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5T PR E ﬁﬁﬁﬁﬁ%g E&lﬂ%#%g har
(tonCOxe) (tonCOze/m”) (tonCOye/ i 1)
5 A-1 £ 87,365.04 1.64 4,641.15 A3 TG
5 A2 108,396.87 2.01 2,610.09] & &7
5 A3 58,187.27 1.70 3,402.76| 35 Ki®
¥ B-1 & 81,168.31 1.27 3,502.11 A-3 3
¥ B2 & 294,619.85 2.05 3,014.75 A-2 37
5 B-3 236,807.90 1.95 3,939.44| A-2~C-2 3
% B-4 1% 42,584.64 1.43 4,464.73 A-3 37
% C-11% 115,239.56 1.28 2,554.80| R
5 C2 1 65,422.81 1.66 2,696.74 P EH &7
Bt 1,089,792.25
T 3aiE 1.66 3,425.18
R 0.30 786.70

32 AP QBRI ESSARBEEY

321 A a1 BE N FRFAL
- ~ Mickleham Road #7i% 1 #%(VicRoads, 2009)

RS g Y 2B E TG (VicRoads) $ 2 B A 31 2 %5 L Ff L R R (T 4P B
3 > 12 Mickleham Road #7:& 1 4238 (7388 ~ FEILR X BRI 2 T A2 % o 3%

LRI I EEHE I ROFBELEXRFT LR FRE(MHMEAE

EER)E T A PR o %0 b B T SR HEEH  HHE R F(embodied)
BRI PR - TR

7
LB LR AT F A PR R B PR E 2 B R 5 1820 2eE CO, ~ 760 2 HE COY 2
He T5%%k p Htp BB ~ 22% 5 B L 400 2
B~ 2% % Hﬁiﬁﬁiﬁ#ﬁﬁi 1% E RS A R PR o

2 X 190 2 CO, # 3F/2 2
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A%

2%

O Steel Reinforcement

| Other Steel (including gantries, road barriers, wire rope, steel poles)
7%  OConcrete

W Hot Mix Asphalt

B Agaregate/Base

W Cement Treated Crushed Rock

T%
F L % k: VicRoads Greenhouse Gas Emission Framework 2008
W 3.2 Mlckleham Road 2. # 3} £p £ v )

R R AR 2 PN A X LR D AT B 37%B % 0 B S HoRGE AL R BT b
29% > £ H & AAN A1 21% igg% 7% > 4+t b 6% > 4rB 2.2 #1m o FEH A&
SRR R K R ARG ERY PR P TERA R AREFEER 0T
AT LT 0 0 MRS R

1. #% &% éLwiﬁi%?&ﬁo
2. 3 RE T gE Rt R %J 5] .
LEIFE TR P RARILRE S E R T R
BT P o H R L kgl 4 Fruﬁll o
5. 8% AB AR
FOHOEI VRN CRTEY F IRFERE T R m A AR

> »w

S

K- R g o A7 7 ¢ 538 Doonybrook 2 EL R i E XV ERT F AR 2 B
B g S BT AR R R AR O A g ¢ oK AR B R R R 0 20 B2 F o H i
EREFPTFEE NG - & om- 3 2 R ~ e Rl J}ﬁ;ﬁ‘f\iﬁﬁ 5 1,530 tonCOze °
-k 3Tm~ 182 Mg > R )fﬁkfé’i}iﬁ % 600 tonCO2e » fj&,} A AT T
ESRIEE | AR A (m2) 2k 9 % 1.5tonCOec M H = £ B & 7 & T A 2 Bk S~
5] % 15,938 tonCOze/km 3 16,216 tonCO,e/km
= ~ Life Cycle Assessment of Road

P& B S g BB T PT(IVLE Swedish Environmental Research Institute) £ 55 &2 &)
R B ¢ 32 & (Swedish National Road Administration) & F3+ F3F 4 o 7§ ,T* A
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ARG 0 RIAESL 40 BHGH A AP RE > & FEd YR L ery
2 iR A nE R o B4R 2.4 T 0 H R E S SN Bt Al e

FRAREFE I 22 PP 5 FREHER* PHEZRE AR R
BARER A ARG 2 SRR R BE AT %#&p/ﬁ B ot
g RS B LB A A 0 oRGEIRED BG w1 PR R RO F R L B

i1 148 o

Total CO; emission

3.00E+09 T

2.50E+09

2.00E+09

1.50E+09

g/km, 40 years

5.00E+08
0.00E+00
Asphalt road.hot Asphalt Concrete Asphalt road.hot Asphalt Concrete
method low road.cold road low method normal road,cold road. normal
emission vehicles  methodlow  emission vehicles (1993) emission method.normal (1993) emission
emission vehicles vehicles (1993) emission vehicles
vehicles

‘ O Construction of a road B Maintenance of a road O Operation of a road |

F 4L %k : Life Cycle Assessment of Road
B33 7 ke i ~ B s P EEAL PRE

Z P A 2B AR g 2 £ 7% B(Gerilla, 2000)

pr S
SN

2000 & Gerilla £ A M p AR BEZHAI RORBEFFATH

Nud

R EF MR AR GG (R 34)¢ T e LR

kD
13»
s
=
& ®

BLir » 5 R AP GEENEERER LI ASR Y DR 0 R » 4o
TEALARRE) D PR A o ML AR RS 1 A FEB
EERRY ROTIE E AR P E S s R ERRAE P2
AR EE I PR R o

I
Sy
KE

Qﬂ‘
=
T
&
=

E‘»\-
ml’;

\m
\v
o
s
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‘ ROAD AND BUILDING CONSTRUCTION |

1 1 1
| '-[T:) - ‘&
4l — e |
& == W -
Energy Mming of Raw Matenials Manufacture of Matenals Transperts Machinery
L |
h 4
¥ ¥ ¥
I I e ﬁ L
1 K
{E_j Usage

CR L TR A TS T T R L
fa o o e e e W L

|
| |
v v v ] [ |
§, ] E
1l m - o
i@ﬁ ﬁ Final Product
R kR : Gerilla et al. (2000)
B34 pAopaShl RS GG R

WY ORI G A 5 2 2 1 47 (earthworks) )}% 2 1 #2(bridge works) ~ ¥
1 #%(pavement works) % H 8 1 A7 drofh ik~ Bah o BB K E 0 X R FIER o

b fes P H TR RS B T o2 2 a4z 16.11(kg/1000yen) ~ i 1L
20.37(kg/1000yen) ~ B & 1 2 17.23(kg/1000yen) ~ ¥ # 1 42 16.20(kg/1000yen) » T ¥
[N R AL R g E

DAy o 2 AR e Ea ikt Rl EHE 2 A FEEARY
B B2 M BHLE - - AR aE g PREF S 2 VR R Ay
BEARPERE L FF T RS OREE A T BT 2 P R (7 R
BEES AT REERP DRI RS i S PR R R RS e 2 P
B 54

"~

o B L PR L REE F PR 4 473 £(2008)
P T PEPIARE T F Mg L2 373 4 (Columbia River Crossing
Greenhouse Gas Emission Analysis) & # B &M% 1% 2 §5 [-5 SR (7 &€ < 1 4z 5

% 0 d % Wi ¥ (U.S. Department of Transportation) ~ & g #g -+ % i #%(Washington

State Department of Transportation) ™ % B 35 B ' %2 3 % (Oregon Department of
Transportation) f& 422 » & & &= 3 @ﬁ%ﬁéi Hir(GhiFps 2 g8d 52 %J Fd) ~ E
BRVTSNHHEOLLR A RT AP R PHLR G TP RSP L AT E 4 A
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#2x g & 473+ F (Columbia River Crossing Greenhouse Gas Emission Analysis) e

BALFPBPI R E(HACRCH)I AN F o4 B Gy e b 2337
Hate o~ ut W B ¥ W Mk 3 (Portland) 22 8 B E g FUBEL 0 1B E S el B3 0 T3

FABEFEEERIR YRGBT F oA S 2T ETFHE R E
(Greenhouse Gas Expert Review Panel) > #&+%3% % % % 2008 & =% 1 420 &

# %% % % (Draft Environmental Impact Statement, EIS)? i % § f#xE48  > 2
BHE LRI BAIRDR(EF T R)IFERBEGE TR DR 2 S Aok

3.3 47 o

433 g A &2 it

CRC1EZLZP 375711 BTA %
S R(T 7 iR BAFIK)
B oD R FELS 2R
15 o B L PR
CEER g B B
SEAR T~ B e i BB
FAL kR - A3 ™A CRC Energy Technical Report (2008)

Rl Rl el B B

AT LA R ke e L 3B ETL 63 ﬁﬁ’ﬁvI-S SEIFRL B L6
BETL 2B GRAUFE o 1 2R BRARBNT PR RPERT
® ELEEZMEER TSN
LRV MRY ORFR R F P AN
EM = FC X EF X CDEeueeeeeeeeeeeeeeeeeeeeersssssessennsssn (X 2.1)
EM : = § it g2 d £ (1bs COse)
FC : 7l g sc im4s * £ (gallons /KWh)
EF @ bk 2 i iRz Ry i
CDE : = § it p % 22 12 8(1.052=100/95)
d o217 hiEAr £ 2L Y o PR £8 0 7%k %2 120
At §3EEIRe F 51 £ F4e W R $R(Caltrans)>t 1973 # 3 A1z A 780 1 4R
fv kA £ D4 W23 382 72 | (Caltrans methodology) iF 5 3+ 5 w03 j2 o H @ #

2R RFET B3 E e T N 22 4T o

E = FC X EF X DCluuuueeeeereeeereeseesussassnssnsesssssssassens ;2.2
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E: i his? £ (Btu)

FC : 2007 & thy fgaz g  *

EF @ 24L& i ifr 2 2k 4 3c(Btu/19739%)
DC © 4 i 4§ 4 % # 0.086546(19735/2007%)

dp P ars 3 A E AN NRIEY R BE A A RET Bl

¥
;”2”'3— ixﬁ'rsbdﬁl%ﬁ-’*ﬂ#&m?“lla\’é\ﬂl uéﬁx"kg‘l‘ Hb/g?l/ﬂ%—"‘ (Highway
Operations Energy Consumption) # < i ¢ i& & /& i}’ 42 (Transit Operations Energy

Consumption)’? 3 2030 & N3 i £ & {7405 ©

FCR : i 427 £ (gal/mile)
DR g k(2 dm ¥ = Btu/gallon ; 5|2 ¥ - Btu/kWh)

R P EEN RPN F > FRAHERT A R R E 4ok 34977
BERET LIPS B4 RPN A AP R R Y F R A S R 3 LR
AR SRR MR EREGERE TG R 23 2 F p i b &
PRESRVRS 10z 2 P RE S a2 X4 -5SRERF>FH5p 50300

2R .
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T AP

hernative 1 mative 3 Alternative 5
Residential displacements o® 21-36 21-36 24-33 24-33
Commercial displacements o* 41-68 41-68 34-64 34-64
Mumber of potential adverse
impacts to historic resources o 58 58 58 58
Air Quality®
Carbon monoxide 30% reduction 30% reduction 30% reduction 30% reduction 30% reduction
Nitrogen oxides T0% reduction T0% reduction T0% reduction 70% reduction 70% reduction
Volatile organic compounds 50% reduction 50% reduction 50% reduction 50% reduction 50% reduction
Particulate matter 90% reduction 90% reduction 90% reduction 90% reduction 90% reduction
Traffic noise impacts on
sensitive receptors (before 264 334 334 329 329
mitigation)®
Transit noise impacts on
sensitive receptors (before o 35-82 T-45 3892 7-51

mitigation)®

Mo impacts from
in-water
construction
existing piers
would remain,
and water quality
issues would
remain.

Impacts on fish

Impacts from in-
wiater
construction,
fewer piers
would be in
water, but
greatest
improvement in
water quality.

Impacts from in-
water
construction,
fewer piers
would be in
water, but
greatest
improvement in
water quality.

Impacts from in-
water
construction,
more piers
would be in
water, but some
improvement in
water guality.

Impacts from in-
water
construction
more piers
would be in
water, but some
improvement in
water quality.

Wetland impacts Mo impacts

0.11 acres of
direct impacts

0.06 acres of
direct impacts

0.16 acres of
direct impacts

0.11 acres of
direct impacts

Total Suspended Solids

136,020 43293 43235 40,735 240,677
(lbs.Jyear)
Total Phosphorus (Ibs.fyear) 207 109 108 102 102
Dissolved Copper (Ibs./year) 9 8 8 8 8
Dissolved zinc (Ibs./year) 64 49 49 46 46
CO; Emissions (tons/day) 463 452 452 294 491

Sources: CRC Acquisitions Technical Report, 2008, CRC Historic Resounces Technical Report, 2008; Air Quality Technical Report, 2008, CRC Moise and
Vibration Tachnical Report, 2008, CRC Ecosystams Tachnical Report, 2008; CRC Watlands Tachnical Report, 2008, CRC Water Quality Technical Report,
2008; CRC Energy Technical Report, 2008.

Both the C-TRAN bus maintanance facility and TriMet Ruby Junction light rail maintenance facility could be axpandad with the No-Build alternative, though
the exact size of the expansions is not known. Both of these expansions would likely result in both residential and commercial displacements.

Reductions in emissions are largely due to expected improvements in vehicle emissions by 2030, and are thus not the mresult of this praect and therefore anme
common amongst al altematives.

