9% 0% -3% -3%
Pedal cycles 20% 8% 7% 7% 12% 66%

* Z 2 . Impacts Monitoring, 2009, Transport for London
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E431220((2002 - 2007 T

22,000 5
20,000 4
18,000 -
16,000 -
14,000 4
12,000 +—-
10,000 +
8,000 4
6,000 -

Total flow

b )

A

4,000 - l:rwli_ng e P00 20671
2.000 4 - -

L] — T

Charging howrs lircen 19 Feb 2007)

@@sﬁ@@@i@&@@@@@@@@@

Haour baginning
= 2002 Average ===2003 Average = 2004 Averape

2005 Average = 2006 Average == 2007 Average

@

* Z 2] : Impacts Monitoring, 2009, Transport for London
(5) SUE 4olue] U uEHY

O 2004 - 20084
FaR7} Ao,
kg 6ul o] 9l)o] &

O o]#3 ¢+
AT A S K|

Sole AR Ao e

£ 24million (5%),

¢t & £88Imillion (33} oF 126H Y)Y &3
28748 E A Ystar £479 million (33}t

‘WA AMulA JfACe] €391 million (82%), ‘EZ
‘HE g xjo]lEd =2 JfA9

€ 17million (4%) So] AHg® Aoz ey
[E 3-8] SH2 2l 2 2
(Unit: £ million)
Financial year Total 2007/08 2006/07 2005/06 2004/05
Scheme Revenues
Revenues 881 268 213 210 190
OC* & AC** 402 131 90 88 93
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2004/05
97
78
11
97

2005/06
122
100

14
122

2006/07
123
101

14
123

2007/08
137
112
13
137

** AC: Administration costs

* &2 : Adapted from Impacts Monitoring 2005 - 2008, Transport for London

Total
479
391

41
24
17
479
~
=

AlA}

=

ot

I

Others
Total

Use of Revenues
(6)

Financial year
Net Revenues
Bus network
Roads & Bridges
Road safety
Walking & Cycling

* OC : Operation costs
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A28 REAEVS =2 7= M

& WAL BIE ALET WY A wdR Pris)

(1) =€ 3t=xt SYE IFHGOV)

O 59 & Z(ofLENHQ 3EX E3) & (Heavy Goods Vehicle
Tolls: HGV)H == 200599 2= == HA Fof A+

O o] A=+ 199¢ FHAY EUV)OIA AT 54 P2 &
2425 3t sEA 2FAS+H (EU Directive 1999/62/EC)ol A3}

0] o
=K

O EU Directive 1999/62/EC+= FH AT 2&5H F71E50] =2 85
3 AWML =T AL umydtodofr & FAOoEH 2006 SH4A
3o 3o A A Qke] HHe] - F3tE o] ‘EU Directive 2006/38/EC’ 2
LEELE

0 200609 ABHLL ARE BAR Fx 48R J5FUAS e

, BHLEY 7o E B R (‘Polluter pays Principle’)&
Zetetd e 2 Fayge o2 e

Rl

- Article 72(a) (29 7td=2 AY3E&5F 128 o449 3
=2 disiA ¥R = olfowS AYFHoE Eng 5
glom, AL H[HIIYEZY (trans-European road network)2)

=

A L BHe| &tolof Fitt

6) o2l EAFPRLG TSty Lyt AE ‘ST AAI e HuF
s 8 ASAFY SHFIR AFAGS 71EY G4 133 oA Z
g 5 78 1F 2 Adez gdsty, F7tE 7E AW gE=A G F
ZH=dE A9 vk 3. 2009. 11, 59 AZAAAE AIE (=839 63 3
9] =Eda 8] A= F4 gFuFs o|f =P (http:/economy.hankooki.
com/lpage/society/200911/e2009110518385593760. htm) ZF=.
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H3E =Tl MEts =MEE

o

EEL

i
<]

]

- Article 7/2(b) & Wl o3 AFHE TARE (Tol) E= ol &8_F
(Charge) A<+ 201297 E 358 ol EE sFEatge] dis)
Hgdo

- Article 73 2 ol 3 AlPH= §IFE Ee olg8w A
U B2 FoA A AT " TE HEL 5 |tk

- Article 7/9 2 ¥ o3 APHE FIFEY Aee F A=

Zu) 89 3|4 (recovery of infrastructure costs) SHoA] o]

sojge AFo= Pk

%
i
ol

o

U
&, A WA SR mRdd WAL 9F 5
nestel, 22 st P4 3. Az
o AFAUAY, LGNEF 5)
- Article 7/10(b) (2283}
- fHBA7IZ) 9% AFEF (Fuo Class)g Wsto] st
¥ & Ak

CAZHE B AREE 922 s I 4 gt
=

2
oN,

\
ot
>
pacs
£
2
4
ofl
Jo

CHIag2 HAAF 100%0)F0] HojHE ¢ At wheF
AaFo] ‘0 (zeroyd F$9 HuaFe HFAFo] vyd F

o9) 50% olstz g},

- Atticle 7/100b) 7HIFE o] M g3 FAR A5 b =
AL $EAGT BUSE B9, AB2AL FAAY 2YS
22 4+ 9

cEGD By 49
A
=

-8} =9o] VleHor EUksstal #dE ¢
‘ol AREYeR s 9= AuHE stEAFEe] +HY
G2 ol =22 235, =2 - 339 UAFE

A4 AS
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A28 REAEVS =2 7= M

(2) TelZ o =5

O EZYHHAME 19999 EU Directive 1999/62/EC7} FEE A}, 20001
12,000Kme] o|2= Fdo BE AHZR ‘S Eﬂﬂix‘*
Al =S Sk, ey AH 2 Ve 5= AA

A
2005. 1. 1958 SA 12,000Kme] o2& o}-¢ By A *E‘Al%

f

- =99 SEAEA PeAYL 20004d0] BHHo] B Fu|E
831U RE AHT o Folgout, PR
L AS71e9) AN BA SOz ¥ A% 200590

M

(Doll and Link, 2007).

AYRIL BB BYR Y5 de AFH olfE D FBH

YA w2 lojmst ARAFRTY it W, © FAYE

oFo AT AHFA SHA JES YAt AT BEH

|50] e Uetmch B7] oS 35%-40%) BWE Aol o
s FNEY AFgo] Ao Ytk F o] U2

O ol W EYHRE AE =4S 95 O FEAFA] E2A
gol W #ox Rgdr g9, © &54Et 2o U2 A4
7 24, Q@ aEgsrd FAAL v (=8, &, {5 T EZ3),
@ BNH =2 §2I} 71ad U 5U FAH 71ee9 T

o 4718 AABT S

O{N Fo i

jus

3) HHZA

O &} fg B35 AL HY ZARE The Motorway Toll
Act for Heavy Commercial Trucks, Regulation Setting the Amount of

73



M 3

T F2o=9 MEA M2

1
40
ro
M
Hu
(0l
12

Toll, The German Toll Order, Toll Route Extension Order&

0] O
AT

il
4

- The Motorway Toll Act for Heavy Commercial Trucks: S A 7}
FRRFAL 24, 45T 4 dE 24 L AL Rolg
- Regulation Setting the Amount of Toll: £33 7 AR 7|& U F &
2 o AR A%
- The German Toll Order: 3&Ex FHPE Aot IHAS A F
Yrg gPAIE 2A, U 9B 9 BYW s1&
- Toll Route Extension Order: Z3 =7 ALTHYE 1L

T8 M=z =7R] g ¢ Jd=s

+ Chrysler, German Telecom, Cofiroute®] 3A} AAA]-2

1 7Y A(ETC Consortium)of| ¢ gt

- ETC HAA2A 22 3o w2 di7t2 AA S5 FAFH9 20%5
%]

JA o] 8AE Tt AFHS AAE (Automatic

system)¥} H|AFA] o] &AE 93t $F Al A"(Manual system) & 7}

A BAS A AHER

- Automatic system: X} o GPS $=417]7} A2tE @] (OBU)
& A5 GPsehel WAS o) A FPAAE E4,
olef wzt aF& Fi- Apste AMRH aFYSE ) E
=of Ay & FAEA7 22 gle

<

- Manual system: F7e] AAW 7lox3 B BAHE F of
FRES Addt B2 gYstu fgaFe AANE PR
&4 W AT oF:=Ael §rE G4Fel TFHM, 59

g olF F £X9R)
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H2H SUASEV)Q =2 S5t MM

of Fu3tel YA Tt A A th(Canuy)E AT AFHB LY
et % ZAYHEFADSROE ol gote] mdAFs 2
LS RE PR 300009 GERFL FAT 79