Noise impacts ame expressed as the btal number of impacts on sensitive receptors as defined by FHWA guidalines. This means that, for example, a 30 unit

apanment complax that is impacted by traffic noise would register as 30 impacts on sensitive receptors.
: CRC Energy Technical Report(2008)

TR
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CERBECRBERL PR LR

Sightline 3 4 1 8 p W FH T IF R B E R AT AR E T 5 %
g BT RIERE R RBRIIBRFAF ORER S M R A

35 258 0 Bk ORAYIER ARV 4
FRE LR ¥ RE R iﬁ%m»x" & %550
1ok i

B i g

R I RS Tt

£ 90,000 Svz - §
£
LT o iR i ARRET

AR e
R

B * g

4r 30,000 1 100,000 =>wfz_ = ¥ it gl AR Bip A 47 5% % 4o @] 3.5 91
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235 3R OROBRFETEAMETRES

3,500 tons

-7,000 tons

90,000 tons

30,000-100,000 tons

116,500-186,500 tons

*F 7 BT Clark Williams(2007)

BSf7 @ FmE
500

B

1B
fitk

e

3

X

300 FaEE1E

200 A
REGE

o 8t~ 0

100

M/#'

"

o]
2007

20.3? 2(;4? 2(]'5?
FAH &R D AP FRA Clark Williams(2007)

B 2R R 50 E Rk E AR R

T L
2017 2027

B 3.5 B

= ~ ECTRI Application to transport for road building
B E ﬁa?]f—ﬂ Y Jf}‘iﬂ‘ﬁ(European Conference of Transport Research Institutes, ECTRI)
P O RER

I g 2o 2&%?;‘5@@?‘]&%[@;? (A global tool for

environmental assessment of roads — Application to transport for road building)- < ¥ > #%
ERERCRE BRI S A

e

PoE1EART @ S g o

R AR G g B AL %
PRETE 2 PR TUERERER Y RRGESERRE oYY

ANZERBEP S 22 Fe it ad g o A7l SR REN I 2 %1 2

16 #5951

%% (5 30 # ptiRie o § R E AT o 4ol 3.6 “ o
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Gil extraction 1 . stee| slupply Mi iles
= clay o | Recyeled sieel iran ore
'E 1 ¥ Limsstans % 1 1 1
2 - - ” 1 + 1
| crude ouf | 1 1
£ I I 1
& | e
[raten ) |
Quarry I
'{'} =Matural 'P camant 1
4ilests B3 OregaTas g_.:g?
6:...—55 ggreg plan‘t 1
: |
H
H v
furmnmsnenmemesenssnansmngp. Mi%inG R
plant - Steel
plant
cemant Asphalt
concrete [ concrete
E ‘ Stesl
ﬁ Equipment '

Figure 1 : ERM general system
Legend :
] System boundary

————— Laval 1  direct link to roadworks

¥ Level 2 © secondary link io roadworks

- e [l 0

F L k& : ECTRI, http://www.ectri.org/
B 3.6 i BB RE =R FER T

4

BB RER RSB EAT 4 P SRR Rk kR fodk 3 R 4
# 2 §EAERE LT BHL PR

P2 A ERPEREZ 4% 0 SRR
Bk ® oI (8 16 #8230 E PR E 4 B T K 46%E 47% 375 B K A Fl

20em CRC + 5 cm TLAC
2,5em STAC
16 = Maintenance Surface dressing
e 2.5cm STAC
= 6.5 cm TLAC
Maintenance
[30 ]
[———=:4
v
Times (yr}

time (years)

AL %k : ECTRI, http://www.ectri.org/ °
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§ROT & 107 5% 2 T A2 E 12— & a0 RAE s R o
RE ¢ FERE e SRR KPR B ST T A

147 R ERRAIEA o ARG NI Y EFHNEF AP BAYFE

Frcle st 142% B
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Nl d EAE N

I~ ORI AR R R
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BmR TR EE R AR EEE AT R E e BT R RIRER
FHEFABELREL ARERT AT O RORRFEEER L EFY RO AHP
VU AR e MBTR Y SR SRR B % 2T
SR EL YNGR RRATEIRA IR > R R 4 Y A
HORE 0 JRF L aE )& R T
2. MERHAE
g AL I RE T AR R OB MR  FRFF Y F kA
L EMH PR TEARY s § CRTREN A LE G - mRR YL
Wi ¥R Fr S PERAFRLFEE BB BEEHI 370
Bz AR - PREE - AR U EHd L ERE o E PRI R 2 2 A
%fﬂ*ﬁ%ﬁzdﬁﬂa%’Arw%%xmé#ﬁﬂufa@w R T LS 0
Sl T E =0 5 T A A R e ] L S O o L S
3. fEd R E FRUR AR
I RE - F Yz £ 8 47 5 TP AR IR A RELT AR
OB R SR TV LA RFESRG D F A TEL TR ERLE -
ey ERAHEIRT A A AR %%ﬁ&ﬁ’ﬁ%%ﬁﬁgﬁhg@i@¢%$,ﬁ
L REBEAAAET R R

4. WREREF L

~
'F_k
wE
I
—
<

bo

d 3 H tg_;m% TG TG B R R D F VR BESRSY -
R AR i”ﬂ%?ﬁw’Wﬁ%%”'*“WL&W§%§%*’
FRBRLFAE FRT R ER L ORI EBRRGFC AT EZ LR

5. K%sﬁ”wi&ﬁ;,ﬁk}iﬁi
s

AT ARZE A PRG 1E2 - F PR REEE TR S A ORI
WMo F LR E 2 JHE & ;}v#ﬁﬁij}ﬁ_%;g;”i 2o F L o %5"?‘?’_7? ) 1

BB 15m T ROhg e el Kk SRH g A2 COy R o R Al @



v AR R AL s § OB R E G R R F R AL s § A
g RS 17.5~18%

4 1A B2 - §F PR R ER

MR 142 Mo F CRAMTR AR A IR T B 138

WBhd bR R T E A RRIE s AR E A e 2 R B ap e

>~ 3R

o oy

7 4 %8 SPSS i
AR R AR BEEL M BT A 50T S
. 5 4 1 CO2(kg-CO2/H )=1051.318+0.937(85i%)-13.8(4f %)

7% Eﬂ;ﬂ] AR S :}'g_%- § Lﬁ?\#k"‘xa A PKIIIV‘ Ardg S ens %

‘T_

A

ke

1. & 5

bl

o
s}

peil
N
\

2. SR CO2(kg-CO/E 2)=1257.3+1.475(8515)-17.18(4 )
3. AT R FZ S CO2kg-CO2/E )=1171.681+1.324(852)-15.987(H %)
454 2 ¥ ¥ F 1 CO2Akg-COVE 2)=1163.166+0.986(5 1)-14.818(4f %)

S8 BT R ¥ - HF 1 CO2ke-CO2/E )=1014.852+1 216(5/2)-12.919(4 &)
6.3 Bo B ¥ T 4 1 CO2kg-CO/H i2)=1168.321+2.214(K52)-14.902(4 %)
TR %% 2 A CO2kg-CO2E 2)=1141.793+1 219(5 /£)-15.113(4 1)
8.

DA BT A L P S GRS TP L B BT E
B Y AT S 2 S R e T

T 352 CO2 3%  CO2(kg-CO2/H i+)=1138.347+1.339(8 /% )-14. 96(7}% )

YRFT IR PR § AR

Vet T TR T IR R R LR s § R

I~ 0
Ay
EEATEER CFAREHA BT A RER  RRBOTS AR R

SAP2000 #1482 {7 -3l 2 WS iALik 3> £ M B RP W Lt v £
PAG e M2 A 78R - F PR L RS F PR REER AR
o bofh o it v SPSS MR R FY MA T 0 AT BT EARILE RFRT

= F R B ol R B RN AT

1.7}%4&_% 10m : = ¥ i* g =408.910-3.919x% 5 + 6.909x§5 &
2.7}%#3_%5 20m : = § i“ B =424.989-4.267x% % +6.748xi5 R
3.1%#1?5 30m : = F it g =455.844-5237x% % +6.519xi5 R
4.1%%3_?5 40m @ = F i =489.234-5.939x% F +6.304xE5 R
5.1%#1?5 50m : = F i“ B =524.366-6.373x% § +5.996x5 &
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6. 4F1L% 60m : = § g% =597.411-7.763xi% & +5.305x85 &
THER CETEERL CF PR E S RY giEd T RFNT a5

4
L Bp=433.894 + 1.416x41 % —5.583x% & + 6.297xE &

-\*‘W

Ay NI ARG P RIEH Y

bk R TS E O LN R L e FUEE S SRR
& %

-

i
P ARAFLZRG PRI - 25T F o BFTEERP ERP A SR
ER R B2 Twd pimsgp o 0 ¥

R ORI RPIRIIFEATR Y
WIEE PR L EFLRP P P2 HE BN L2328 pagp  FYal

3F

BT Nk IR BRE BN SRR E eI M et A 2 g B R
ZRA A FEROBRIARSES MR N FERE 724 Fap R FpiRETL X
57 %d MR R o

SO SRR PR AT -2 LR S

VTR RPN R ERE I HAR S § PR R ) P
FloR2 DY 2 2 F PP NHRBI IR P AR 0 n DRI RS R

A ETG KRR R R PRI B e RS F Rt 1 & TS
BHLERFE R RKY > LBEN D RT R R SRR R F
PR R AT 2 R G AR e AR

EEENFE L OREFPV AL EEE v M D R PR

anhn
g
)
=i
e

:

F R=1500m 28 AL B 7E 162 & 5 F o RARKE H7 2 P P FE 3
FTEERET .04 B o B AR (T ML TAR] ) @ AP E AR+ o R=1500 1t
R=2500 % 1 2.9%3 6.5%wt# g -

33 FPp 12 s ma kbl £ 2

331 R 21 A28 i A %k e L2
- ~ 3R I-70 2 g

2 i ¥ Glenwood Canyon i 70 B0 % 2 g (1-70) %17 4%;2 851 °% (Rocky
Mountain ) @ = 5 3 3554 ~ 25 1 FIEE T R AR 0B o j-# & Vail » Copper
Mountain » Beaver Creek %+ F e T2 » e PR FAF PR I P 7 H

A 2E R e R 4 i 2R o 44 1-70 Glenwood Canyon £ H_% B i# 2B
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SRl BERARTRE

CUSBINPE S Py BUCRE S g

HE gy Hi LA B | gicihik (kgCO2) | FH XA | 2 6P FF R & L(HH )
A A HE Deformed rebar,SD30 kg 0.39 [18] Cradle to Grave ¥ MO03210
G ARE Deformed rebar,SD30 kg 0.40 [18]) Cradle to Grave Er| MO03210
S4B AR Steel kg 0.65 [3] N/A &8 g+ M03210
S4B AR Steel General - UK (EU) Average Recycled Content kg 1.37 [15] Cradle to Gate | MO03210
4 4B 5F Steel -Pipe- UK (EU) Average Recycled Content kg 1.55 [15] Cradle to Gate #R M03210
4B R Steel -Plate- UK (EU) Average Recycled Content kg 1.42 [15] Cradle to Gate #R M03210
A A8 5E Steel -Stainless kg 6.15 [15]) Cradle to Gate R MO03210
A AR Steel -Wire - Virgin Kg 3.02 [15]) Cradle to Gate | MO03210
S4B AR Steel: Bar & rod (Predominantly recycled) kg 0.42 [25] Cradle to Gate R
AR Steel: Bar & rod (UK typical) kg 1.71 [25]) Cradle to Gate |
A 4B 5 Steel: Bar & rod (Virgin) kg 2.68 [25] Cradle to Gate |
A AR EE Steel: General (Predominantly recycled) kg 0.43 [25] Cradle to Gate EEH
S 4B R Steel: General (UK typical) kg 1.77 [25] Cradle to Gate ER
S4B Steel: General (Virgin) kg 2.75 [25] Cradle to Gate ER
4 4B BE Steel: Pipe (Virgin) kg 2.70 [25] Cradle to Gate EH
A 4B AR Steel: Section (Predominantly recycled) kg 0.44 [25] Cradle to Gate # R
A AR E Steel: Section (UK typical) kg 1.78 [25]) Cradle to Gate |
A 4B 5E Steel: Section (Virgin) kg 2.78 [25] Cradle to Gate ER
A 4B SE Steel: Sheet (Virgin) kg 2.51 [25] Cradle to Gate #R
AR Steel: Stainless (UK typical) kg 6.15 [25] Cradle to Gate ER
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
A 4B Steel: stainless, average(alcorn) kg 5.46 [2] Cradle to Grave “ & B MO03210
Sk 4B SE Steel: stainless, average(gabi) kg 4.62 [2] Cradle to Grave o & fF M03210
4 45 5F Steel: virgin, general (alcorn) kg 1.24 [2] Cradle to Grave b d MO03210
4 45 5F Steel: virgin, general (gabi) kg 1.31 [2] Cradle to Grave b d MO03210
A 4B 5E Steel: Wire (Virgin) kg 2.83 [25] Cradle to Gate &P
S AR AE Steel-Bar & rod - UK (EU) Average Recycled Content kg 1.40 [15] Cradle to Gate ER M03210
SHABRSE Steel-Coil (Sheet) - UK (EU) Average Recycled Content kg 1.30 [15] Cradle to Gate | MO03210
Sk 4B SE Steel-Coil (Sheet), Galvanised - UK (EU) Average Recycled Content kg 1.45 [15] Cradle to Gate ER MO03210
S 4B AR Steel-Engineering steel -Recycled kg 0.68 [15] Cradle to Gate #R M03210
A 48 5 Steel-Recycled kg 0.44 [15]) Cradle to Gate | MO03210
A 4B 5E Steel-Virgin kg 2.77 [15]) Cradle to Gate | MO03210
AR Totals for Steel in Timber LVL Storage Building kg 0.80 [6] Cradle to Grave o & B MO03210
WA P BB A )° kg 1.41 [1] N/A o P F R fOTE
e AT 3 &4 (T R) kg 0.98 [1] N/A o {7
0 48 57 7 HdnE (3 457 kg 145 [1] N/A = 3 A TR R
WA AR ENHG A )7 kg 091  [1] N/A o A F R R
S4B AR AR (RN R) kg 0.51 [1] N/A o {37
Sy AB AR A DS kg 0.86 [1] N/A g P F R fOTE
SwAB AT ARHEGR %) kg 225 [1] N/A ey {35
WA AR HEOC A kg 090 [1] N/A b o P F R O
G E T kg 099 [4] N/A P& MO05120
i 485 2 4k kg 0.94 [1] N/A o MO05120
LT T TE I kg 094 [1] N/A b o P TR o
S AT 34 (3 %) kg 232 [1] N/A g
4 4857 24k (T %) kg 0.57 [1] N/A ey A7
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
S4B AR MR (T R) kg 0.49 [1] N/A o o AT
S4BT b kg 2.13 [4] N/A P& MO05060
4 485 45 (3 %) kg 221 [1] N/A =y A7
i 4B 47 Fp (7 45”7 kg 084 [1] N/A o A TR R
£ (B R) kg 2.23 [1] N/A ey A7
S4B AR A (T ™) kg 0.46 [1] N/A ey A7
AR AH (B B) kg 223 [1] N/A ey {35
CF T kg 1.60|  [4] N/A P+ MO05500
4 485 (% %) kg 2.19 [1] N/A =y A7
i 480 & "2(% %) kg 2.13 [1] N/A ey &7
WA [8a(T ) kg 036 [1) N/A o {37
S4B AR & 55 kg 0.69 [4] N/A p A MO03210
WA (B0 A E)° kg 092 [1] N/A o P F R fOTE
S4B E & 55 (% %) kg 2.30 [1] N/A e
WABLE A (R N7 kg 057  [1] N/A o {57
E i F (R ) kg 0.50 [1] N/A ey A7
& 4B AT G g A kg 0.04 [1] N/A o {37
S4B AR & 48 kg 2.13 [16] N/A o MO03210
A BT S (T ™) kg 0.50 [1] N/A o8 {37
WAsLE  |asran (3 A aE)° kg 0.93 [1] N/A oA P F R o

i % R Air-cooled steel slag,ASS (§ 4 4% 74) kg 0.01 [19] N/A R M02742

45 HAL |Asphalt kg 0.06| [15] Cradle to Gate R M02742

4 4% |Asphalt laying and compacting(g 7 4 £ % ¥ ) kg 3.90 [19] N/A N/A M02742

4 % #F  |Asphalt,4%(bitumen) binder contaent (mass) kg 0.07 [15] Cradle to Gate R MO02742