- h
(2005 9 2006 HRbE2 77 3% H 1%U)SE o]Fo|A L

o
O 8FA4 = YA Y(Km travelled), 22 =4>(number of vehicle
| {9l

axles), &7 7|Z&(Emission class)e] Al 7}Z Q92 1gste g

FAHL A
O BHVEL FHBH/NZAA Y 6SFHEURO 0~EEV)S A

AR ArelR 5 nedte], 45FHADLE YRR F o2
A el 2a(E olst B 4% o4 )T Thekste] 2]
e 3 HAEHEE T UL
- 2010¥ 7]E0 2 KmY BAEP2T S 1244E 559
[# 3-9] HGV 2a34ddE ot &td71&
Category A B C D
Euro ) S3 w/o PMK | S2 w/o PMK SI and
o S5, EEV | S4, S3 with . ) .
Emission S2 with PMK | vehicles not assigned
class 1 PMK* 2-4 o
Class 1-4 to an emission class
* Source: www.toll-collect.de
[E 3-10] Km & HGV QZANH
Category Axles From 1 Jan 2009 Form 1 Jan 2011
A Up to 3 0.141 € 0.140 €
4 or more 0.155 € 0.154 €
B Up to 3 0.169 € 0.168 €
4 or more 0.183 € 0.182 €
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H3E F=2=9 NMEs sME2E Q6 2 M
Category Axles From 1 Jan 2009 Form 1 Jan 2011
c Up to 3 0.190 € 0.210 €
4 or more 0.204 € 0.224 €
b Up to 3 0.274 € 0.273 €
4 or more 0.288 € 0.287 €

Source : www.toll-collect.de

oft

o 12 o2

9 F ETC A2AFo AFHE 20%E AL &9

N= o
= Uy ZEAL A 2 EAFH ALES FHsT

e )

ol TR ol diFd FAAY wiZol HHA == 50%,
A= 38%, WE3F 12%=2 43t S

(5) S| HGV AlAY 29 B}

SdAF TR 2, 3= FAR A ALH0] =" 2

%2 EEV 35 ko] 20059 1%0] A 2008
d 40%E F5% Ao yEgon, W e fuEel wWe
S0, 81, 82 SHAFS &2 7|3t 4B%lA 8% it o=

il
oz 5 4 9o
S FAH s AvEw o M AFe Ao ue}

=204 R A% (50%), A% BEALY AL (8%), 23 A4
(12%)°f] AEA= = A3 A3 20059 €2.86 billion, 20061
€3.08 billionS 7| E3IR 2.
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FARAES FHUOR YRUGRASS BT 24T AF Tz
BAgozN aFAAY R A4 EEsty, oF B3
DEAREL §EStoof ATt AHo| 9.

GPS 3l DSRCE 7|We= 3 3= Ae7leo] A& I7HEMx
)9 85A7led Tgo] o|FoAA gof, & Z|IAEA
E8& op7Iska e =

olef THs FUAFFoME FHIAY AN FI3E A7
=9 BE3 Y AAEEY AY 2840 AVIHL 3

=X
-

M3 E sAiass=s s HEF A=A

1. 7 &
087 A golets AA7 2o wet BEREN BE BF
9 CO, WA F WEREANY AFH ugo] g3t wEHYe

upde] deHolgts A4 7Rdt AFaTAL] EYo
=k R

1&HE2 F5AIFAE IEER FYPRE H Lol gt 53 3}
o] o] §A oA Rust= A=EH dutgoz O FEiwwat 53
of wet olRagAl, FartALwA, AdawA, EXaGA T
o7 FE7E T
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3

X

=MTAER S 9

ro

FAseaH

O ZAFagAll dste] wgsart g A5 w2t s3a79 =

A Ego] AAEHE ‘HET agA g BUHE sE &
2. FHLIC} 407ETR &£ 29| XISL=H|
O Ziutth 407ETR L&EE=Z &= ARG R Addglo] Algo] E017t+=
Aol oflgt ALgAqAN EFPRE BHsle uEHEE QY

O AUt 1&£=2 TP F2 RS Frheta, AEHEEE §A - A
vl A JRA Foll AREE.

O z7] 747k EEJ—]‘E]EIA]-‘— 1&EE=2 Q— _1_2114 ,{‘11:]]./_\_ 7]_]41 =
o 79 g8 & EASEL, o2 A& mEL bHEr AT 4

9l 407ETR TLEEE o] Lo] 715314 =

[E 3-12] FHLIC} 407ETR D&E2 QA -

A
S

S XHLight Vehicle) 7|&

A2 Q

-8 2}(Light Vehicle)

Ttk 7| upA] | H| T 9 HhA)
- 5000Kg & under* i o
. . Transponder Video
- Passenger cars, vans, limos, pickups, sport
. ) Recorded Recorded
utility trucks, light duty trucks
Qut 27+ Q- F(Regular Zone Rate)
- AE 7|7 - 6am-7:30am, 8:30am-10am, | 22.75¢ /km | 22.75¢ /km
3pm-4pm, 6pm-7pm 22.95¢ /km | 22.95¢ /km
- A% A7 -3 7:30am-8:30am, 4pm-6pm
ol 7+ 2 F-% F(Light Zone Rate)
- A% 717t ¥€-&: 6am-7:30am, 8:30am-10am,| 21.25¢/km | 21.25¢/km
3pm-4pm, 6pm-7pm 21.45¢/km | 21.45¢/km

- AT A7 ¥-F: 7:30am-8:30am, 4pm-6pm
7) L&A, AsagA qYME: EEYT agos B4 uL&ER FF E2FF

Brief Al41%, s EAFY, 2011.3 p.3
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0]

M3 FeeRo Hes SMz=2 98t ey

o

FI vl 7] 2F-8H]H F(Off-Peak Rate Weekdays)

_ 19.35¢/k 19.35¢/k
- 10am-3pm, 7pm-6am, £ & F L Flhm #lkm
Transponder ¥ ¢ of $2.75%* $0.00
Transponder & ¢ tj $21.50%%** $0.00
4 A% 85 $0.00 $2.75
$0.00 $3.65
vt 2 & Q2 (Video Toll Charge) ) )
per Trip per Trip
o8 & QF(Trip Toll Charge) $0.50 $0.50
(Km QFA " AL per Trip per Trip

kK /\]_

skeskosk ﬁ

Ide] 5= €258 6714 °|st7}
ARgoll A Qlel Aol dZE Falrlol s $9.95

_?_
o Aol 9428 & F7F A7 Al $57F Wi FH.

AT Ly

LAt S

MiLTan

MALTOM f’_—ﬁ
g :
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M3 =Mnsz2 TES 95 AS2EA

3. G= M6 Tolle] #ULEXA|

O M6Tolle Midlands®] 7F& RA 7 A 17he o3l ==z
% 270rd Y T7elA SGH T UL,

[12 3-8] M6 Toll MX| F7t= [1Z 3-9] M6 Toll &[X|
Moll = Southbound
#Lolcest
2

[12 3-10] M6 Toll Tag x}2F AMx|

Northbound .
PRECE - B e adads i""\, Get into correct lane when approaching Toll Plaza
Syl (Cart yal e grean Llsha #1 Saithne pares)
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3% FeolRo HEth SMERE 95 C2HM
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MO FE(Classl-5 0.2 FEET glom, 2342 7|20z =

O

o &
-
S
ok
R
30
g

do ot do rr ne o,
N
oiX

fo
ol
3?3

o] FLRF(£4)ET EA LA Jen ot

3 FEe PRIAA GU FUT LF(LIHL F85n

2

O
230

2t Ak disjMe 5% 89S st

oX,
3
fu}
|
mlm

32

[HE 3-13] g= M6 Tolle] #& 2ZA|

Mon « Fri (06:00 - 23:00) Sat- Sun (06:00 - 23:00) Night {23:00 - 06:00)
& Non-Tag Tag customer Non-Tag Tag customer Non-Tag Tag customer
e customer (5% discount)| customer (5% discount)| customer (5% discount)
sanl £3.00 na £2.80 nia £1.80 na
e.d. motorbike
C;"f ?flg £5.30 £5.03 £4.80 £4.56 £3.80 £3.61
GEASSS £0.60 £0.12 £8.60 £8.17 £7.60 £7.22
e.q.car & traller
CEASSA £10.60 £10.07 £9.60 £9.12 £8.60 £8.17
g.4. van orcoach
CLASS 5
&5 Hv ot scasn | B0 £10.07 £0.60 £9.12 £8.60 £8.17