4 % ## | Asphalt,5%(bitumen) binder contaent kg 0.07 [15] Cradle to Gate # R M02742
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
4 % 14 |Asphalt,6%(bitumen) binder contaent kg 0.08 [15] Cradle to Gate # R M02742
4 % #4  |Asphalt,7%(bitumen) binder contaent kg 0.08 [15] Cradle to Gate #R M02742
4 % H4  |Asphalt,8%(bitumen) binder contaent kg 0.09 [15] Cradle to Gate ER M02742
o H4  |Bitumen kg 0.43~0.55 [15] Cradle to Gate R M02742
o bitumen kg 0.28 [19] N/A N/A M02742
45 H4L  |Bitumen emulsion(F* i & ) kg 0.34 [19]) N/A N/A MO02742
4% H4L  |Bitumen, feedstock(alcorn) kg 0.17 [2] Cradle to Grave o & B M02742
4 % #4#  |Bitumen, feedstock(alcorn) kg 0.14 [2] Cradle to Grave o M02742
46 414 |Bitumen, feedstock(gabi) kg 0.31 [2] Cradle to Grave b d M02742
46 4 |Bitumen, feedstock(gabi) kg 0.18 [2] Cradle to Grave Ld M02742
4 % 4142 |Cold mixed asphalt(i4 #2398 F R 3 4 ) kg 0.01 [22] N/A T M02742
4 & #42  |Hot mixed asphalt(# 328 F iR 32 4 ) kg 0.03 [22] N/A el MO02742
4 & #4¢  |Hydraulic Road Binder, HRB(-k AT {4 2 g4k 5% 41 #1) kg 0.32 [19] N/A N/A M02742
i m R Lime (Ca0) (% %) kg 0.74 [19] N/A N/A M02742
i % R Lime( % *) kg 0.74 [19] N/A N/A M02742
4 ¢ H4L  |Polymer Modified Bitumen Emulsion(#< & 5 it /& 5 ) kg 0.45 [19] N/A N/A M02742
4 % 4+  |Polymer Modified Bitumen(z< % F) kg 0.46 [19]) N/A N/A MO02742
4 % 4L |total laying plus compacting m3 5.35 [23] N/A WE M02742
45 HA  |Waxes (Crude Derived) kg 0.37 [19] N/A N/A M02742
4% HF |Waxes (Synthetic) kg 570  [19] N/A N/A M02742
i % R WET Pulverised Fuel Ash,PFA(GE % £ %) kg 0.00 [19] N/A N/A M02742
i % R BFREd T 30.62 [1] N/A o AT
¥ WA S |ABS kg 218 [7] N/A B M06065
A5 |ABS #% kg 145 [1] N/A oA M06065
#% A5 |Acrylic(PMMA) ke 198 [7] N/A e MO06065
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
¥R A & EPDM(#-%%) kg 2.52 [7] N/A I M06090
¥4 & &  |Insulation, polystyrene(alcorn) kg 2.50 [7] N/A L M06065
¥ % & &%  |Insulation, polystyrene(gabi) kg 2.67 [7] N/A TH MO06065
. Linoleum kg 1.65 [7]) N/A L M06065
¥WA %  [Nylon kg 198  [7] N/A B M06065
A&  [PCatd 4F kg 1.50 [1] N/A o M06065
¥ A& |PE kg 2.82 [7] N/A E MO06065
%A%  [PES(PET) ke 159 [7) N/A i MO06065
9 A % |Plastic, HDPE(alcorn) kg 3.45 [2] Cradle to Grave R MO06065
¥ A &  |Plastic, HDPE(gabi) kg 0.94 [2] Cradle to Grave b d M06065
¥ % & &  |Plastic, LDPE(alcorn) kg 3.54 [2] Cradle to Grave o & R M06065
¥ % & &  |Plastic, LDPE(gabi) kg 1.25 [2] Cradle to Grave o & fF M06065
¥ ¥ A &  |Plastic, PVC, extruded(alcorn) kg 435 [2] Cradle to Grave o & M06065
¥ A &  |Plastic, PVC, extruded(gabi) kg 2.18 [2] Cradle to Grave o & MO06065
. PP kg 2.82 [7] N/A L M06065
. PS kg 2.20 [7]) N/A e S M06065
%A% |PUR kg 199  [7] N/A I MO6065
¥ A5  [PVC-flooring kg 1oo|  [7) N/A He M06065
¥R A & PVC st kg 0.56 [1] N/A o MO06065
TRA S PVC # % ¢ ~PVC kg 0.75 [1] N/A o M06065
FRAEE  |PVCE kg 42.67 [8] N/A - M06065
P A& |PVC § mf#a kg 15.10 [8] N/A o M06065
$RA LS |PVC HHRF -~ “a kg 142 [1] N/A oy MO06065
¥R A & SGP ’;." kg 113.61 [8] N/A o MO06065
¥ A& &  |Timber glulam(alcorn) kg 1.14 [2] Cradle to Grave o & fF M06090
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
¥ %4 &  |Timber glulam(gabi) kg 0.05 [2] Cradle to Grave d MO06090
PARE R RER kg 47.89 [8] N/A o M06065
THAESE | E kg 279 [4] N/A P& MO06065
. P RH kg 0.88 [1] N/A o M06065
LA R R kg 056 [1] N/A o MO06065
TRAES |RRTH kg 2.01 [5] N/A o8 MO06065
YA S FFe 'fﬁ (PS) kg 1.19 [1] N/A o MO06065
. Fpa Tﬁ kg 1.01 [1] N/A o M06065
LA S Fpa 5 kg 0.92 [1] N/A ey M06065

R4 45%% iR 524 2500psi m’ 82.49 [1] N/A o

R 45%% YhiR 522 3000psi m’ 95.05 [1] N/A o

R R 45%% %R 52 3500psi m’ 101.38 [1] N/A o

P, 45%% g iR 54 4000psi m’ 107.63 [1] N/A o

R 45%7% %R 522 5000psi m’ 126.67 [1] N/A .

R 45%7% iR 522 6000psi m’ 145.56 [1] N/A o

P Concrete (1:2:4) m3 78.00 [3] N/A 272 B+ M030504

RS Concrete 16/20 Mpa kg 0.10 [15]) Cradle to Gate | MO03050441L1

Pl Concrete 20/25 Mpa kg 0.11 [15]) Cradle to Gate H MO03050451L1

R4 Concrete 25/30 Mpa kg 0.11 [15] Cradle to Gate # R M03050461L1

RaEd Concrete 28/35 Mpa kg 0.12 [15] Cradle to Gate #R M03050481L1

R Concrete 32/40 Mpa kg 0.13 [15] Cradle to Gate ER M030504

A=, Concrete 40/50 Mpa kg 0.15 [15] Cradle to Gate ER MO030504

RS Concrete and Cement Products kg 0.17 [6]) Cradle to Grave T B M030504

R Concrete General kg 0.11 [15] Cradle to Gate # R M030504

R4 Concrete ready mix, 17.5 MPa(alcorn) kg 0.11 [2] Cradle to Grave X M03050431L1
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W LA Hir | tigk (kgCO2e) | TR Kk | 24P FEMW 2R & EL(H SR
Concrete ready mix, 17.5 MPa(gabi) kg 0.11 [2] Cradle to Grave o & fF M03050431L1
Concrete ready mix, 30MPa(alcorn) kg 0.16 [2] Cradle to Grave o & fF M03050471L3
Concrete ready mix, 30MPa(gabi) kg 0.13 [2] Cradle to Grave bd B M03050471L3
generic recycled concrete(£ # iR 52 1) kg 0.01 [24] N/A #E P MO030504
Ready-mixed concrete,21 Mpa kg 0.19 [18] Cradle to Grave 1453 M03050451L1
Ready-mixed concrete,24 Mpa kg 0.19 [18]) Cradle to Grave it & MO03050461L1
PR EL o (- 3kiR )1751(gf/cm2 m3 128.69 [1] N/A o MO03050431L1
FEHEIR L 0 (% - A7k R)210kgf/em? m3 148.95 [1] N/A i o MO03050441L1
PR o (- AkE )245kgf/cm2 m3 159.13 [1] N/A bl M03050451L1
PR o (% - AkE )280kgf/cm2 m3 169.23 [1] N/A b M03050461L1
FEHR L o (5 - 4]k ik )350kgf/em’ m3 199.82]  [1] N/A o MO03050481L1
PR EL o (- 3kiR )420kgf/cm2 m3 230.26 [1] N/A o MO030504
FEFR S 2500psi m’ 128.69 [1] N/A o

TR L 3000psi m’ 14895 [1] N/A o

FEHIR L 3500psi m’ 159.13)  [1] N/A o o

TR 523 4000psi m’ 169.23 [1] N/A o

FEHR 54 5000psi m’ 199.82 [1] N/A o

FEHR 54 6000psi m’ 230.26 [1] N/A o

Aggregate kg 0.01 [15] Cradle to Gate # R M02060
Aggregate, general(alcorn) kg 0.00 [2] Cradle to Grave BF R M02060
Aggregate, general(gabi) kg 0.00 [2] Cradle to Grave ad M02060
Aggregates m3 2.00 [3] N/A 28 M02060
Coarse aggregate kg 0.01 [18] Cradle to Grave 1453 M02060
crushed aggregates( * 1 % 1) kg 0.01 [19] N/A # R M02060
Fine aggregate kg 0.00 [18] Cradle to Grave wR M02060
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
¥+ generic crushed rock(#- %) kg 0.00 [21] N/A N/A M023191
¥+ generic land won gravel(# &) kg 0.00 [21] N/A N/A MO02060
+ 4 generic land won sand(F£#)) kg 0.00 [21]) N/A N/A M02060
¥+ generic marine gravel(;% 7%) kg 0.01 [20] N/A | MO02060
+ 4 generic marine sand(7% %)) kg 0.01 [20] N/A EF M02060
¥+ generic recycled aggregate(£ # ¥ 1) kg 0.01 [24] N/A # R M02060
¥+ Sand kg 0.00 [4] N/A R M02060
¥ 1 Sand(alcorn) kg 0.01 [2] Cradle to Grave o F B MO02060
¥+ Sand(gabi) kg 0.00 [2] Cradle to Grave b d M02060
* F)7é m3 3.11 [1] N/A o M02060
¥+ w7 kg 0.00 [4] N/A p A MO02060
¥+ FF kg 0.00 [4]) N/A p A MO023191

% M % R |Fibre cement board(alcorn) kg 0.63 [2] Cradle to Grave o & M09240

F P £ R |Fibre cement board(gabi) kg 1.21 [2] Cradle to Grave o & B M09240

E P& B |Gypsum plasterboard(alcorn) kg 0.42 [2] Cradle to Grave bd M09250

PN £ R |Gypsum plasterboard(gabi) kg 0.17 [2] Cradle to Grave b B M09250

P E R4 |Mortar(1:3 cement:sand mix) kg 0.21 [15]) Cradle to Gate B M09220

ZPEZ RAL |Mortar(1:4) kg 0.17 [15]) Cradle to Gate H M09220

PN EE RAL |Mortar(1:5) kg 0.15 [15]) Cradle to Gate EEH M09220

F R EB Rk |Mortar(1:6) kg 0.13 [15]) Cradle to Gate | M09220

FPNER R |PVC % % 58 m2 2.70 [1] N/A ey M09500

FPNESRAL | AEF6 L) m2 3.24 [1] N/A o M09640

FREGRE AR m2 343 [5) N/A oy M09640

FREL R | AEHFQem E) m2 4.32 [1] N/A o M09640

FROEZ R [ AR (1.5em5 & &) m2 0.34 [1] N/A g o M09640
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
ERERRRE KRR L m3 9.19 [1] N/A . M09220
EROEBRAE KRR 12 m3 6.01 [1] N/A o M09220
EMRB R PRRER L3 m3 4.20 [1] N/A s M09220
EMERRE |2 F kg 0.20 [1] N/A o M09210
FMEGRA |2 FHEHEF(ES EA 9mm) m2 14.50 [1]) N/A o M09262
FPRESRE |2 FHIEF(E % 9mm) m2 18.20 [1] N/A o M09262
TR LS RA |7 F 9%(15mm) m2 3.08 [1] N/A o M09250
FpEBRRA | F T A5 (9mm) m2 1.85 [1] N/A o M09250
FROEY RUR (PR kg 0.31 [1] N/A s M09500
FTNERROE (PR T m2 1.84 [5] N/A s M09500
FPNEGRA PR EF(ES 12mm) m2 15.36 [1] N/A o M09500
FREB RAL |# 4T (12mm) m2 228 [1] N/A o M09500
FNEB RAL |F F4E R (6mm) m2 1.14 [1] N/A o M09500
TN R RUE | F4T 4R (9mm) m2 1.71 [1] N/A o M09500
TN OER R [ S35 Smm) m2 2.63 [1]) N/A o M09500
FNERRAE (B EHF 20mm) m2 22.50 [1]) N/A o M09500
FNEB R (B TEHEF 24mm) m2 12.60 [1]) N/A o M09500
EPMESRAE (LB EEF Smm) m2 9.00 [1] N/A o M09500
FPNEGRA B - R4 (10em ) M 0.56 [1] N/A o M09500
ENEYRE (B m2 7.90 [1] N/A g M09310
FNEYRE (B m2 7.38 [5] N/A g M09310
FNOEY R AR TR m2 7.50 [5] N/A g M09500
EROED RAL EHE R TR TR m2 422 [1] N/A o M09561
FREGRA e P m2 0.16 [5] N/A oy M09750

Pits |ERAFEGGHELE B2 m2 3.38 [1] N/A o M12492
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
g & EE E 05kg m2 0.34 [5] N/A o M12492
P& Y kg 0.74 [5] N/A o M12493
PEdE |5 ELE) m2 0.99|  [1] N/A ey M12493
PEdr&E |TET kg 0.68 [5] N/A o M12493
™% Glass, float, tint(alcorn) kg 1.74 [2] Cradle to Grave o & R MO08810
™% Glass, float, tint(gabi) kg 1.29 [2] Cradle to Grave o & fF MO08810
™% Insulation, fiberglass(alcorn) kg 0.77 [2] Cradle to Grave o & fF MO08810
% Insulation, fiberglass(gabi) kg 2.26 [2] Cradle to Grave o & fF M08810
7T Low-E #.33 kg 1.15 [1] N/A ey MO08810
b1 @51 kst kg 0.91 [1] N/A o MO08810
b8 T g3y kg 0.68 [1] N/A o M08810
pr &L T 33 kg 2.44 [4]) N/A p A MO08810
% #IHf $ (16K [1]) =) m2 1.03 [1] N/A o MO08810
1851 LT A kg 2.54 [1] N/A o MO08810
BIY L &0 kg 1.00 [1] N/A ey MO08810
7T BEZ 2P kg 0.86 [1] N/A o MO08810
& 45 % (10mm #L55) m2 27.38 [1] N/A a3 MO08520
™% 48P % (12mm #33) m2 30.71 [1] N/A o M08520
™% 4R % (Smm 3L 3E) m2 19.06 [1] N/A o MO08520
% 45§ (6mm+6mm 3 IF) m2 32.33 [1] N/A i o MO08520
% S5 T (6mm B I) m2 20.73 [1] N/A ey MO08520
% 285 F (8mm+8mm B 3F) m2 34.72 [1] N/A o MO08520
% 42 F (8mm . IF) m2 24.05 [1] N/A a3 MO08520
77 A kg 0.71 [1] N/A oA MO08810
I Ho g1y kg 0.88 [1] N/A o MO08810
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
B Bricks Nos 0.00 [3] N/A &8 g+ M04211
Ba Bricks (per brick) kg 0.55 [15] Cradle to Gate #R M04211
1 Brickwork (225 mm) m2 4.10 [3] N/A 272 B+ MO04211
¥a Clay General kg 0.23 [15] Cradle to Gate ER M04420
¥ Clay Tile kg 0.45 [15] Cradle to Gate ER M04420
a1 General Bricks kg 0.24 [15]) Cradle to Gate e M04420
B Granite kg 0.64 [15] Cradle to Gate # R M04420
Ba Limestone kg 0.09 [15] Cradle to Gate #R M04420
¥ Marble kg 0.12 [15] Cradle to Gate #R M04420
a1 Marble tile kg 0.19 [15] Cradle to Gate ER M04420
Ha Sandstone kg 0.06 [15]) Cradle to Gate | M04420
a1 Shale kg 0.00 [15]) Cradle to Gate e M04420
B Slate kg 0.006 to 0.058 [15] Cradle to Gate # R M04420
Ha = H m2 5.65 [5] N/A e M04420
Fa 22 8(20%9.5%5cm) H. 0.41 [1] N/A ey M04211
¥+ BE(RT) m3 390 [1) N/A LS M04420

kR AR 1:145% % ‘- % #) 3 45 f] m’ 5.76 [1] N/A o
N I B % 3 28 i m’ 9.19]  [1] N/A Y
Kk % 1:245% % Y K 7% 75 945 Rl m’ 3.79 [1] N/A o
KR |12k R AR m’ 601 [1] N/A o
KR BE 1:345%% g K ik 7) Jf(?]‘; bl m? 2.66 [1] N/A b
KR A L3 KR ) H5 b m? 4.20 [1] N/A g o
KR BE Average Cement I Portland Cement,94% Clinker kg 0.95 [15]) Cradle to Gate R MO030521141A
KRR Blended Portland Cement kg 0.21 [18] Cradle to Grave wR MO030521141A
KR SE Cement General kg 0.73 [15]) Cradle to Gate W MO030521141A
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
KR SE cement (-fKiE) kg 0.93 [19]) N/A | MO030521141A
KR SE Cement, average(alcorn) kg 0.99 [2] Cradle to Grave o & B MO030521141A
KRR Cement, average(gabi) kg 0.71 [2] Cradle to Grave bd B MO030521141A
KR SE Cement,21-35 Fly Ash (CEM II/B-V) kg 0.75 to 0.62 [15] Cradle to Gate ER MO030521141A
KR EE Cement,21-35% GGBS(CEM 11/B-S) kg 0.76 to 0.64 [15]) Cradle to Gate | MO030521141A
KR BE Cement,36-65% GGBS(CEM III/A) kg 0.63 t0 0.38 [15] Cradle to Gate | MO030521141A
KR SE Cement,6-20% Fly Ash (CEM II/A-V) kg 0(?3(6(@@6;/(80/3 [15] Cradle to Gate ER MO030521141A
KRB Cement,66-80% GGBS(CEM 11/B) kg 0.38 t0 0.26 [15] Cradle to Gate ER MO030521141A
KR EE DRY Pulverised Fuel Ash,PFA(iz %% 4 %) kg 0.00 [19] N/A ER M03050
KR EE Fibres (4 ') kg 0.00 [19] N/A R MO03050
KR BE Firbre Cement Panels-(Colour) Coated kg 1.28 [15] Cradle to Gate | MO030521141A
KR AR Firbre Cement Panels-Uncated kg 1.09 [15] Cradle to Gate #R MO030521141A
KR g Fluxes ( B4 %% ] ) kg 0.37 [19] N/A ER M03050
KR SE generic ground granulated BFS(-k %% % #) kg 0.05 [19] N/A ER MO03050
KR g generic steel slag(4 & kg 0.01 [19] N/A EH MO03050
KR g generic zinc slag(4: 7 kg 0.01 [19] N/A EFR MO03050
KR SE Ground granulated blast furnace slag, (% %) kg 0.05 [19] N/A ER M03050
KR B Ground Granulated Blastfurnace Sag, GGBS(-kis% # #,8 % & ) kg 0.05 [19] N/A | MO03050
KR HE Portland cement,type 1 kg 0.93 [18] Cradle to Grave ¥ M030521141A
KR R Portland cement,type 2 kg 0.94 [18] Cradle to Grave ¥ MO030521141A
KR R Portland cement,type 3 kg 0.93 [18] Cradle to Grave =R MO030521141A
KRB Portland cement,type 5 kg 0.94 [18]) Cradle to Grave Er| MO030521141A
kiR AR CERRRT kg 0.41 [1] N/A ey {35
KRR SERCRE % L AKE o RE s R o F kiR kg 0.23 [3] #ra g+ MO030521141A
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
KR BE 2 kg 0.79 [4] N/A p o MO030521141A
KR BE R T ARG kg 0.51 [16] N/A o MO03051
KRB R ID A # kg 0.50 [16] N/A o M03051
ik #g |6 kiR ke 096| [1] N/A o M030521141A
KRR v kR T 979.33 [1] N/A oo {37
K iR A r kg 022]  [1] N/A e { 37
ik 7 ¥ 4 (9mm) m’ 2120 [1] N/A oy 3 { A7
KR EE % T #4(66.5%50x10cm) H 2.09 [1] N/A o {7
KR |R AT~ BpRAT kg 024 [1] N/A L g 5t
KRR F FL 4T 47 (12mm) m? 2.28 [1] N/A o
KR AR CR T B 30%) kg 031 [1] N/A o M03051
KEA BBk Ch T 30%) T 307.19]  [1) N/A e
KR BE Bk Ce B 45%) kg 0.26 [1] N/A o MO03051
KR AE Bk CR T 45%) T 256.00, [1) N/A o
S N RS m’ 125 [1] N/A o L AT
KRB B E R kg 0.07 [1] N/A bl M03050
kikgg |BEE T 68.05| [1] N/A o { 37

* Timber sections (75 mm [1] 100 mm) m3 281.00 [3] N/A &8 MO06060
* 41 Timber, air dried, roughsawn, untreated(alcorn) kg 1.67 [2] Cradle to Grave “ & B MO06060
* Timber, air dried, roughsawn, untreated(gabi) kg 1.80 [2] Cradle to Grave o & fF M06060
A4 Timber, Kiln dried, gas fired, dressed(alcorn) kg 1.35 [2] Cradle to Grave e F MO06060
) Timber, Kiln dried, gas fired, dressed(gabi) kg 1.33 [2] Cradle to Grave bd M06060
1 Totals for Timber and Timber Products in Timber LVL Storage Building| kg 1.14 [6] Cradle to Grave o & R MO06060
A Wood kg 145 [7) N/A W MO06060
* AR (HRE *) m3 904.60 [1] N/A g o M06060
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)

A Al kg 0.03|  [4] N/A p A MO06060
A & L |Aly, recicled, extrude(alcorn) kg 8.39 [2] Cradle to Grave o & fF M05140
i & B AL |Aly, recicled, extrude(gabi) kg 0.72 [2] Cradle to Grave R M05140
4 & B |Alu, recicled, extrude, anodised(alcorn) kg 20.55 [2] Cradle to Grave e a MO05140
A& B HAL |Aly, recicled, extrude, anodised(gabi) kg 0.89 [2] Cradle to Grave o & R M05140
4 £ B AL |Aly, virgin, extrude(alcorn) kg 8.35 [2] Cradle to Grave o & fF M05140
A & A |Alu, virgin, extrude(gabi) kg 13.18 [2] Cradle to Grave o & fF M05140
A & L | Alu, virgin, extrude, anodised(alcorn) kg 9.36 [2] Cradle to Grave o F B MO05140
4 £ B4 |Aluminium Cast Products kg 8.28 [15] Cradle to Gate #R M05140
4 & B4 |Aluminium Extruded kg 8.16 [15] Cradle to Gate ER M05140
i & B4+ | Aluminium extrusions T 3.05 [3]) N/A $r9 FF+ MO05140
i & B4# |Aluminium General kg 8.24 [15]) Cradle to Gate e MO05140
i & B4+ |Aluminium Rolled kg 8.26 [15]) Cradle to Gate R MO05140
4 & 4 | Aluminium, virgin(alcorn) kg 8.00 [2] Cradle to Grave o & fF M05140
4 & B+ AL |Aluminium, virgin(gabi) kg 12.74 [2] Cradle to Grave SN MO05140
4 & B+ |Bronze kg 3.73 [15] Cradle to Gate =R M05500
ig & B H# |Iron General kg 1.91 [15]) Cradle to Gate 3 MO05120
i & B4 |Lead General kg 1.57 [15]) Cradle to Gate H MO05500
& 44 |Lead (General: Virgin) kg 3.18 [15] Cradle to Gate # R MO05500
4 & 11 #L |Lead (General: Recycled) kg 0.54 [15] Cradle to Gate #R M05500
4 & Jh 4 |Lime General kg 0.76| [15] Cradle to Gate R MO05500
R Rl Lo kg 2.47 [1] N/A o MO05140
R C S R A -V - kg 8.23 [1] N/A a3 MO05140
R Ry kg 6.45 [2] Cradle to Grave e & M05140

S 4B 5E (- TR kg 2.05 [32] N/A ey
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AN B L4 Hir | pocthik (kgCO2) | FH kA | 2 4BPFEM 2R & (W S s)
S 4B 5F B4R A V(R 5N R) kg 0.43 [32] N/A ey
S4B E 7 & 4 A Oa (R NVR) kg 0.48 [32] N/A oy
£ H 2 4k (3 4% ) kg 0.17 [32] N/A oA
i 48 T4 4 A B AR B R (B4 kg 0.14 [32]) N/A 4
KR EE AROR B kg 0.86 [31] N/A a3