4, TZA Duplex A86 IXEF 20| AUQLFH|

O Duplex A86% A F7+& Ig] A FoA Rueil-Malmaisond} Al3
(Vaucresson-Le Chesnay)2. 2 24A|7F G &1 Q)
O Al3 2 E A A X2} Pont Colbert 7+ 21 Sk 74
O Duplex A86> uhe] AF9 nFs &4t
2 A7 ek oW BE 9 BAEsE B 4
A,

dlo

3

oL
o

|o

30,

oo &
i

fu o o2
-

bass
rr
fo i) it

2
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[ 3-12]

Skm
M e Aty

Vers foeen, %
wrn s

Cinn, Chwsbaung

B Chayille
|

T Vicotay

Vil
Vilfacoatsiay

=

M3 =Mnsz2 TES 95 AS2EA

Z2tA Duplex A86 T&EZ 7t

i

Yo Troyes.
[ 2L ] r\fl‘v" e

D

O ZFHA Duplex A6TLEEZO] AL xE2Ha 97 (58 F= A
o] ofyg}t AFo) Aaglo] Alztel wet AL glow H
doF(FHY €450 FLagFA €3)EYG = EF] U=

O AOFAIZHLF 9A-2H6ANS ZHfole BYY T F& jlo

FTYT 8F(€1.5)= AL Sl

[E 3-14] Duplex A86 I1&EX =2 SEHRF

Time-of-day pricing:

B Reduced price I Normal price Il Night price

Micnday
to Friday

Saturday, Sunday,
holidays
and August

Gam-10am || :lﬂ‘i:n.-‘! pm:-' Gpm-9pm || 9pm-Gam.

Prices appiy from 27/652005
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5. O|=°| HOT x}2
(1) HOVOM HOTZO| 2 i3}

90 ] oA 2000 = Z¥bo] b= =27} HOVOJA HOTL=E
9] Hgto] o]Fojxl wiHE 3T Z3.

vz Aefxt wad e Y3 vl JAREH FHE(SEA
oA B7)) A=E A= dAFste] i, ol Qs 7HEAlE 704
o SuF AA g 25%F AAT AR TS Fol Ha n
Y g@rolgtaztA dZHA A SHAINE AR #EAN AR7HA
2t 5 o fQle® Fak 7IE Yo Ad 80" dl= 20%, 90

=
dolE 13%2 PN 5 A% A2FAE Boln Yk

E

A9,
A 19739 edaaw AzE AFH 7S ANAL 2 @ 5
2 5L dgoy drdel 43T =AY FYE 2HD
Ael7t SoludA gty A%, U4 2 oW ol Au
80 64%, 90 73%, 98W ol 76%= THA] ZE71El7] AlREAS
WEAEAEL U T2 W9 7192 AUE E AFoIA
E 2 wuwY Bud 38 AAGL YL o|5L & H2
A Aol S, A A A8 & do| BotA WEI X
2 W7 B2 98 Ane 28T df7 QolATE AL Ex
9e.

B BAAY AW & AFe ARl =3 UA @i ne 5 o
3ol 24F Heol 7] qZe 7FEAATE A EnE &
]_
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FEo] o] gFER st FHE AHAHL AAEY] AF = §

o O
A E .

O stARE 90dd) & @A A= 20997 H=AQ 7FEAAAL dFE
AHgEO] A%t YRE AL 30%0] 2H duk pALe ZH oty
ARl L5 sh= WA 7HE AL BE HoU= FAfo] W

A TSR+
O oldl wek HOVAHS LER Aolets 232 YT AT 4
AEE 3= HOT(High Occupancy Toll) XA o2 A 3}slr] Al Zsh

o o
A a .

(2) California SR91 D&

[23 3-13] SR91 m& =2 77+ [1 3-14] SRl n&z2 77t

@l

O California®] SR9137<: %= 2 (http://91expresslanes.com)+= Orange/Riverside
County G+7+1} Costa Mesa 114 % 2(SR-55)AF0| 2] Riverside 11& %
ZSRIDY A oA 4xp4d ) F 100t FREZY.

O IN£HE=ZO 20099 AATZHE AR I ostH o] 3t o
Sl wh edoe 238, LF e [5EHEY AREH0
He Ao 2 ZAME S(Orange County Transportation Authority, 91
Express Lanes 2009 Customer Satisfaction Survey, 2009, p.12).
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M3E £ReZo| Mets SMe2

1
10

[12 3-15] 91 TLE2 0|2 Al T AlZt

9

CHE(E, 2005-2009)

205
o 274
243 -
2005 2008 2007 2009
O g7 FaAT SIFEE AES= FULE o] 1S §
Pt 30RAFEY SEHI A @S5 IS
O E3 9 FE "3k(Eastbound W3, Westbound H3F), @U, AJ7H1A]
HE)2 28 SFYAYE 5 4F 719 == 47 gE
SFAAE vtAsto FFshL S-S

[E 3-15] 91Express2| S&

TOLL SCHEDULE EFFECTIVE OCTOBER 1, 2011

(o =l L

(1]

S M T W Th F Sal

$1.30 $130 $1.30 $1.30 $1.30 $1.30 $1.30
$L30 $130 $150 $1.38 $130 $1.30 $1.30
$1.30 $1.30 $1.50 $1.30 $1.30 $1.30 $1.30
$1.30 $130 $130 $1.30 $1.30 $1.30 $1.30
$1.30 $130 $1.90 $1.30 $1.30 $1.30 $1.30
$1.30 $130 $1.30 $1.30 $1.30 $1.30 $1.30
$1.30 $210 $210 $210 $210 $210 $1.30
$1.a0 $210 $210 $210 $2.10 $210 $1.38
S1.85 $2.10 3210 $210 $2.10 $210 $2.10
$1.65 $270 $210 $210 $2.10 $218 $2.10
$255 S210 8210 $210 $2.10 $210 $255
5255 $2.10 $210 $210 $210 $210 $255
$305 SZ10 $Z10 210 $2.10 $315 $3.05
$3.05 8280 $290 5290 $3.15 $495 $3.05
$3.05 $4.15 $415 $415 $425 $310 $3.05
$255 Y45 $270 8395 $5.45 $975 $3.05
$28 EEGEATIGETIETT $085 5305
vl o 86251 8250 5980|5700 KX
$255 $445 $160 $360 $448 $5.35 $255
$255 $3.05 $315 S35 $455 $5.00 $210
$255 $210 $210 $210 $280 $455 $210
$210 $2.10 $210 $210 5210 $250 $210
$1.30 $1.30 $1.30 $1.30 $1.30 $2.10 §1.30
$1.30 130 $1.30 $1.38 $1.50 $1.30 $1.30)

Midnight

100 am
200 am
0 am
00 am
LS00 am
E00 anm
700 am
00 am
S0 am
10:00 am
1100 am

100 pm
200 prt
00 prr
400 prnt
S0 prm
&80 pr
7100 pm
00 g
00 pm
1000 prmr
11:00 pm

86

Oz [o5cetns

Midnight
1:00 am
S0 am
200 am
4:00 am
500 am
&00 am
700 am
&0 am
200 am
100 am
1100 am
Noon
1:00 prm
20 pm
200 pemr
400 pmy
00 priv
00 pm
700 pm
800 pm
L:00 pm
1000 pm
11:00 prm

Westbound
Fersido € Livo 1 SR-S5

Sum M Tw W Th F  Sal
$130 $1.30 $1.30 $1.20 $1.30 5130 swl
$1.30 $1.30 $1.30 $1.30 $1.30 $1.30 $1.30
$1.30 §1.30 $1.30 $1.30 $1.30 $1.30 $1.30
$1.30 $1.30 $1.30 $1L.30 $130 $1.30 $1.30
$1.30 $245 $245 $245 $245 $245 $1.30
$130 $400 $400 $400 $400 $2.85 $1.30)
$1.30 $415 $415 $415 $415 $4.00 $1.30
$1.30 $450 S4.50 $4.60 $450 5445 $1.75
$LI5 S415 $415 $4.05 $415 s400 $210)
$175 $330 $3.30 $3.30 $3.30 $3.30 $255
$255 S210 S210 8210 $210 $210 8255
$255 210 $2.10 $210 $210 3210 $295)
$255 SZ10 S210 $210 SZ10 $2.10 295
$295 $210 $2.10'$2.10 $210 $210 $295
$295 $210 5200 $2.10 $210 $210 $285
$295 $210 $2.10' $2.10 $210 $255 $295
$3.00 $210 $2.00 $2.10 $210 $255 $£3.10
$3.00 $210 $2.10 210 $2.00 $255 S0
$3.10 $210 $2.10 5210 $210 $305 $255
$235 $1.30 $1.30 $1.30 $1.30 $210 's2.10)
$255 $1.30 $1.30 $1.30 $1.30 $1.30 $1.30

.20

$255 $1.30 $1.30 $1.30 $1.30 $1.30 $1.30
$130 $1.30 $1.30 $1.30 $1.30 $1.50 $1.30
$130 $130 $1.30 $1.30 $13p $1.30 $1.30
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O 20119 109 @A 713 =& E3o
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st glom HAaFS $1.3Y.
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T 4A 2 $8.95E5

(3) HItHo| 1-25 DB/ F

O Denver®] 125 1145 Z(http://www.coloradodot.info)x= 2006.6.2 7§|F
E o] Denver A&} US36 =2 & AZASI= 70td e 1E&==29.