- 4 £ 4L |Copper: general kg 3.01 [25] Cradle to Site EH
- & B4 |Copper: recycled from low grade scrap kg 2.75 [25] Cradle to Grave # R
- 4 £ B H#L |Copper: recycled from high grade scrap kg 0.96 [25] Cradle to Site ER
- 4 & B H#L |Copper: virgin kg 3.83 [25] Cradle to Gate R
- & BH# |Copper (EU tube & sheet) kg 2,60 [15] R
- 4 &£ 4L |Copper (EU tube & sheet: Virgin) kg 3.65 [15] #H
- & B4 |Copper (EU tube & sheet: Recycled) kg 0.80 [15] ER
- & B4 |Copper (Recycled from high grade scrap) kg 1.10 [15] # R
- 4 & B H#L |Copper (Recycled from low grade scrap) kg 3.10 [15] R
- 4 & 4L |Zine General kg 2.88 [15] R
- & BH# |Zine (General: Virgin) kg 3.90 [15] #H
- 4 £ H# |Zinc (General: Recycled) kg 0.49 [15] #H
¥ A%  |Rubber General kg 2.66| [15] =R
I Primary Glass kg 0.86 [15] # R
I Secondary Glass kg 0.55 [15] R

b1 @51 Fiberglass (Glasswool) kg 1.54 [15] ER
7 Toughened kg 1.27 [15] ER
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12 FETHE-T A R FETHRA

woREE 1 PR 2 TR R i i ih e TR kR 2P FF B %] & 31 S0 A%)
Petrol kgCO2e/kg 2.870 [7] N/A I
Tz kgCO2e/ m3 0.197 [9] N/A e £ = M18000
TR kgCO2e/ m3 0.349 [9] N/A de £ 4
T kgCO2e/ m3 1.274 (9] N/A e £ 4
B kgCO2¢e/ m3 0.303 [9] N/A dv £ 4
AR i kgCO2e/ m3 0.500 [9] N/A e £ 4
T ES AR kgCO2e/ m3 1.450 [9] N/A e £ =
R E T v kgCO2e/ m3 1.410 [9] N/A be £ 4
e Bl A 5 kgCO2e/ m3 0.625 [9] N/A e £ =
AL F fuel gas H TRk ¢ %z (Ethane) kgCO2e/L 2.861 [10] N/A o
2o & fuel gas ¥ Lk % 22 % (Natural Gas) kgCO2e/m3 1.881 [10] N/A % o
ekl fuel oil ¥ %% & (Petroleum coke) kgCO2e/kg 3.356 [10] N/A o
ekl fuel oil ¥ Tk % %% (Naphtha) kgCO2e/L 2.402 [10] N/A o
% Coal ¥ X&' (Sub-bituminous coal) kgCO2e/kg 2.386 [10] N/A % o
Pld fuel oil Rk i (Gasoline) kgCO2e/L 2.271 [10] N/A o
zeAd fuel # Bk & % 55 % (Gasoline) kgCO2e/L 2.361 [10] N/A % o
% Coal EE&] &% (Peat) kgCO2e/kg 1.039 [10] N/A o
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BRI L | R 2 R4 IR A ¥ B FRkR | ARRNPR | WY | & EGHR%RE)
WAL fuel oil %k R (Crude Oil) keCO2¢e/kg 2772 [10] N/A o
% Coal ¥ At % (Feedstocks coal) kgCO2e/kg 2.707 [10] N/A % o
S fuel oil Bk | (Diesel) kgCO2e/L 2615 [10] N/A o
2 fuel # Bk %% (Diesel) kgCO2e/L 2.650 [10] N/A o
el fuel &R #u7 7% 7 (Aviation Gasoline, Jet Gasoline) kgCO2e/L 2.206 [10]) N/A .
Bl fuel # Bk 4 % (Jet Fuel, Jet Kerosene) kgCO2e/L 2.403 [10] N/A i o
AL F fuel gas H 2k % % # (Blast Furnace Gas) kgCO2e/m3 0.846 [10] N/A .
Pld fuel oil Rk 7% it x 22 § (Liquefied Natural Gas, LNG) kgCO2e/m3 2.429 [10] N/A o
el fuel # iR 7 it * 2% § (Liquefied Natural Gas, LNG) kgCO2e/m3 2.234 [10] N/A .
W fuel oil Bk |i% i % # (Liquefied Petroleum Gas, LPG) |  kgCO2e/L 1.755 [10] N/A o
el fuel # Bk 7 it £ F (Liquefied Petroleum Gas, LPG) kgCO2e/L 1.798 [10] N/A i o
% Coal B Tk & & (Coke Oven Coke) kgCO2e/kg 3.150 [10] N/A o
% Coal H Rk &% (Coking Coal) kgCO2e/kg 2.786 [10] N/A o
% Coal H 2k &T % (Anthracite) kgCO2e/kg 2.936 [10]) N/A o
% Coal H Rk % (Bituminous coal) kgCO2e/kg 2.548 [10] N/A o
el fuel oil k&) ‘24 (Kerosene) kgCO2e/L 2.568 [10] N/A o
ekl fuel &R i (Kerosene) kgCO2e/L 2.568 [10]) N/A .
% Coal kSl ‘%1% (Patent Fuel) kgCO2e/kg 1.559 [10] N/A iyt o
AL F fuel gas H 2k i (Refinery Gas) kgCO2e/m3 2.172 [10] N/A .
P F fuel gas ] Tk ‘&Y% % (Coke Oven Gas) kgCO2e/m3 0.782 [10] N/A o
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okl 1 FrLEEe 2 TR R i S TR kR 2P FF & 31 S0 A%)
P fuel oil B ik F AR (4L )(Residual fuel oil) kgCO2e/L 3.121 [10] N/A
AL fuel oil H 2k B (Lubricant) kgCO2e/L 2.956 [10] N/A

% Coal H Lk #%  (Lignite) kgCO2e/kg 1.208 [10] N/A
% Coal kSl wed % (Steam Coal) kgCO2e/kg 2.548 [10] N/A
Coal £/kWh 2.050 [11] N/A
Gas £/kWh 0.860 [11] N/A
Oil £/kWh 1.910 [11] N/A
;q:d i (Natural Gas and Natural Gas keCO2e/L 1510 [12] N/A
¥ ¢ (Heavy Fuel Oil) kgCO2e/L 3.124 [12] N/A
% i (Kerosene) kgCO2e/L 2.534 [12] N/A
#= ;4 (Light Fuel Oil) kgCO2e/L 2.725 [12] N/A
¥ 7 (Heavy Fuel Oil) kgCO2e/L 3.449 [13] N/A
% b (Diesel) keCO2e/L 3.057 [13]) N/A
# 4577 79 (Petrol,regular unleaded) kgCO2e/L 2.701 [13]) N/A
% (Coal,lignite) kgCO2e/L 1.545 [13] N/A
% (Coal,sub-bituminous) kgCO2e/L 2.079 [13] N/A
b X R F (gas oil) kgCO2e/L 3.029 [14]) N/A
% 9 (Petrol) kgCO2e/L 2.331 [14] N/A
& 4L (Fuel oil) kgCO2e/L 3.229 [14] N/A
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T L k)
oy e R TE
% i TR kR = —
H ;}:l e )i N/A ey
> TR LA — 2660 [14] e
bl kT vy € v
PeplaE s 1 Bt kee [14] NA
% ib (Diesel) 1497 —
7 kgCO2e/L S N/A = H
- 4
it 7 § (LPG) 3.165 ¢ —
i E * kgCO2e/L N/A v ?%
% 3 (Burning oil) 2.468 (171 —
R pAS /K 2.707 (17 oh: o
P H KgCO02e/Kg 7] N/A g
— n el 2.548 P
= AR R KgCO2e/Kg N/A i
m EES KgCO2e/Kg NA CRes
=% R £, ‘@t_{# /K 2.707 [17] - ?
% AT KgCO2e/Kg N/A o
- @ 2.548 [17] o
.)# EE® KgCO2e/Kg y N/A i
* 17
AR | e 238 [ L
u - KgCO2e/Kg N/A e
TR KT 1.208 (17 o
P BE KgCO2e/Kg N/A ¢ #
S |mn 0.957 [17]) —
" AT KgCO2e/Kg N/A -
AR |47 2 Lodo| (7] —~
" F KgCO2e/Kg NA gy
7 P 1.559 (171 s
m ERS KeCO20/Kg NA ¢ &
R Pre 3.150 (17]
w EE# 4 KgC02e/Kg ] N/A o &
- y 3.356 (17 —
p Tk £ ik KgCO2e/Kg NA o
P AR KgCO2e/L N/A i
’ ——— B 2.403 (17] -
A AL KeCO3e/L N/A o
R PRy 27721 [17] s
. AT KgCO4e/L ] N/A i
17
AR | R < 2.126 (
o) BEE KgC02e/Kg
Sem 22w
P AR
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e 1 FrLEEe 2 TR R i P Thik TR kR 2 e6EHER B5 & 31 S0 A%)
AL EE& X FRF 5 (NGLs) KgCO2e/M3 2.851 [17]) N/A ¥ o
) EE& A KgCO2e/L 2.568 [17]) N/A o
AL e T KgCO2e/Kg 2.804 [17]) N/A ¥ o
L EE& b KgCO2e/L 2615 [17]) N/A o o
) e B KgCO2e/L 2271 [17] N/A o o
L EE& FAR (SR KgCO2e/L 3.121 [17] N/A o o
AL F R i F i F (LPG) KgCO2e/L 1.754 [17]) N/A o
AL ] LR R KgCO2e/L 2.402 [17]) N/A ¥ o
) EE& R KgCO2e/L 3.389 [17]) N/A o
L EE& ) KgCO2e/L 2.956 [17] N/A o
L EES] B R KgCO2e/L 2.772 [17] N/A .
L w2k AR KgCO2e/L 2.863 [17] N/A o
R § EE& TRF KgCO2e/M3 1.881 [17]) N/A ¥ o
el ¥ EE& B F KgCO02e/M3 2.173 [17]) N/A o
el & k& L% F KgCO02e/M3 0.782 [17]) N/A oA
VAL F EE& BHF KgCO02e/M3 0.846 [17]) N/A ¥ o

L EE& - mERY KgCO2e/Kg 0.823 [17] N/A o
L BER | KgCO2e/L 2.206 [17] N/A o o
ey S # B iR R L KgCO2e/L 2.403 [17]) N/A o
L # B iR B KgCO2e/L 2.361 [17]) N/A ey o
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ekl s 1 R 2 TR LA i ik TR KR EX RN B % & (M P %)
L # &k 8 KgCO2e/L 2.650 [17] N/A oA
el o Bk ) KgCO2e/L 2.568 [17]) N/A .
L o &k e KgCO02e/L 2.956 [17] N/A o
L o # 6 k & F (LPG) KgCO2e/L 1.798 [17] N/A iyt o
L £ m i xR F (LNG) KgCO2e/M3 2.234 [17] N/A L
T4 kgCO2e/kWh 0.612 [26] o 99 & 24 &
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W13 FECTREA-BERERETEA
S #pw BE LHE AR &4 (kW) Fer iz | AL fhdc H B E ST F H TR KR
1 A (H2 s BAF L 60~69kW 60~69 B 0.188| L/KW - h 12.22|  Lihr [27]
2 s [Hd s A 80~89kW 80~89 B 0.188| L/KW -h 1598  Lihr [27]
3 A HE2 5 B S 120~120kW 120~129 B 0.188| L/KW -h 23.50|  Lihr [27]
4 a4 [F2 s BN 160~169kW 160~169 LR 0.188| L/KW -h 31.02|  Lir [27]
5 A [Hwd s B N 250~250kW 250~259 R 0.188) L/AW -h 4230  L/hr [27]
6 A 42245 BA st 340~349kW 340~349 B 0.188| L/KW -h 57.34|  Lihr [27]
7 jad s [J2 s A S E 7 5 250~250kW 250~259 B 0.188| L/KW - h 4230  L/hr [27]
8 A Hd s B N E - 340-349kW 340~349 Bk 0.188| L/KW -h 64.86|  L/hr [27]
9 SLEH |21 10~10.9m3 240~249 B 0.174) LAW -h 42.63|  Lihr [27]
10 FEH |F1E 4 > 16~16.9m3 330~339 R 0.188| L/KW -h 62.98|  Lihr [27]
11 R [ERB 0 B S 2.00~2.09m3 140~149 B 0.188) LKW -h 27.26|  Lihr [27]
12 ER BRSO BA S 1.50~1.59m3 90~99 B 0.188| L/KW - h 17.86|  Lihr [27]
13 R ER O 2EH > 1.50~1.59m3 70~79 B 0.188| L/KW - h 14.10  L/hr [27]
14 £ | R %% 1.20~1.29m3 50~59 B 0.188| L/KW -h 10.34|  Lihr [27])
15 T A [T RS T 36m 100~109 Bk 0.188] L/AKW -h 19.74]  Lihr [27]
16 War i a el o BE 15t 140~149 Bk 0.094| LKW -h 13.63  Lihr [27]
17 W d |l g o E 20t 200~209 Bl 0.094) LKW -h 1927|  Lir [27]
18 R d [ s E 35t 270~279 B 0.094| LKW -h 2538  Lihr [27]
19 Bt [BE#040~049m3 60~69 B 0.188| L/KW - h 12.22|  Lihr [27]
20 B (B 0.70~0.79m3 70~79 B 0.188| L/KW -h 14.10,  L/hr [27])
21 RELS |- BRELS > 68t 40~49 B 0.168| L/KW - h 7.56|  Lihr [27]
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B P #E W BELHE AR &4 (kW) feri | Rl r thik i LR i Hi T kR
22 ReEHs [ BREES 0 10~12t 60~69 EAC ) 0.168] L/KW -h 10.92|  Lihr [27])
23 REAE RERES 0 8.5~20t 60~69 RO ) 0.168] L/KW -h 10.92|  Lihr [27])
24 R |REBREE > 9~9.9t 90~99 % Bt 0.188) L/KW -h 17.86|  Lihr [27]
25 BREAS |REBREAS > 15~159t 130~139 A ) 0.188) L/KW -h 2538  Lihr [27]
26 BEs (FRHRELE > 10~10.9t 90~99 k) 0.188) L/KW -h 17.86|  L/hr [27])
27 HE w4 0.5t 5~5.9 k) 0.188] L/KW - h 1.03|  Lir [27]
28 ke kE o EE 8ty BE IS 140~149 R 0.094| LKW -h 13.63|  Lihr [27]
29 ok |4k D=150mm 50~59 z 55.00 A& /hr [27]
30 ok |4k > D=125mm 30~39 7 33.00 A/hr [27]
31 ok (d-k4s > D=100mm 8~8.9 z 8.50|  A/hr [27]
32 ok [#-k# > D=75mm 3~3.9 7 3500 B /hr [27]
33 2 fig o 10~19t 80~89 R ) 0.402| LKW - 34.17|  Lihr [27])
34 2 frg o 20~29t 110~119 EAC ) 0.402|  L/KW - 4770  Lihr [27]
35 o d B 40~49t 170~179 B Y 0.402| LKW - 70.35|  L/hr [27])
36 FH | e 4T 2.0~2.0t GRS 12.00{  L/hr [27]
37 FRE | e 4L 4.0~40t A ) 19.00  L/hr [27]
38 dets | F TR SRS 0 150~159%kw- 150~159 ) 0.168) L/KW -h 26.04|  Lihr [27])
39 dets |2 E 4R 15 > 200~209kw 200~209 R ) 0.168) L/KW -h 3440  L/hr [27]
40 R HF R A W=24m 20~29 A ) 0.161] L/KW -h 4.03|  Lir [27]
41 R WFRED A EE > W=3.75m 30~39 B Y 0.161] LKW -h 564  Lihr [27])
42 ISEEZE BN IE 3 - Sh RS 30~39 ) 0.161] L/KW -h 564  Lihr [27]
43 R KRR EALEE D 5 3.0~3.9m3 140~149 ) 0.134) L/KW -h 19.43|  Lihr [27]
44 R KRR AEEE D 0 5.0~5.9md 200~209 ) 0.134) LKW -h 2747  Lir [27])
45 R RS o > 0.3~0.39m3 7~7.9 k) 0.161] LKW -h 121  Lir [27])
46 R R fRd 1.0~1.09 z 1.00| B /hr [27]
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Sl BELHE AR &4 (kw) feri | PR ik i WL K Hi T kR
R R & B4R 30m3/h 210~219 ) 0.161] LKW -h 34.62|  Lir [27]
R R % F 0 100m [27])
TF BEW |37 F BEEE - 170~179CFM 30~39 EE 0.188| L/KW -h 6.58 L/hr [27]
ZFREE |%F REH > 390~399CFM 70~79 ) 0.174) L/KW - h 13.05  Lihr [27]
F R %A RE > 600~609CFM 110~119 B sk 0.174| LKW -h 20.01|  L/r [27])
52 FH TR 350 L/ [28]
53| BE s | R 200  Lir [28]
54 gFRE |HFAP 28.00]  Lihr [28]
55 BB 1 Wi i R B 1 1547  Lir [28]
56 2l el 4 125.00 L/hr [28]
57 4t ¥ |42 % D4E, Caterpillar 95 ) 0.140 13.300|  L/hr [43]
58 fe2 4 |42 %, D5B, Caterpillar 120 B Y 0.140 16.800|  L/hr [43]
59 fe4 4 |42 48, D6D, Caterpillar 165 R ) 0.140 23.100]  L/hr [43]
60 f44 4 |42 48, DTG, Caterpillar 215 B Y 0.140 30.100  L/hr [43])
61 fed 4 |42 % DSL, Caterpillar 285 B Y 0.140 40.100|  L/hr [43]
62 fed s 422 % DSL % %4 Caterpillar 285 B kY 0.140 39.900|  L/hr [43]
63 fed ¥ |42 # DIL, Caterpilla 370 ) 0.140 51.800|  L/hr [43]
64 fed g 422 4% DOL # #1% # Caterpillar 370 R ) 0.140 51.800|  L/hr [43]
65 i To # 5 4448, 1.1m3 Cat953 110 E- ) 0.140 15.400 L/hr [43]
66 ERH B £, 1.9m3 Cat953 150 % s 0.140 21.000|  L/hr [43])
67 ERH | £, 1.5m3Cat926 110 A ) 0.140 15400,  L/hr [43]
68 ERH MR £, 1.9m3Cat936 135 B kY 0.140 18.900|  L/hr [43]
69 ER4 [ £, 2.3m3Cat950B 160 B sk 0.140 22400,  L/hr [43]
70 BAH |22 4,055m3 89 B Y 0.140 12.460|  L/hr [43]
71 A (22 4,07m3 128 ) 0.140 17.920|  L/hr [43]




AP R B L2 AR &4 (kw) et | Rl * thikc i WL K Hi A iR
72 445 |4 4% 2.3m3 195 B Y 0.140 27.300]  L/hr [43]
73 A B8 H,055m3 195 I ) 0.140 27.300|  L/hr [43])
74 T s | R4, 12G, Caterpillar 135 A ) 0.130 17.600|  L/hr [43]
75 Wt B |MEarE 2 5m3(12T) 145 ) 0.110 15950  L/hr [43]
76 Mar+ B ¥+ B, 8m3(21T) 235 ) 0.110 25.850|  L/hr [43]
77 RE | BBHRES, 6-8MT 58 ) 0.126 7300  L/hr [43]
78 RES | Z BB H/RES, 8-10MT 58 ) 0.126 7.300  L/hr [43]
79 BEW |z HEKRRE, 10-12MT 92 %t 0.125 11.500|  L/hr [43]
80 BB = R B8, 10-15 MT 92 - ) 0.125 11.500 L/hr [43]
81 TR e s BoAN R B, 8.5-20 MT 100 B kY 0.125 12,500  L/hr [43]
82 TR e s B AN R R E S, 16-36 MT 133 ) 0.125 16.600|  L/hr [43]
83 B e 4 B AN EREYS, 9.5MT 105 R ) 0.140 14.700|  L/hr [43])
84 B e 4 BASY AR BHEREY, 15MT 232 EAC ) 0.140 32.500|  L/hr [43])
85 TR B s pAS RF SRR, 1L.8MT 13 R R S 0.138 1.800|  L/hr [43]
86 RE |F N RBEBRE, 6MT 43 % Bt 0.140 6.000  L/hr [43]
87 B |3 R AR, 1S MT 130 B kY 0.140 18.200  L/hr [43]
88 BEHS (3 R R BEHRES,50 MT 130 [43]
89 Z grig BoAN Bb X g, 10.2 MT 105 R ) 0.140 14.700|  L/hr [43]
90 Z grig BoAN BB X g, 142 MT 105 B itk 0.140 14.700|  L/hr [43]
91 Zyrg ({3 4, DSL, 45 X %R 335 R ) 0.140 46.900|  L/hr [43]
92 R[S 574, 05MT 5 ) 0.140 0.700|  L/hr [43]
93 FHE TR 59 ) 0.141 8300  L/hr [43]
94 BT e - g F #ciF 48, 1500Cal 170 ) 0.140 23.800|  L/hr [43]
95 R R AR, W=375M 53 B Y 0.211 11.200  L/hr [43]
96 R R 4 S R, 60MT/pE 300 % 300.000| B /hr [43]
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97 Pt JF R FE 5, 9OOMT/pr 450 £ 450.000 B /hr [43]
98 R MR L R, 20~30M3/pF 60 7 60.000| A /hr [43]
99 e RS 4L R, 60M3/ P 100 7 100.000| A /hr [43]
100 iR MR A D M3 270 E- SN 0.120 32.400|  L/hr [43]
101 iR R R ROF B, 20~30M3/pF 270 B sk 0.120 32.400|  L/hr [43]
102 R RS BB 1 z 100.000| A /hr [43]
103 ey | F AR AR 60 EHCE 0.125 7.500|  L/hr [43]
104 FLMS do k48, 4"(1000 == /%) 7.5 T 5.600 B /hr [43])
105 EokB ok F, 8M3 195 E- SN 0.110 21.500|  L/hr [43]
106 & WS p 2, 13.6MT 120 E- SN 0.250 30.000  L/hr [43]
107 f 2 Wk 2, 272MT 158 % s 0.250 39.500|  L/hr [43]
108 B d B # 45.4MT 238 EHCE 0.250 59.500|  L/hr [43]
109 | %4 BEH |ZF R, 176CFM 238 ) 0.027 6.500  L/hr [43]
110 | Z 5 BHH |5 F R, 392CFM 100 RO 0.130 13.000  L/hr [43]
111 ZF REW |2 F BREFE, 600CFM 158 EICEER 0.132 20.800|  L/hr [43]
112 =3t MR B HOE 4 R 48,SF-500 375 E- SN 0.140 52.500|  L/hr [43]
113 R R4 4w %, PST-28-300 250 EJOA 0.140 35.000  L/hr [43]
114 Fot |F%e 52 EHCE 0.140 7.280|  Lihr [43]
115 |22 %54 [F 22 4004 TC-250 56 R 0.130 7.280|  L/hr [43]
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wgwy | L | ERw e pank | pangie | 10| gy wir
FoopliE @?J N o Energy use, distribution truck, driving in non _city area 11.93 MJ/vkm [24] R
(14 metric ton load), max load-empty return trip

poan [ an | pe [ e s Gl e | | e

FoofliE ﬁs?] AL R Train - electrical, energy use 0.09 MIJ/ton,km [24] ER

FoofliE ﬁs?] AL R Train - diesel, energy use 0.26 MIJ/ton,km [24] ER

FAEE | kR 4y g Coast ship, energy use 0.13| MJ/metric ton,km | [24] R

¥ %}"i@ﬁs?] DR Road 0.00013|  tCO,/ton,km [25] ER

o 7}"@@?] B Rail 0.00002  tCO,/ton,km [25] |

o 7}"@@?] KB Water 0.00001| tCO,/ton,km [25] |

LRAER | SR PRI Small petrol car, up to 1.4 litre engine 0.20499|  kgCO,/pkm [29] #H® |UKEA & 179.8gCOy/pkm
CRAER | SR PR Al Medium petrol car, from 1.4 - 2.0 litres 0.25436|  kgCO,/pkm [29] #H® |UKEA & 212.8gCOy/pkm
LRAER | SR A B Large petrol cars, above 2.0 litres 0.35396|  kgCO,/pkm [29] #H® |UKEA & 295.5gCOy/pkm
FREE | SR RS Average petrol car 0.24947|  kgCO,/pkm [29] #FR

CRER | R K MPV 2384  gCO,/pkm [25] | #®

CRER | 2R R Suv 291.0|  gCOy/pkm [25] | #®

FREE | SR sh B Small diesel car, up to 1.7 litre or under 0.17474|  kgCO,/pkm [29] #K |UKEA & 151gCOy/pkm
AR i'é’ﬁ%] 2 s B Medium diesel car, from 1.7 to 2.0 litre 0.21740|  kgCO,/pkm [29] #H |UKEA & 187.6gCOy/pkm
AR @@?} 3 s B Large diesel car, over 2.0 litre 0.29426|  kgCO,/pkm [29] # R |UKEA & 255.8gCO,/pkm
A R 3’!5!??3?] DR gk B Average diesel car 0.23406|  kgCO,/pkm [29] k|

CRER | 2 % 8 MPV 2102  gCOy/pkm [25] | #m®m
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FREE | SR Wb B N Y 2745  gCO,/pkm [25] R

AR @@?} 3 TR R Medium petrol hybrid car 0.14147|  kgCO,/pkm [29] # R |UKEA & 126.2gCO,/pkm
AR @@?} Y TR R Large petrol hybrid car 0.25714|  kgCO,/pkm [29] #F |UKEA & 224gCO,/pkm

A RE !?is?] DR TN RE Average petrol hybrid car 0.19520|  kgCO,/pkm [29] R

FREE | AR TR R Medium LPG car 0.21918|  kgCO,/pkm [29] #F |UKEA & 186.2gCOy/pkm
FREE | AR TR R Large LPG car 0.30477|  kgCO,/pkm [29] #F |UKEA & 258.6gCOy/pkm
A RiE !?is?] P 3 TN RS Average LPG car 0.24261|  kgCO,/pkm [29] |

AR Lﬁﬁé’\] SR FrRNRE Medium CNG car 0.19922 kgCO,/pkm [29] # R |UKEA & 186.2gCO,/pkm
FREE | AR TR R Large CNG car 0.27673|  kgCO,/pkm [29] #F |UKEA & 258.6gCOy/pkm
ARE ﬁis?] P 3 Fhwimd Average CNG car 0.22043|  kgCO,/pkm [29] |

CREE | S| A2 4E |Average small car 0.20069|  kgCO,/pkm [29] R

CRER | S| WH A2 dE |Average medium car 0.24210|  kgCO,/pkm [29] R

CREE | SR | BB A2 IR |Average large car 0.32384|  kgCO,/pkm [29] R

CRER | SR | BB A2 IR |Average car 0.24579|  kgCOy/pkm [29] R

AR @ﬁi%] B T k¥ B Petrol van (Class I), up to 1.305 tonne 0.23259|  kgCO,/pkm [29] ER

AR @ﬁs?] SR ORI S| Petrol van (Class II), 1.305 to 1.74 tonne 0.25289|  kgCO,/pkm [29] ER

4R @ﬁs?] DR R IY S| Petrol van (Class III), 1.74 to 3.5 tonne 0.30731|  kgCO,/pkm [29] |

CRAER | SR b ez @ Petrol van up to 3.5 tonne 0.28869|  kgCO,/pkm [29] #H® |UKEA & 224.4gCOy/pkm
4R @ﬁs?] SR sed iRk B Diesel van (Class I), up to 1.305 tonne 0.18850|  kgCO,/pkm [29] ER

4R @ﬁs?] DR $ed iRk B Diesel van (Class II), 1.305 to 1.74 tonne 0.26982|  kgCO,/pkm [29] ER