[12! 3-16] 125 HOV/Tolled T&E2 J7HE

Additional access
at 70th Ave

Tadl ' HOV

HOWI T enfarcermeant area
Lanes
&M Peak
Direction
P Padk
Direction

LA

X

Herns wap

oy

I-25 HOV/Tolled Express Lane s, -

“arriclar hlam
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M3E £ReZo| Mets SMe2

1
40
ro
M
Hu
(0l
12

O EXPRESS TOLL w©%7|(Transponder)o] 2JsjAqt Eh QS A
a1 9L
O 1994 1-25 HOVFZto] AZHAE. AT 1999d 0] F 9]35|=
0] E HOT(high occupancy toll) #£7FS 2 9] HIS %215+ 3L 2000
3 AR el HOT ¢l 7 Z2AE XA S4EEHYS. o]
wEl o8l 20029 o]2 93T 2006¥o] 125 HOVitolled
Express 7122 HEEH A
% HOT(high occupancy toll) : 7}= 25 AAES &
Occupancy Vehicle)zx[A o €& FH9 FIPEE FEotH o &
Aol o AML o8 + YES i )
Lineolatn Be7% o FUAAL THISRFOHA 2 Se
EAL AEIHIE .
O Azl wE Bae] A5 Fol BHTE YHOZ 2 5:000]
A A 60040 FHA2 $0.5014 A 715014 @A 8158 Apo]e}
2% 430014 ©F 600Aolo] 71 B $49) RIS BT YL,

[E 3-16] 1-25 HOV/Tolled T&E 20| EHQZ

e e =
5:00 - 6:00 $0.50 Ao - 3:00 $0.50
6:00 - 6:45 $1.75 3:00 - 3:30 $1.50
6:45 - 7:15 $2.75 3:30 - 4:30 $2.00
$3.50 $3.50
7:15 - 8:15 64.0% 4:30 - 6:00 61.0%
8:15 - 8:45 $2.75 6:00 - 7:00 $1.50
8:45 - 10:00 $1.25 7:00 - 3:00a $0.50

* 2011.2.1%-€] HPTE(the High Performance Transportation Enterprise)2 3}
[-25 HOV/tolled Express LanesoA] 243 @3 mIA 7o 978 $3.50
oA $4.002 ZA H. T8 AL AHuF=o] e HPTES &
o7 "He & 3t A ko] 93] 1-25 HOV/tolled Express Lanes <&M A E3)

2F ol R & 9
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M3 =Mnsz2 TES 95 AS2EA

O 20079 1€¥€oA 6¥7tA] A m Ao 7H&EE §3 HOV 22

(4) Florida 1-95 n&{E 2

O Florida®] 95Express(http://www.95express.com)= 2= of wa} 9
& WEshe Aoz m2o) EUaRe 2L A5aTA U
Holet & 4 .

O CVS o= Tumpike Zeb SOl TYT 4 Qi Sunbass B E

Folol $YAFL RSty UL,

Eufolot AFAFES FHHA Yolw FARE FuHA ¥,

j=}
+55a Y+ Miami-Dade and Broward County express 5o 34 =
s

&9
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[1& 3-17] 95 Expressway TtZt=

l.i

o R o e = B T 7
pr ite Wiap g
PLANTATI g
1 LEGEND
Amemen O =
I i B i SO T D... ] #:“uud:
| FECTELL DR o - X
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H H l i } I J Q’NIJ"!
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1 e . 5 o i-!
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; : EMBROKE oy |ooopee |
. a P o A i i
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i 2 g |y 4 -
: - D
E IRAMAR '“”;"‘L”l ) SUAEE 4 ) g oot
. e - Tiami padfe County _ A TUR
ﬁ_ (5 | : "
i 5 42 ;
L = &
— 24 :
__J 1 i
lomu J£|
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[22 3-18] 195 Express A [E 3-19] 195 S5 Carpool Free Tag

_ "‘ REGISTERED W
[T CARPDOLS FREE |

o

CASH HOT ACCEPTED J

O A% sEW WE uet aFo] tHHoR Nz, Ao §70]
o gutH oz 92 $0.2500 4 $3Ao|of| A WFE
[ 3-17] 95Express(2011.9.19-9.25) W+ Ez 2t LY
Southbound 95 Express Northbound 95 Express
2011.9.19 - 9.25 2011.9.19 - 9.25
(6:00-9:00 I FEFALZ (Southbound) | (16:00-19:00 I|FEIRLF (Northbound)
2 A& $0.25 A $1.25
=k $4.00 Z o $4.50
TEET &5 AFS 14MPH TEER &5 AFS 13MPH
2011.9.19 - 9.23 H# 2 = 2011.9.19 - 9.23 H# F =
00:00- 7:00 $0.25 00:00 - 8:00 $0.25
7:00 - 8:00 $2.00 8:00 - 9:00 $1.00
8:00 - 9:00 $3.00 9:00 - 13:00 $0.50
9:00 - 10:00 $2.00 13:00 - 14:00 $0.75
10:00 - 11:00 $1.00 14:00 - 15:00 $1.00
11:00 - 16:00 $0.25 15:00 - 16:00 $1.75
16:00 - 17:00 $0.50 16:00 - 17:00 $2.25
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H3E F2o=o MEA sME2E 2|5t T2
Southbound 95 Express Northbound 95 Express
2011.9.19 - 9.25 2011.9.19 - 9.25
(6:00-9:00 I FEFALZ (Southbound) | (16:00-19:00 I FEIRQF (Northbound)
17:00 - 19:00 $0.75 17:00 - 18:00 $3.00
19:00 - 24:00 $0.25 18:00 - 19:00 $2.25
19:00 - 20:00 $1.00
20:00 - 24:00 $0.25
2011.9.24-9.25 F2t HF SHZ 2011.9.24-9.25 =2t HA EHZ
$0.25 $0.25
(5) SanDiego 1-15 DI&{ERE
O I-1531&x22 = 109 2y o|Ato] EXHE SR163 7+t SR78+47F
& AWSHE DEERR F A TroE TR AYL AW
ERES
O o] & A HAZ 20083 9¢ SR 563} Rancho Bernardo =217
MNee ARz A lentdo] 7l Hol lem 2011 FHH7HA]

z 200be) A 7ol 2w AH.
SanDicgo®} Coronado Th2] 77ke] o|F4 SRS Eesto]
Z1BH O 2 4249 F7re 2 FHo] ¢Jom BRT(Bus Rapid Transit)
Aade Agatn e,

FasTrak A262744< 59 AHgste 77o

fu
K
1
1
fu
rO
1o

i
R
30
o

&= 2 (expressway within a freeway)’2t1l &=
HEol} eEutol, Aol HQlE A4 AHAS Rad A7A

A A= FF8TS FHSHA w=
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M3 =Mnsz2 TES 95 AS2EA

6. O|Et2|0} 2E}=2| Eco-Pass M=

[ 3-18] Eco-Pass XM= 7H&t

g = § g A
ANPAZ 2 EP7 am 7:30 ~ pm 9:00ZF € 2-10

A A B A /Euro 34 71 % ol AFe] Xe
SR WA A4 ZTL AZY § ddo] 23 WiZ o] AL

A

-

ZTL AZY % odE g £94E Az
ol g A FYA ) €2507H4] T

dF 7HEt |4 |ed=do] B2 AF

am 7:30 ~ pm 9:00 |7m ©]A4} EF

ofy

ojgol detkee FHAM ATH EF&o] M w2 EA
o sz, SUYEA F A WA aNEA AFE} ES E
o= FeA 98

olZgt EAZ <Qlste] 20079 A7 Fot 4 WMEF VeSS
E03tA B3 179 A @ e Ewpolzl Wbk AYR AYs)
A REE 2AHAS.

o[ A7|z 20089 1€ "Wzl FAHAGo=z g =4 8krd
WEEZEA LY (Zone a Traffico Limitatio: ZTL)o| A F 3 st= x5
dalA EARE WIIE Eeo-Pass AEE AASHAL.

%7] Eco-Pass T2 1L Lombardy A Ho] ARTE Fo|il, T
RE o[BS 27717 A AR BUT meAse Q
AR, A o] 2Wste] A= 27] 60kwolA ZTL 8kf=
250, Ao FHlo fiF deIFES st Aer WA -

Al = =

A Az o
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i v %

0 001 N Lo .'\~M_Mﬁ_¢ i :P

i

O @A Eco-Passo]| thsff UFoJx= FTH ol E7FE3HAE
dufEFo] AT Aol TYPE AETLE E9°] 5&HTY
oA wlEst7|= SR, A AR AFA FHF AA
2AHTE HolA AFHLer FHrtsta LS.

O Eco-Pass? $£UF9 23S HFuE Z=2AEY AAA =2, 1
d7F A Soll FAsta oA oz QT == A= 7
e A=

O A EJFIR A=E Fast Azol7|= AT wEF i
ax= Aol oty A & wEt agS A5 Tlrﬁ °=
A A7leds €Y & Ate oA 2o JALESG A==

X X 9olo
=

2 T N
M 4 & 0|= Oregon T Efjtd ==

ﬂllﬂl fr
o @ o

[o

l

oE.
N

LY DAERO| B

O HYd nEERE nHER FHo g AANBL AA 5] o]
ool B2 AM g9 208t AL AYow Yuse] 27
St NE4ER o9 Z2AES oui



M 4 & 0O|=* Oregon O] EfUYE Tz R

O HYYE u&E2E A7 %F(roadside solar)’olgte AFoz FH=
7hll A 2000 @ Fe SAo R dgto e HFHOE A A H o

AR, e 27] FAEE] g FHoZ v YolA= A

75T AR WobBololE Be WA EARYL

O BA ol ATEL HE W ATFLU BAZ AYHOR FaG
AR RztEw, old met £F AYNIAY AL o ot
29l =o] AEHIS.

O o]lggt 55| wal Oregon F& 20040 247t~ &S g
Z0O) 2L ety Al A 2H(Oregon Strategy for Greenhouse Gas
Reductions)S FH#3}H2.

O oo 93t @D 2010¥7}A] Oregon o] LA7tA Z7K CO, 9
gt Ade ¢SS AASY 1990W 9] 2AVFA TAFFE o]
27 51, @ 202087F4] 1990W 9] LA7A WA RTE 10%0]5 2
Z2aA713, @ 2050@7FA] 1990W o] 2Al7tA THARTE Holw
15%8 &= @A o2& ‘71%F A 3Kclimate stabilization)’ &
Oo|E3t= AL BEZFo= 1 S

O Oregon 9] the Renewable Energy Atlas of the Westo]] <J3}HH, %+
A& A7 AAFFL 68W T MWH(Megawatt-hour) 2 0] Fof A 489
g MWHE A4 & e Ae® d8d s

O 2007¢ Oregon F 9]3]7} Oregon 9] 2A7[A &S A|stst

Zol= YW wat Ted Kulongoski T A= T3 AL % 7|
£ 100% ARBAIIA =2 SHEt=E A A5}

E2 7159 AHgo] HA LR ATEH = A HIE

E27} 27E Y.

O T Oregon Fi Wjd AE, 23, AL vjgY 5 WEAH 2

A g

oA AIZEE oF 4 T RRKVol ] o] HastAS.

s

kB
B =

Rl

8) Oregon Department of Energy, Oregon Strategy for Greenhouse Gas Reductions, 2004, p.ii
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O ol HYFa S sAsty] SAste] chpst ero] BAE YT oo
=271 AAHYLS
O 20084 124 199 &F 4 Oregon F9] HYE LHEERE 15

AME= FF2 A ABAAA EEAZ B7HEL =

8
k)
)
o
ng
K
1p

o,

2. Oregon EJU¥H 115 2(The Oregon Solar Highway)

O o] ZZAEE= Oregon & WE=(ODOT; the Oregon Department of
Transportation), Portland General Electric(PGE), PGE's ZA| A& T E
H2A =23 (US Bank)o] ot Hz9 =71 FFRUL FEY
e T3l ol FoR=.

O o2t Z2AE AXHo] Y= ¢ Oregon F AF=0| ©
£ AG35}Ax &3l Portland General Electrico] 93] &%

A Y SJAFQ] SunWayl, LLCO] &3 sjFFLAdart &

O SunWayl®] A#2 Oregon & WF=(ODOT)I} Portland General
Electricof| 4] AR Ao A A AAHS 93t T2 E=(Grid)et &F30F Al

299 7HAE Eole AZI7F HA=

of
i)
=
30
oo

[1Z 3-22] Oregon &= EfUSE [1Z 3-23] Oregon F& EHQULE
&EE=g2 J2|E a2 MA

-
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M 4 & 0O|=* Oregon O] EfUYE Tz R

O FL o] Z2AES AHFZO=ZE 93 Portland General Electric H

7HA BE st &HE = .

- SunWayl ZZ2 A E 9] Ffj(165Kwo] djF3l= 658702 mid F7H

- Wilsonwile £Z 9] 1-5 Baldock &A14& T H<2 ODOT A8 E X 9
1.75MW FRe Zz2AE 7jgt

- 120501449] 7]Z ODOT §4 B4 F¢ Ao EXo|A MW
ZTZAE Jid

HdE E&er Z2AES s ODOT+ 50%9] AbdodA] Al

o ZAIS 0% A TA Al A AL Rolstn UL,

ShA)5k Oregon AFY UA] MAFAE 2012d 129 319 W=z

o] gloiA of Z7 Yo AdHeR WHA Pt Tz

Eof deiE AT Ee e + HES T UL,

AAZReR ANEE e AdEe

=¥ 5 oo JlEoR A4 AYFE AZse o2 Ay

%5‘}04 CRdI U=

At 9

[ 3-24] MAIZE MMM AS

1,980 6. 245

s &

* Z 2] : http://live.deckmonitoring.com/?id=solarhighway (2011.10.4 15:00 <)
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Q=0 MElA EMEaE 95

H1
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2l
12

o

(22 3-25] & MMM F0[(2011.10-2011.9)

pam— -

* Z 2] : http://live.deckmonitoring.com/?id=solarhighway (2011.10.4 15:00 <)

hay— re Vi —r

3. Baldock EjQE D=2 o Z M E(Baldock Solar
Highway Project)

O Wilsonwile &2 9] 1-5 Baldock &A4& T #HQ ODOT A& EX
1.75MW T+29] 699479 flue Ax|ste ZaAEQ]

O 20114 8ol FAZE Ao 671Ut FAZIZES AA 2012
2o o] frHE o] ZR2AEE= vjd 7RI} YA 7HsT,

A NI AUAE AT oF 1H97kwE AAHE A Y.

[Z12 3-26] Baldock Solar Highway Project 2t O A=

* 24 : http://www.oregon.gov/ODOT/HWY/OIPP/SLR_Baldock.shtml]
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M4 A 0|= Oregon 2| EfULE &2

O Baldock Solar Highway Project:= Oregon F E|U¥E 1&£EZ I Z

agste] AE ¥ oA ZEaEz A&sE oud A
MLtz fsto]l FON) R =7F oA|A e wrgsta AU

Baldock Solar Highway Project= &3 % "7+ o]

o2 WX &o HAEe] st UL

- Portland General Electricy} 83+ E 2 Bank of America

- SolarWorld in Hillsboro(E]%¥& =j'd)2} Advanced Energy of Bend
(AHE)

CAA W AN A B RE

Aadland Evans Constructors Inc.(¥ 5})

o
£
Hu
o)
all

Moyano Leadership Group Inc.(&3 T A}

me
4
A

Advanced Energy Systems, Eugene(Ej & & HE A 2
4R By
HatiCon Solar and SAPA Q] PortlandA|AHZZ A E 9] &
PHC Northwest of Portland(EQF =% HE
- Good company(ZZ A E O] A 7lA BHA HH
Oregon & 3 3$}5}¢] Portland General ElectricAlS] 171 €314
PEG I E=oA A,
=] d4" &7 ODOTY HXH3 EX%o A Ao Al
A AIA 7 FFEH ODOT= Aakd ofyA 9 dFE =71 3L
L£r2 A&FY ¢ 9 FAES] AT 5 Ue
AEE AYst7] ffsiA= oF 1,0007F 22
o] H]&o] Soj7t= A= FAES.
3 4 st7] 94'3P°:] [-5/1-:205 QIE| A AR oA w]= W
52 ZRAss) Agd Aot fAE U
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4. YJAE ZH U &2 T ZME (The West
Linn Solar Highway Project)

O ODOT+ PEG®} Zo] Oregon F Clackamas County2] West Linnoj
1205 n&E2t olga Aol BFRR IMWE AT F i
AH|E ntHstE = Z 2 A E(The West Linn Solar Highway Project)&
L ERE

O The West Linn Solar Highway Project+= 13,007 2] 230W PV Z &3}
107§ €] 260KW I EE HAAst= AS WELE 3= A= 9]

=

£ & 9z 3,500MWHE| H7]E Aad Aoz 44,

[Z12! 3-27] Baldock Solar Highway Project 2t Ol A=

* Z 2] . Good company, Summary of Proposed West Linn Solar Highway Project
Site Feasibility Analysis, 2010, pp.5
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M4 A 0|= Oregon 2| EfULE &2

[Z12 3-28] Baldock Solar Highway Project 2tA O A

O Z7be M=UA Uz AABAY aT2 elste] o] ZeaE
20120 7kA] 22 A E ulo] WAl (project financing)e| vFH & %] &2

O 3tARE ODOT= Z=2AE go|dAd So717] Ao &3 3]
West Linnof| gt EX] AHES7HE AT AAE AdPstar glon, &
A o] ZRAE 3t ElFA FAF Q2R 1A (Summary of Proposed
West Linn Solar Highway Project Site Feasibility Analysis)7} A& %
o 9.