4 R @ﬁs?] DR ged iRk B Diesel van (Class III), 1.74 to 3.5 tonne 0.32303|  kgCO,/pkm [29] ER

FREE | SR s ke B Diesel van up to 3.5 tonne 0.30103|  kgCO,/pkm [29] #K |UKEA k& 271.6gCO,/pkm
AR @@?} 3 TR R LPG van up to 3.5 tonne 0.29908|  kgCO,/pkm [29] # R |UKEA & 271.8gCO,/pkm
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o | o iy pRAk | pRegEe | FL | Ay e
3 % i
FREE | SR CNG van up to 3.5 tonne 0.27686|  kgCO,/pkm [29] #H |UKEA & 271.8gCO,/pkm
AR @@?} o = Average van up to 3.5 tonne 0.30026|  kgCO,/pkm [29] #H® |UKEA & 266.6gCOy/pkm
FREE | SR Small petrol motorbike (mopeds/scooters up to 125¢cc) 0.10307|  kgCO,/pkm [29] R
FREE | AR Medium petrol motorbike (125-500cc) 0.12509|  kgCO,/pkm [29] =R
A RE !?is?] SR Large petrol motorbike (over 500cc) 0.16460|  kgCO,/pkm [29] ER
A RE !?is?] SR Average petrol motorbike (unknown engine size) 0.14002|  kgCO,/pkm [29] R
A R Jgﬁé"‘] SR Taxi (Regular taxi) 0.23966 kgCO,/vkm [29] |
FREE | AR Taxi (Regular taxi) 0.18274|  kgCOy/pkm [29] ER
AR 3’!5!??3?] SR Local bus (not London) 0.18891|  kgCO,/pkm [29] EE O R
AR @ﬁ%l o Local London bus 0.10609|  kgCO,/pkm [29] | ‘FK EFH oD
ARE ﬁs?] SR Average local bus 0.16084|  kgCO,/pkm [29] #R |UKEA & 103.5gCO,/pkm
AR @ﬁ%} o Coach 0.03641 kgCOy/pkm [29] EFR O O|EALE
A R @ﬁi%] A F National rail 0.06510|  kgCO,/pkm [29] ER |FP44E s UKEA k& 57.7gCO,/pkm
ARE ﬁis?] AL International rail (Eurostar) 0.01714|  kgCO,/pkm [29] ER R4
CREE | R Light rail and tram 0.08761|  kgCO,/pkm [29] ER O |[ERo 8
A R ﬁs?l B London Underground 0.08457|  kgCO,/pkm [29] | #8 ¢ %+ 45 UKEA J 78CO,/pkm
4R @ﬁs?] g3 Foot passengers 0.02254|  kgCO,/pkm [29] ER AL E
LRAEE | kB Car passengers 0.15576|  kgCO,/pkm [29] FR |[BREkd
A RE ﬁs?l g3 Average (all passengers) 0.13572|  kgCO,/pkm [29] |
ARAEE | e Average Domestic 0.20515|  kgCO,/pkm [29] #H |Ep & UKEA & 171.02gCOy/pkm
ARAEE | Average Short-haul international 0.11600|  kgCO,/pkm [29] FH (R sEss ;s UKEA & 98.26gCO,/pkm
FREE | Rz Average Long-haul international 0.13535|  kgCO,/pkm [29] TR |BE%SALE4E UCEA & 112.2gC0Oy/pkm
1 #ﬁiﬁﬁi%] NS Petrol (Class I) up to 1.305t 0.23259|  kgCO,/vkm [29] EE P EF A 3675% Uk TioE B E 0.17t0n|

<78



s | o | @R TR pank | pangie | 10| @Y *i

Pl 3E E@;J AN ES AR 2 Petrol (Class IT) 1.305t to 1.74t 0.25289|  kgCO,/vkm [29] 33*—{‘{?] ﬁ;ﬁ : P: 36.75:/02Uk i ;:34 _z i\j ijzzl
##A@ﬁ% NS AR 2 Petrol (Class I1I) 1.74t to 3.5t 0.30731|  kgCO,/vkm [29] %W] VAt 41.25%; Uk T iaE : EA > I
E ;J[ﬁéﬁi%l 2, AR R Petrol (average) up to 3.5t 0.28869|  kgCO,/vkm [29] &:‘[&] a*r\ ﬁ:{i A : 40. 28:/0j Uk i j:uj : i: z ;) 17Zz|
Pt 3'!5!‘??3?] DR B hB Diesel (Class I) up to 1.305t 0.18850|  kgCO,/vkm [29] -U‘:t ] i\ £F A LL 36.750/0.Uk - ;: ; i ; 0.26t0n|
Pt @ﬁé"\] AR B hB Diesel (Class II) 1.305t to 1.74t 0.26982 kgCO,/vkm [29] JiE&] i A z PL 36. 750/in11: — i — 52t0nl
Pt @ﬁé"\] AR B hB Diesel (Class III) 1.74t to 3.5t 0.32303 kgCO,/vkm [29] if&] TP A PL 41.250/0. 0] - ;;A ;’ i ;f_ 0.43t0nl
PR | SR ik f @ Diesel (average) up to 3.5t 0.30103|  kgCO,/vkm [29] 4% ® PL 40. 280/0. Uk - i - 43t0n|
Pt @ﬁé"\] =S Tk Ed  |LPGupto3.5t 0.29908 kgCO,/vkm [29] k| >t 40.28 /ink - Ji : i -

Food @ﬁ;"] =S FriakEd  |CNGupto3.5t 0.27686 kgCO,/vkm [29] | A 40.28%jUk —1 iﬂi ; i —; 0.43t0n|
PofLiE 5] SR bra Average (all vehicles) up to 3.5t 0.30026 kgCO,/vkm [29] iﬁ] 40.28?)j511: j i:‘; ; i\ ; Zélljzzl
FAFCRT ) 5] D, AW p e Petrol (Class I) up to 1.305t 1.40641| kgCO,/ton,km [29] iE&I 36.75j7j — i;i ; z{‘ ; 0.26t0n|
oA E 5] D, AW p e Petrol (Class IT) 1.305t to 1.74t 0.98305| kgCO,/ton,km [29] iE&I 36.75j)j3k - i;i ; z{‘ ; 0.52t0n|
oA iE 5] D, AW p e Petrol (Class III) 1.74t to 3.5t 0.59598| kgCO,/ton,km [29] iE&I 41.25?7j — i;i ; 1\ ; 0.43t0n|
FAFCRT ) 5] D, AW p e Petrol (average) up to 3.5t 0.67683| kgCO,/ton,km [29] iE&I 40.28j)jU - ;/4 ; 1\; 0.17t0n|
FopliE 5] B Wb B Diesel (Class I) up to 1.305t 1.13984| kgCO,/ton,km [29] iE&I 36.750A)iUll: - ;; ; z{‘ ; 0.26t0n|
o ﬁ:iﬁﬁs?l S Lo B Diesel (Class IT) 1.305t to 1.74t 1.04888| kgCO,/ton,km [29] i[&] 36.750A;iUk - ; i\ ; O.Sztonl
P+ ﬁiﬁﬁs?] o Lo B Diesel (Class III) 1.74t to 3.5t 0.62648| kgCO,/ton,km [29] i[&] 41.250A1iU - ; i ; i\' ; 0.43t nI
o ﬁiiﬁﬁs?l P Lo B Diesel (average) up to 3.5t 0.70577| kgCO,/ton,km [29] aP‘%' E3) 40.280A;iUk . 5’4; ; i\ ; 0.43t0 I
#"ﬁ"@ﬁ?} SR FhiAEEE  |LPGupto 3.5t 0.74273| kgCO,/ton,km [29] EH 40.28A1iUk ié'j ; i\ £ 0.43ton]
¥ ﬁi@ﬁ?} o FAR R % # |CNGupto 3.5t 0.67471| kgCO,/ton,km [29] E[&] 40.28:A1i3t i jj:‘; ; i\ j Z:zzz!
¥ %}iﬁﬁis?] DR bra Average (all vehicles) up to 3.5t 0.70397| kgCO,/ton,km [29] 4:[321 40.28%; FAlA

- #Jéﬁ%l SR | FHEss f‘ £ § & |Rgids>3.5-7.5t; i\? P A 0% 0.63621 kgCO,/vkm [29] i[&]

PANER | 2R | AR EL 2 Reids>3.57.5t 1 fLEF A 50% 0.69089|  kgCO,/vkm [29] R
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AL E ﬁiﬁ SR | AP E 2 |Reids>3.5-7.5t5 L€ F A 100% 0.74557|  kgCO,/vkm [29] by
FAER | 2R | AP E 2 |Average Rgids >3.5-7.5t 1 UK L35 £ 7 4 v 41% 0.68105|  kgCO,/vkm [29] R
PoREE | Sk | AESPLERE |Rgids>T.5-17t5 fLE£F A 0% 0.80979|  kgCO,/vkm [29] |
FAHER | SR | AP LR Rgids>75-17t5 FEF A 50% 0.92408|  kgCO,/vkm [29] R
FRER | 2B | ATPE 2 [Reids 7517t L EF A4 100% 1.03836|  kgCO,/vkm [29] ¥R
Food 335!??3?] S| AP E 2 |Average Rgids >7.5-17t ; UK T3 £ 7 44 41% 0.90350|  kgCO,/vkm [29] ER
PALER | 2B | AP L2 [Rgids>17t L EF A 0% 0.96406|  kgCO,/vkm [29] ¥R
PALER | 2B | AP LS Reids>17t5 fLEF A 50% 1.17288|  kgCO,/vkm [29] ¥R
FAERE | 2R | AP Rgds>17t FEF A 100% 1.38169|  kgCO,/vkm [29] ¥R
FAEE | SR | AL E f# |Average Rgids>17t ; UK T35 £ F & v+ 53% 1.18533|  kgCO,/vkm [29] EFH
FHER | Sk | AL P Average All rigids 0.99887|  kgCO,/vkm [29] R
L iE 5] SR | @RS L2 |Articulated >3.5-33t FEF At 0% 0.83655|  kgCO,/vkm [29] ey
FAER | 2R | @RENMPEF S |Articulated >3.5-33t 5 L EF A1t 50% 1.04279|  kgCO,/vkm [29] R
FAER | S | @ENMPEF S |Articulated >3.5-33t 5 FFEF At 100% 1.24902|  kgCO,/vkm [29] R
FREE | 2 | @RS LS |Aticulated >3.5-33t 5 UK Z 35§ £ 7 4+ 45% 1.02217|  kgCO,/vkm [29] R
PHER | Sk | @85S L2 Articulated >33t £ F A 0% 0.84528|  kgCO,/vkm [29] R
FREE | SF | @RS Artticulated >33t L EF At 50% 1.12256|  kgCO,/vkm [29] R
FRER | 2F | @RS Artticulated >33t L £ F A vt 100% 1.39983|  kgCO,/vkm [29] R
FAER | 2F | @RS E 2 |Aticulated >33t 5 UK T35 £ 7 41t 61% 1.18355|  kgCO,/vkm [29] R
Lﬁ'v}\iﬁﬁﬁl SE | @RS PE P2 |Average All artics ; UK F 3oL £ 7 4+ 60% 1.16819]  kgCO,/vkm [29] |
PR | 2B fEpe Average (all HGVs) ; £ 7 4 1+ 58% 1.07897|  kgCO,/vkm [29] EH
FARER | 2B | AGNPE 2 Reids >3.5-7.5t fPEF A 41% 0.79456| kgCO,/ton,km [29] Ee|
FREE | SR | HGEL) # |Rgids>7.5-17t; F+ £ 7 A 41% 0.49692| kgCO,/ton,km [29] R
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PALER | SR | AP E RS Rgids>17t0 L EF A 53% 0.24130| kgCO,/ton,km [29] ¥H

PRER | 2B | ARSPEF S |Average Allrigids ; £ £F 4 52% 030260 keCOytonkm | [29] | #®

E #Jsﬁﬁ%l AT BB f‘ £ § & |Articulated >3.5-33t ; f- P A 45% 0.18400[ kgCO,/ton,km [29] |

Food ﬁﬁ%’\] PR EET K- i\? £ § & |Articulated >33t ; i\ TP A 61% 0.10462| kgCO,/ton,km [29] |

4 335!??3?] SE | BESPE RS |Average All artics ; UK F3 £ 7 414 60% 0.10692| kgCO,/ton,km [29] |

FREE | SR fEfe Average (all HGVs) 5 L £ 7 4 1+ 58% 0.15054| kgCO,/ton,km [29] =

FoopLiE !?is?] AL R Diesel / Electric 0.03692| kgCO,/ton,km [29] |

E s 3'!5!??3?] g # 1 Domestic 2.34593| kgCO,/ton,km [29] ER O|Fp R

FopliE !?is?] S # 1 Short-haul international 1.76243| kgCO,/ton,km [29] R % REE

PoAdE 5] e H# Long-haul international 0.73329| kgCO,/ton,km [29] ER |R%EMRE R

PoALE 5] KBS 4y g Average Crude tanker (oil) ; 35§ £ | 41+ 48% 0.00531| kgCO,/ton,km [29] R

FoofliE 5] KB 4 g Average Products tanker ; T35 £ F 4 vt 54.20% 0.01050| kgCO,/ton,km [29] ey

AL iE 5] 493 4 g Average Chemical tanker ; F 35 £ F 41t 64% 0.01200| kgCO,/ton,km [29] ey

L iE 5] 493 4 g Average LNG tanker ; T 32§ £ 7 4 v 48% 0.01342| kgCO,/ton,km [29] ey

AL iE 5] 493 4 g Average Bulk carrier ; T 32§V £ 7 4 v+ 51.43% 0.00412| kgCO,/ton,km [29] |

¥ %}iiﬁﬁis?] KB Ay g Average General cargo ; L35 £ F 4 +* 60% 0.01538| kgCO,/ton,km [29] |

¥ 7}"1@%?] kB 4y g Average Refrigerated cargo ; T 32§ £ 7 4 v+ 50% 0.01520| kgCO,/ton,km [29] |

¥ 7}"1@%?] KB Ay g Average Container ; X35 €7 4 +* 70% 0.01877| kgCO,/ton,km [29] ey

e 7}\'1@%?] 493 4 4g Average Vehicle transport ; F 35§ £ 7 4+ 70% 0.04484| kgCO,/ton,km [29] gy

¥ %}"i@ﬁs?l kB iy g Average Ro-Ro ferry 5 F35§ £ 7 41t 70% 0.06005| kgCO,/ton,km [29] |

FHEE | AR | AP L2 |Rigid-3.5-75tonne 5 fLEF A 0% 0.51500|  keCO,/vkm [30] FR io;f; #]+ (load factor):0.000885 ; T 3af* &
FANER | 2R | AL Rigid-3.5-7.5 tonne L £ F A 50% 0.55925|  kgCOy/vkm [30] | #® ii #]+ (load factor):0.000885 ; 32§ £
FREE | 2R | AL P2 Rigid-3.5-7.5tonne 5 L £F 4 100% 0.60350|  kgCO,/vkm [30] ER® |§ £ %+ (load factor):0.000885 ; L35t £ F