0 ol% HUAE BE vpraan
QA FA AW A5,

o[rl

lu

2 AE wol WA ol F EAH

T
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M3

& xo0lR0| HEts SMERE 95 SR HM

Ms5& MEL

b

ma R YT S
1. LAERY2|0te] O|AE ZlF(East Link)

(1) 74 2

20059 2gshe] 20083 RE st FEHL Y= L2EHY
@]o}9] East Link= Connect East AAA] Qo] A]3P3}al Thiess John
Holland jit7}F AA 2 AAMHE @3 39Kme = Z(Freeway)Z Al
A EoAE 2WAZ &4 HdAam AEFHLE FHE =
29

EastLink®= 252 AUD(QF 2% 4-949), & AFGH]= 389 AUD(9F
32 sFY)) T FRE o] F BARIuUS 55%0] S
219 AUDE 23842 2FEL.

EastLink= 5859l Sxjo] ojsto] BRRES gk
L2 AAA SAY 24, LE2Ho|28 S 5T AN AA

M

5 =2 glojA] $Ho] tat Lejst o] Z2AE

4809 m o] Faks FA el 4508 TR LR W HFY
EXABE0] AgA Hid o WAL WeE AAe TY L A
g0 MARTE 2 7R,

;F‘.:

(2) EastLink Trail

EastLink+= ‘EastLink Trail’o|gl= 35KmA = Ao &4 =&
of gAste] B % AMAL Fobo] Aol e BHA 9 o
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s AEtA SMES ol =2

AN TH, LE Adola W FASE ZAFOEN TE A

7} Wu 2o E 0 A48 AT Ameniy)Z T8 5 Y=

= %

=23} EastLink Trail ¥ ZHzZF 311 & 37|19 ZIE =

= AAstaL, 19 431709 H3¥e A st T9 =892 F5H9
=

=29 F45 Bolge v A=
(3) EastLink Tunnel

EastLink= 73 A o2 27Fst Mullum-Mullum AHZ& R 3317 ¢

slo] o] AFS& F33tE= Springvale Road?} Ringwood7e] F71oj

S EEEEREUTES

o] §dX Z} 1.6Km2 A& 3.5m Fof 4.65m %o|2 o] F

B £ YEe ALY FrRE2E AAEZZF3I3(The World Road

Association:PIARC) 2] 7|&of wrat A =32

- 1200 E(F 142H]) vtk QB A HiE ddH = HEdo] 4
Aol Y3 FPUSS o A AWk

- EElE A BAIS B SRV 5017 AEZH(strobe) £

- 293 o EAG Y oHgEy
- Akt FHE ET AA

- SEEAT

- CCTV
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2. 12|A Q| Attica Tollway

Attica Tollway= 12]A OlE|UE FAHOE st ZEE, T
130Km(F4 3t 65Km)<] 047‘*7‘0101] HZAIE diu|g E=9 1
N ZAz27F F7hEO e HE 3R =29,

BOT W4oa =x%0o] 2001 39 137to] /HEE 0] 2003 12
ol A F7ro] MEHAST

Attica Tollway= <F28%7ttho] XtgFo] mjd E1st= =22 1957)
o] EACIE(ETCHA LR A4 7Hedt EACIEE 9270)7F viA &

of EAR FZIAE BA £9 A, 23 ABSE AHLoE

ujs) 2 BRI ofzh 480 Fe0%ol 4 AL,

- International Road Federation(IRF)o]|A Fst= ‘=29 20084
A3 98 &3t tAF(Ist Prize in Environmental Mitigation 2008)’ S
4571 = =
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[12] 3-29] Attica Tollway M& [ 3-30] 1

MSE MEtA =AMANES 9Ft ca

tlca Tollway

AL S 2%

O Attica Tollwaye] & F8 HH=2Z& =9 HEol A=

2zgo oF dg A9 Had}: 1gE YEES A

ERAd A BASE 24E ABLE BE I3
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1. Y=o =2 AMA 7|1}
(1) 2 MA 7|&F

O 1983¢le] Y WZE olF 200idnte] A8 - AA FA L o
A AR Wk heF S Y=F o Hopel AHS &
sto] T2004 EETEF HUY 2§, 0N E2 T2 H g
z AYRFFY AASE, 77xe TY, 0 5 =29 B
A=

Auriord] W& FHHOR F&}T 9.

o)

2004 EEXXAY(EBIBED)Q T2 U

EE7xgY 447F =R 2R3 294
- ARLEFH HASE - FBPA =29 A
R REEES

E L cERO B&AA

O ERFaYt =RT2YY HE/E U APOR THA AR
Aol AA7ES ANSHES

O E24279 HEr|e2 N9 A4S 1stdA Bag =29
ee FEY =2F2E &5 AAs 28 wEt =T
299 A4S dHFoR XEES }HS

O AFAHQ dAZ|E2 71&Y AeH ole4dY FHAA A =
AeE diZes o FFAY FEdEE FAs L3 =
ZoA A e =22 wED EF, 99 EAHL HHYEHY



s2gue G3E 2o FA T 5 o Fuuge AL
Jo) E2TEYS MO 24 T & Ak P ABA A
oS
0 229 3% AYTEF A9 5 nste] LE/EL FHo=
al

% 3¢ #49

(2) & ' SIEHOPD 7'

O &73712WM(19939)°] A A3z SH72A8S EXNE BA7A

- 2025717 $AT AA L] £FHH “HERB” 43

- BFAT - AEATS R

o,
N,
il
>
o2
_(.?L
rr
5
1
riot
o,
o,
=

Al AR Tt 87
298 9% A7y AR XY

A

fNA

‘l)l' oX,

O ¥R =2HWe] YT A HIH Folg FE57] $5te]
Ao mUHYAE Aok, Adase] e Co, WEF Fa A

B A|F 5 PDCA(Plan-Do-Check-Act) Cycles &3] U7t Q.
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2. QLI IH|(E &) Eco-Road
(1) 2L 3H =8 JHe

SUIH(RE) dIZ2EE 48 FEAYY woprl(EH@T of
7R E) TS Soete dWEE 1083 13.7mPto RN FER
FRAEEAYALS FAKGE) TR RAA A - BEE=
=29,

NIZRE= HHAES wisty Sl 9Fe i =5 4
Ad =25 S22 Y] o379 EZ(Road)d] ZEL] FHJof
A A Avtae] 236 AARA - BdE =R AT
=, 9 5o AAE “mhgol e B2, A7t e =2E A
oty thgi 22 WEE FAHLRE AL Y&

- AdEE S 1T =AA Y

- A FEFE Hassr] A8 HYE, nFF Y 4

=0] Fdsty] A3 opolTE= A

=3 A HEARE FA] A% FEREY 4A
AERFY HEFA H EGHE0l 23d

_ﬁ_
- AARAA S BHEY] A W 5

lo
I
o

[E 3-19] QLIH|(RE) AMEFE A

1

974 [ goIA 24 25

1

9799 | A1 B, FHIFE AN

1

9826 | G AN YA, FAF H

1

992 | LY H|(JL 1) =2 Eco-Road HE Y3 2=, Eco-Road Tz =71

1

993 | A 11 =2 A W] 5714 A F

1

9946 | @ Y H(LINER F2 2AA BF

1

96 | eUIH|(LEERE NE

9)

AR oxd - ARE, BFARAY E2AM D 29AY Aol B AT,
= A F AT, 2006, S1H
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235 | ALY Ty Yo
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CExz FAAAR DY 2B o2 WFF4
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CEBRE 2EE A%
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%] 7) = - FEY 24”2
w0l (el EuRo] o 2uHe AX)
o= 2% f90] we 294X
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AABY | goirg |- AALE o AW 2
T AgA o8 g A4
At A o] 7153 FTAAAL AR
[e] o v T =
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* e Gt | oase i
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) 4 24 9 (m) 18 150

U= 2 5390m
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- AT AEY AAAE Aol EVIHEA FTHHA He
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- EERAAR A% EF SVIF 2 AT AEY EAE A% AL
A z2AFE FEs Fast
O AE, AERHY AH
- {Ho 71EFY BES AAste] A, FHE dAAA FHA
A Aol et dFS HaS
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M 7AE 222 E=(Green Roads) K&

Ml 7& BI==(Green Roads) M=

ra
fo

r

td2i5= SHe azES SF

(1) ZI&etAASE2ISH = (LEED)
O USGBC(RIZABAAZEG B0l ojste] ALe n=e Wek7
A== ‘ﬂ%—XﬂE(Leadership in Energy and Environmental Design:

LEED): A7, A%, €9, 22 7} - B4 & o4 5o g
o BRolH AHAA 242 W oYy B ATy

- o 1 =
- 20009 A= AlFolF: A AAANAM 7HE 2 AFHIL e A
AARNFA =R GAAHQ THS AFste] @A LEED 2009 v3

AR e

O LEED®] 7k 27] 574 §BOo2 wire] 1109 wgoz Ay
Lo FAHeR ofuix @ tirlsk AR WA 2% AA}w
slo1Al BN A 7Hg FaF 242 AFH UL

[E 3-22] LEED 2009 Hrigt= 2 X4

g 7 g = Eha
A 47153 B X](Sustainable site) 267 (24%)
5l7 & E(Environment & Water) 107 (9%)
A & AFE(Access & Equity) 353 (32%)
A (Construction Activities) 1473 (13%)
A & A (Materials & Resources) 153 (14%)
A7) < (Pavement Technology) 67 (5%)
A2E FZ Y (Custom Credits) 47 (4%)

< A 11074
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[¥ 3-23] LEED 2009 HIts&

LEED Certified 40-497
LEED Silver TM 50-594
LEED Gold T™M 60-794
LEED Platinum TM 807 o)At

JURE(Green Roads)s E247A R AM glojA &4
Y 429 oo hhote] Y4B Folste] UH WHE ol
e w2 gt AFS FE AR

2008 ] m]Fel 8.5 A 2 ZFHAL 600,004
elzt WSl o= <13 2005d] AHEF A AHgH
25%E 2B =g

o2 sl 7]Eo AFEel Hal ol FofAL JYd IABFAFENY
SA(LEED)E ZE=20 #&3to] A 2HE Fole Weto] =AY

993 o]2A TURSs SAHA HS.

JYREL LEEDS} nhR7b R 2zhe] g3t ofo] T A%
o) BE Fohn of Wl M Ade] FaE olskl Eao
ARAH L FARGE SH0] YL

HC2M Hillz} YA & o) gt (University of Washington)ol| A 3F 2
2 e Aoz 2008d HE A=A AAE S 20109 A HAF
ot i AL APFET 2011 o] F A FYS =73}
E

-8A S F AL F 5 A FoAA FARE AFAEE



M 7AE 222 E=(Green Roads) K&

[\
M
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=
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&
E27MY A9 ANGFE AEdAbE A BEFGA2YL
NEoz ARV WSHAT FA Qo] SEFL Fote] o

AA7] Wil ST AL BAFINLEG A BAb] =
AW e AEFI AEFAY BAFGA LY

AR 5337 olele Zol BAolgtt e 1A A4,

TYRCAZAY YL AdEedEcn, ZRAEL /8, 4

A, A, #AEE 9 A3 dAE AAA Hed o ToM 4

Ak 24 BE FHS Fu 9o /Y% fARASAL =
L QA B2

Planning — Design & Construction —| Operation

87 ABYEAL} BAY ASTH HNE FFS
Aot AFA Aol o] REZX ZAFEES st Aol Bk A

A Hola A AFAZE 2 & Ael= =L ol A

I8y JA2E AFAZ =9 27| A= d, o8 JAFAE
g}

1 A Qe Fo] FEU W=y} ofUet sm et A7 o] o]
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M3E FRelTO HEh ZMZ2E 98 C2HM
3. OMEC ASHO 2TAE U HitHE
O 2YREY HFAAAL oLATT AAA Aoz TR

i 49 WEel ng golx oEd z2AS 324
318
O AHFA ARS}S 317 & E(Environment & Water), A & AFHE(Access

O
& Equity), Z-d(Construction Activities), XA & A}Y(Materials &
1

Resources),
92 TEIT UL
O Z7ho] FEAL 1A SAAA A& 1

O ol9t= ¥ g AAYH =7yl (Custom Credits)S FA3Fo] A A

32 ol9o MA-AFGAN A& olux st R

Fitol 108 WAL 5+ A=S FGL

[H 3-24] 225 ™I} X[A|(Green Roads Rating System)

2]3l 3ZA7| e (Pavement Technology)®] 570¢] 7HH az

PSS
No. M2 (Title) (;'tT) M5 -2 (Description)
S.

Z2AE Q F A9 (Project Requirements: PR) - E Z2AE0] Qlo] 7| EALg}

B HER 3% #4497ty g2

PR-1 (Environmental Review (Complete a comprehensive

4o

Process) environmental review)
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M 7AE 222 E=(Green Roads) K&

A
No. H|=(Title) =T M5 LHE(Description)
(Pts.)
_ ZAJL7| A 9] LLCA A&
RAEYA g BALCCA) | 2 gorel 12 oo
PR-2 ) ) (Perform LCCA for pavement
(lifestyle cost analysis) & ]
section)
R I M S RERNCIEE
(lifestyle inventory) 4> | (Perform LCI for pavement section)
PRA SAALY F4 99 A3 Ef(Have a formal
(Quality Control Plan) & contractor quality control plan)
s ag 957 2 | Aol ggt A EFE(Have a
(Noise Mitigation Plan) 4> | construction noise mitigation plan)
. WEAZEE C&D 2719 Z2
28 7] #2 AE 2 o - :
PR-6 A& o] &XH(Have a plan to divert
(Waste Management System) |
C&D waste from landfill)
PR Lo 9 AE g TESC/SWPPP &1
] (Pollution Prevention Plan) 5 (Have a TESC/SWPPP)
PR A &g 7fE(LID) g LID 7ts4 A+ ¢48
(Low Impact Development) 4> | (Complete a LID Feasibility study)
2% &9 AA " EZTE Al2d FH
PR-9 (Pavement Management )E\ (Have a pavement management
System) o system)
BRI Bz 9z A3 g 2d A A" FE
(Site Maintenance Plan) 4 | (Have a roadside maintenance plan)
ZZRAE A&7 A 3}
GAme g i—] of A&7tsdo diad
PR-11 A B & X (Publicize sustainability
2

(Educational Outreach)

information for project)

373 & E(Environment & Water: EW) - o 213
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M3y FoA=Fe MEas sMez2S 2ot t=2HM
He
No. H|=(Title) M5 LHE(Description)
(Pts.)
AT AA AutiFx #H ISO 14001 &=
EW-1| (Environmnetal Management 2 | (ISO 14001 Certification for general
System) contractor)
AES BA Ay o7 Fa
- EEE R 5 e
(Runoff Flow Control) (Reduce runoff quantity)
TJTIZ RO O]s 12 3
A Eo] 2n TEHASE ST HE #E
EW-3 ) 1-3 | (Treat stormwater to a higher level
(Runoff Quality) .
of quality)
EWoa e HE 24 . HES $1% LCCA X3 (Conduct
(Stormwater Cost Analysis) an LCCA for stormwater elements)
AAH A 2B B AE
EW-5| A]A A4 (Site Vegetation) | 1-3 (Use native low/no water
vegetation)
AFalolAbo] ZAn B2
e mg 27 Agolae] AR 2
EW-6 ) ) 3 (Restore habitat beyond what is
(Habitat Restoration) )
required)
s Aeet AdA Ly | EE Aol Fuze det
) (Ecological Connectivity) ) (Connect habitat across roadways)
ZEFI A
EW-8) XEZ&(Light Pollution) | 3 . °j1 e
(Discourage light pollution)
A2A & AE(Access & Equity: AE) - Hd] 303
=2 AT 53
AE-1 ¢H A 2l th(Safety Audit) 1-2 o .
(Perform roadway Safety Audit)
AE2 A 54 ZE A A H (Intelligent 5s ITS9] A] 3 (Implement ITS

Transportation System: ITS)

solutions)
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M 7AE 222 E=(Green Roads) K&

A
No. H|=(Title) =T M5 LHE(Description)
(Pts.)
AE3 Al s 2 =t s Al 24 Wers 9T A8
(Context Sensitive Solution) (Plan for context sensitive solution)
OF3} "I S E3 o 7FAa
2EOA 4a oS e B3 29 A
AE-4 o ) 5 | (Reduce emissions with quantifiable
(Traffic Emissions Reduction)
methods)
AE.S B3Pz HIA 15 Bz L4 As/Ast
(Pedestrian Access) (Provide/Improve pedestrain access)
ARA A2 AAA AL Als/Ast
AE-6 1-2
(Bicycle Access) (Provide/Improve bicycle access)
AE.7 AFAA H2LA4 s AFAA HILE AF/AAs
(Transit Access) (Provide/Improve transit access)
Aol A4 A
AE-8 Z "(Scenic views) 1-2 ) 0 ] ° ° )
(Provide view of scenery or vistas)
A&/ 2 5hA kA ] 23
AE-9| &3} &35 (Cultural Outreach) | 1-2 (Promote art/culture/community
value)
A (Construction Activities: CA) - o 1434
At #E|AS 3 1SO 9001 &
CA- REREC R LS Ae )
) 2 | (ISO 9001 certification for general
1 | (Quality Management System)
contractor)
CA- 7% 1 BB % AZ
2 (Environmental Training) (Provide environmental training)
o Z EH ol & s _E_
CA- g A e =eas s
, , 1 A8 2 §(Have a plan to divert
3 (Site Recycling Plan)

waste from landfill)
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M3y FoA=Fe MEas sMez2S 2ot t=2HM
"
No. H|=(Title) M5 LHE(Description)
(Pts.)
A A o A 2 AdE AL
n e 4 el AdR A
} ) 1-2 |(Use alternative fuels in construction
4 (Fossil Fuel Reduction) )
equipment)
- H| =2 ZH] o A1 2] EPA Tier 4
CA- | 249 = A X (Equipment ] - ° )
o } 12 | 71& &9 5 (Meet EPA Tier 4
5 Emissions Reduction) )
standards for non-road equip.)
ZH|E 2Z3FL 9] o)
CA- g oo 7= NIOSH #H| & FZ3t= ¢12 9
) o ) 1 | A& (Use pavers that meet NOISH
6 | (Paving Emissions Reduction) .
requirements)
cA A Y & A TlolH
; 4= 2 (Water Tracking) 2 (Develop data on water use in
construction)
AAE == HA
CA- =AY BE
3 (Warranty on the constructed
8 (Contractor Warranty)
pavement)
AR & AY(Materials & Resources: MR) - H o] 233
AA A A el A U3 LCA
9ol = el AREAEERE
MR-1| 2 o] 8 (Conduct a detailed LCA of
(Life Cycle Assessment: LCA) . .
the entire project)
AR AL 71& ZAL7Ee] AJAFE
i A A2 s l& 23709 A4e
(Pavement Reuse) (Reuse existing pavement sections)
ot H o= AHEFY AHE
Aol &3 AR 98w s
MR-3 1 (use native soil rather than import
(Earthwork Balance)
fill)
Al ZAA QGLAA AL
A AR T+ ZZA A ?}H I8
MR-4 1-5 (Use recycled materials for new

(Recycled Materials)

pavement)
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M 7AE 222 E=(Green Roads) K&

A
No. H|=(Title) =T M5 LHE(Description)
(Pts.)
NEZAE 93 299 QAL
X]QE}@ X]—XH 51 E‘r]t__ ]—1—‘] ]‘H]’o
MR-5 ) i 1-5 | (Use regional materials to reduce
(Regional Materials) )
transportation)
. o AAY v med F
quA &e& .
MR-6 i 1-5 (Improve energy efficiency of
(Energy Efficiency) .
operational system)
A} 7] 4 (Pavement Technology: PT) - Z o] 203
. I ;| AREe A% 2 gA
(Long-Life Pavement) (Design pavement for Long-Life)
LID 7|&2A4 9 E7ls =3
Ert=3s A A&
PT F7hs e ; }-8
(Permeable Pavement) (Use permeable pavement as a LID
technique)
T3 AL EF ok ATE ; HMA©] A &] WMA AH-&-
(Warm Mix Asphalt: WMA) (Use WMA in place of HMA)
ZA @HEE Aol 719
PT-4| *|& 3ZAH(Cool Pavement) 5 | (Contribute less to urban heat island
effect, UHI)
A% PAE A% ALg 2H
o]-&
PT-5| A4S ZZ(Quiet Pavement) | 2-3 )
(Use a quiet pavement to reduce
noise)
= . dloly s3e A%t AH 3}
ZAEY 53 wa
PT-6 (Pavement performance 1 ]
] (Relate construction to performance
Tracking)
data)

A2A2YEY A& Y (Custom Credits: CC)
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M3 E TRl Meth SME22 93 cRyM

A
No. H|=(Title) =T ME L2 (Description)
(Pts.)
CC-1 Custom Credit 1 1-5 AT ALd 285 AL
cC-2 Custom Credit 2 1-5 (Design a new voluntary credit)
T 4 118

* Z 2] : University of Washington, Green Roads Manual V1.5, 2011, ppl6

2l

o}

7}A

r

0 % 184 F AP Z2AES A5 44E Jzo2 U
Aol webA <= (Certification), Silver, Gold, Evergreen 5 & 4

59 A% o WA B,

[ 3-36] OZIZ= QISTHA
Greenroads Breenroads Breenroads Greenroads
certified certitied cerlilied certified
SILVER EVERGREEN
32-42 points 43-54 points 55-63 points B84+ points
PR + 30% VC PR +40% VC PR + 50% VC PR + 60% VC

4. AZ2E CFH Atz
(1) US97 Lava Butte - S. Century =2

O 2009-20108 9] Oregon F2] US97 =2 = (S.Century Drive Section
Project)ol A TH2ZERIFAE A=A+
- o] FZtol gt HAbs 71EY AAAISHHE 22 FA
@2 O35 FFoR AFAL AdaA odFet ZAMS
st7] 917 HAE o= o|FolF 5.
124
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M 7AE 222 E=(Green Roads) K&

O 3.8ufde] F7to g2 oL F wE=H(oregon Department of Trans-

portation)o] st ¢lom leWiwt & AMH|7l ERS.

[H 3-25] US97 Lava Butte * S. Century FE™H

Total Score 46
ZRAE Q71HS 8/11
37 & E(Environment & Water) 6/21
A2A4 & AE(Access & Equity) 17/30
A4 (Construction Activities) 1/14
A & AP (Materials & Resources) 10/23
3E A7) < (Pavement Technology) 5/20
A2~E I Y (Custom Credits) 7/10

* zRAE QAL FEA] UGS

S A5
ol @A 71Eog “AH(Silver)’o] Pt H4E ABS Ay
By vtk Z2AE 27)o TJAZAE =Ystgod oF7he
roanr I HL go] 5580 75EALS(0lE & vEo=
“EEro SR

(2) Northshore Drive =2
A E 9] Northshore Drive T2 thajA THREJAZAE A
=3t A=
o] #7+& 38utdE AANE Fo WPF A|(City of Bellingham)7}
gt jlom dAdo 16Mdt 27t 22 H S
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O o] Z2AE= APz REo Has 298(F 1083)2 FSsaL
SolAE 0F(F 108)e FSst & 298118y

Total Score 29
ZZAE QAL 6/11
517 & E(Environment & Water) 6/21
A & AFE(Access & Equity) 9/30
7 (Construction Activities) 1/14
A & A (Materials & Resources) 10/23
A7) < (Pavement Technology) 3/20
A2~E F 2 Y (Custom Credits) 0/10

*rzAEY aFAGE TYHA U

O ol @A 71202 AFS WA F&T o5 FAI A=E %7&
oA gop ZAE z7)o IAZSAZAE E=dstaow o
49l wdozE 2 Mg dol 6ol ASARLCIE A B
2 “gEvd Y

1oJ

(3) 14th Street, Market Street to Colfax Avenue, CA

14th Street T2 A E X Market Streeto]] 5 Colfax Avenue A}o]9] 12
e oz n UL

O o P& 08ntdm TEehE Fo) WH A4 wEsn 9o
Adel 1240 geizt 2aHge.

O o] ZRAEAA A R Frt BUE 1087 IS

A
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M 7AE 222 E=(Green Roads) K&

A ALY AU E 0H(FE 108)S HASSt F 433 (1184

[¥ 3-27] 14th Street, Market Street to Colfax Avenue, CA FEH
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