< -8l




; EH - : . ) T .
WY | 0 | ERE S pRAE | BRegde | P00 | AN & 3
41%
FREE | 28 | ARAPL S Rigid-7.5-17 onne s L EF A 0% 0.66600|  kgCO,/vkm [30] | #® jgf 717 (load factor):0.001879 ; b
0
FREE | 28 | ARSPL S Rigid-75-17 onne ; L EF A 50% 0.75995|  kgCO,/vkm [30] | #® jgf 717 (load factor):0.001879 ;
0
FRER | 2B | ARSAFE 2 Rigid-7.5-17 tonne 5 £ F 4 100% 0.85390|  kgCO,/vkm [30] | ¥R jgf %]+ (load factor):0.001879 ; % 354" £
0
PREE | 2B | ARSPEF 2 |Rigid->17tome T A 0% 0.76170|  kgCO,/vkm [30] | ¥R j 65 %]+ (load factor):0.003299 ; & 35
0
FREE | 2B | ATARERS [Rigid->17tome § fEF A 50% 092665 kgCOyvkm | [30] | s |F T 717 (0ad Racton0.003299
0
P | o8 | ARSPE RS Rigd->17tome  EF A 10% 109160 kgCOyvkm | [30] | #M 515 717 (toad factor):0.003299 ;
0
N 3 . :
PALER | 2K | @S EF2 |Articulated - 3.5 -33 tonne ; F £ F 4t 0% 0.70010|  kgCO,/vkm (301 | #® L;ﬁ %]+ (load factor):0.003447 ;
0
N 3 . :
PALER | 2B | @S L2 |Articulated - 3.5 -33 tonne § £ F A 50% 0.87245|  kgCO,/vkm (301 | #® L;ﬁ %]+ (load factor):0.003447 ;
0
N 3 . ;
FoER | 2R | @EFSPEFS |Ariculated - 3.5 -33 tonne ;£ F A+ 100% 1.04480|  kgCOyvkm | [30] | ¥ L;i 71+ (load factor):0.003447 ;
0
N 5 . ;
PREE | 2% | BEFFEFD [Anticulated- >33 tonne ; £ F 44 0% 0.68580]  keCOsvkm | [30] | g [§ %717 (oad facton 000494
0
N 5 . ;
PR | 2B | 8BS F 2 |Aticulated - >33 tonne ; £ £ F A 0 50% 091050 keCOvkm | [30] | g [§ %717 (oad facton 000494
0
N 5 . ;
PR | 2B | @85 F 2 |Ariculated- >33 tonne s 45 £ F A0 100% 113520 keCOpvkm | [30] | s |1 %717 (load facton0.004494:
0
F %}iiﬁ!?is?] [ §=3 4 g Large RoPax Ferry 0.3875| kgCO-/ton,km [30] |
JrALiE ﬁs?] A3 4 g Small Tanker 0.0202| kgCO-/ton,km [30] E R
o ALiE ﬁs?] P23 4 g Large Tanker 0.0050| kgCO-/ton,km [30] EH
L iE ﬁi%] DR 4 g Very Large Tanker 0.0040| kgCO,/ton,km [30] |
PoopLiE ﬁi%] DR 4 g Small Bulk Carrier 0.0111| kgCO,/ton,km [30] |
e ﬂ‘ii@ﬁis?] DR 4 g Large Bulk Carrier 0.0071| kgCO,/ton,km [30] |
FAEE | SR 4y g Very Large Bulk Carrier 0.0060| kgCO,/ton,km [30] = H

e )




s | o | @R 2R stk | pasgie | L0 | gy i
3z % i

JrALiE j DR 4 4g Small Container Vessel 0.0151| kgCO»/ton,km [30] e

e #w'@ﬁ%} DR 4 4g Large Container Vessel 0.0131| kgCO»/ton,km [30] e

o iE ﬁ%l i3S L@ Rail Freight 0.0319| kgCO,/ton,km [30] e

Py | e 8 SHRE L FAE Y T2 42 R (2001~2007)T B E 0.2243| kgCOytonkm | [44)] | 2% |+&f+ 5
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it 1-5 S ECTOR R -fhok FAL S HCT R A

AR FR ¥k -3 FHL %R A5 %3
e i 8.27 tonCO,e/ha/yr [33]) ¥ o
o & HAR 45.87 tonCO,e/ha/yr [34] o
I 10.40 tonCO,e/ha/yr [35] e
B FR(HhEe 10 #) 45.00 tonCO,e/ha/yr [36] g o
i He(Heds 20 #) 90.00 tonCO,e/ha/yr [36] o
A (i 20 #) 50.76 tonCO,e/ha/yr [37] o
oA EGHRES 20 &) 84.75 tonCO,e/ha/yr [37] o
145 (Frde 20 #) 33.27 tonCO,e/ha/yr [37] e
5 A (+his 20 #) 30.61 tonCO,e/ha/yr [37] o
5 Atk 1993 & 9.62 tonCO,e/ha/yr [38] g o
5 Atk 2003 & 14.64 tonCO,e/ha/yr [38] o
R 20.97 tonCO,e/ha/yr [(39] o
#3413k 14.30 tonCO,e/ha/yr [40]
R i 7.45~14.9 tonCO,e/ha/yr [41] S |HRarh
o 5~10 kgCO,e/tk/yr [41] = T Y-
KRR pAR L g 5.00 tonCO,e/ha/yr [42] g o
FEAEE 25.00 tonCO,e/ha/yr [42] o
S 75.00 tonCO,e/ha/yr [42] S [Fm2IOCR AR > BERAF R0 025m 3t
B 100.00 tonCO,e/ha/yr [42] S |FREABEFIESM L o B RE R A 25m’ 3
& A 150.00 tonCO,e/ha/yr [42] e
L&A 225.00 tonCO,e/ha/yr [42] e o
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i A TR kR R #i

275.00 tonCO,e/ha/yr [42] o A TR RIERAR

J
T
)‘_
rh
+4

£ .85




16 RECTRE-SHc TR A

=< )

- S pER my | EP ) awm

1 R A5 (2002)c RS A HEH - F LRARETLE O REIAHAEZAF T B LA o LA B
Fernandez, N. P., (2008). The influence of construction materials on life-cycle energy use and carbon dioxide emissions, Building

2 Science at the School of Architecture, Victoria University of Wellington, Master thesis. = R D
http://researcharchive.vuw.ac.nz/bitstream/handle/10063/653/thesis.pdf?sequence=1

3 Dias, W.P.S. and Pooliyadda, S.P., (2004). Quality based energy contents and carbon coefficients for building materials: A systems ey w D
approach, Energy, Vol. 29, pp. 561-580. W

4 PEEEE (1997 HHBBEFERADEA R YA YN P AEREY o p & D

5 [ me 2000 ERFEP EURE ) FERAFL-UER RS CRERERT WA A BERP T ALk o | o B

6 Alcorn, A., (2003). Embodied Energy and CO2 coefficients for NZ building materials. Centre for Building Performance Research . B B D
Report, Victoria University of Wellington. ISBN 0-475-11099-4 http://www.victoria. ac.nz/cbpr/documents/pdfs/ee-co2 report 2003.pdf B

. SP Technical Research Institute of Sweden, (2009). Estimation of CO2-emissions from Fires in Dwellings, Schools and Cars in the _
Nordic Countries, SP Technical Note 2009:13. ISSN 0284-5172 "

8 HiER > (2003)c L2 EFAAFH - F PREREMRT R23# A F2HAFRT Y FLlHh - 4 B
McCann, T.J. (2000), 2000 Fossil Fuel and Derivative Factors , prepared for Environment Canada by T.J. McCann and Associates.

9 http://ebooks.lib.ntu.edu.tw/1_file/moeaidb/013101/%E5%8A%A0%E6%8B%BF%ES5%A4%A7%E6%BA%ABY%ES%AE%A4%E6% to g & B
B0%A3%E9%ABY%94%E6%B8%85%ES5%86%8A%E6%8E%92%E6%94%BE%E4%BF%82%E6%95%B8.pdf
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31 | BEF L RAERZFHOAE R AED > AR 100 £ 17 1 p {8252 5hikdy % o A
32 | BEFSLHBEFTFMOL B RED AR 100 £ 17 1 p {8 Thicdy % o A
33 | 2232 0(199)  § iz RBEHSFEREDEFLSER ,- GRAHFE e T R EREEHY B F 215229 F o b B
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s | F1OF BRI ARG S HTH Q00D AT HEARE S F CRGFELT e 2RRBULGRE B IW N 1B B
oo
sy | RS EEL i~ 2R 0 (2002) 0 2 A HRiEd - § LR BB 2 QRO E TR 0 SAHERE  173) 0 ¥ 311-321 L B
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41 | tharh TR Fs 5 99 ) B3k o hitp:/lifetree.forest.gov.tw/cp05.asp (1 §E B # : 2011/07/15) o A
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LPEr2 PR P SRPRGEEY 3
IR SR -
RFL1AEFELY 2 @M1 FF PR EH L1 FEP P 2 %188 21 e
o IIVHRR 1l A b AR PPN FE T EBEIRITRE Y 2Bl Hy oA
2R AR TE S VB L2 R T I IRIE R P A RERE P S IR Y o

B L |ryeER - meEER . B M2, SHESES 1223124002,
I#E¥ . B, | @E. BiE. EE. ERRE(IEEE ). |-
SEWNT T. 1.250| .

TREHEHTE ). = 1.000] .
RB2HE + 0.7-0.70n3 =3 2500
48 070 = 2.500).
FEIEHESIET F¥ - 2.500(.
M HERET . B 2.500|.
I1BEEE » 48F 21-21 01, = 5.000).
BHEREERS. F¥ - 5.000] .
FIEEYEERA. M2. | 1,000.000].
ZETH(E EHBRZ 28). T 1.000] .
it M2. | 1,000.000.
HE M2.. 1.000|.

AT : 11.53 (%8 : 19.05.

t1#4 : 7.0 HOE: 1.12. 12 RS

B LL FRRESER RTE

£ -89



2.

TATREE ST R Bfu: T |SHENEE 0321024001 |
THAE. By, | &2 | BB | EE.| HS0ED|
FARETHT . I. 1.00.

R . I. L.40.
SEWNT A I. 1.00.
THEEH. . 1.00.
5+ 568 0 (#20 » D=0 850w KG. 350
R » 20-29t, B 0.15
REIBET . 2 0.15.
EETH. - 1.00.
&it. T, 100,
AT 526492 HEE 201.86..
H1H 13122 ¢ 0.0, FTHE

R L2 12 BRI PR PR

T

() 5 FiFIme

B Y A ST RALE > R FETAE R A RET A (SR
Brl-l) FEBHBFEEFRY B2 AP RE I o R L1 AL Z
o fed BERAESETHELAYEREE 2 oo d L1 EBFRRELETE
g A28 d T4 PR ST AL ER VSRR Gl ordd 120 BEERE
PE R R oA 139 o P E R TR AL e & 1,000m2;—;~u,$;47§,¢1 2

g e § 5 0.55 tonCOqe ©
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GERREE VEF R LIRS S

il B3 £t by | A | i | B | UL e | SH
(TEHETH  |FREHETR o ARET 15t 140~149 | AR5 0.094| LKW - h 13.63| L/hr [27]
FREHETr FEEIETH AR 21t 200~209 A5 0.094| L/KW - h 19.27| Li/hr [27])
FHEHETH (REAETE o AET 35t 270~279 fﬁ,ﬁ&'%gh 0.094| L/KW - h 25.38| L/hr [27]
FITZES B > 0.40~0.49m3 60~69 | AR5 0.188| L/kW - h 12.22| L/ [27]
R4 425 > 0.70~0.79m3 70~79 | RS 0.188 L/KW - h 14.10| L/hr [27]
HE4 B 4 £, D4E, Caterpillar 95 | [ 0.140 13.300| L/hr [43]
4 B 4 £, D5B, Caterpillar 120 | s 0.140 16.800| L/hr [43]
HERE o) {&+ 1, D6D, Caterpillar 165 R 0.140 23.100| L/hr [43]
A -+ #%, D7G, Caterpillar 215 0.140 30.100 L/hr [43]
LB £+ 48, DSL, Caterpillar 285 0.141 40.100| L/hr [43]
4 B i+ H5 DSL 11 7i /44 Caterpillar 285 0.140 39.900| Li/hr [43]
4 S {4+ #%, DIL, Caterpilla 370 ﬁ.‘ﬁ@%ﬁ'?ﬂl 0.140 51.800| L/hr [43])
HERE ) #E4# DIL 14 Caterpillar 370 | R 0.140 51.800| L/hr [43]

GRS R IR R S A S &

IR St s | e L= (lile PRVIREE| SRR | & e | B (ﬁg%ﬁ)
SR fuel gas fifil R (Ethane) kgCO2e/L 2.861| [10] N/A fim '
PEIF fuelgas | IR [*9RE (Natural Gas) kgCO2e/m3 1.881|  [10] N/A fim
KRN fuel oil fifi -7 TP, (Petroleum coke) kgCO2e/kg 3.356| [10] N/A T,?ﬁ‘

RN fuel oil [l | TS (Naphtha) kgCO2e/L 2402 [10] N/A fit
5 Coal [l Y TRV (Sub-bituminous coal) kgCO2e/kg 2386 [10] N/A 'F R
SN fuel oil [IEYR I (Gasoline) kgCO2e/L 2271 [10] N/A fim
TS fuel FEER |H RO (Gasoline) kgCO2e/L 2.361| [10] N/A T,ﬁ
# Coal [lEYR |V (Peat) kgCO2e/kg 1.039] [10]) N/A {1
ISENAT fuel oil MR [BUET (Crude Oil) keCO2¢e/kg 2772| [10] N/A ,F.Iﬁ
*5 Coal firEyR |'BURIAE (Feedstocks coal) kgCO2e/kg 2.707| [10] N/A fF |7
SR fueloil | [IETR ST (Diesel) kgCO2e/L 2615)  [10] N/A {19

S fuel FERR |55 (Diesel) kgCO2e/L 2650 [10] N/A (i

B fuel FLETR JEE;EZE”(A“”O“ Gasoline, Jet| o 0pe/1 2206|  [10] NA |7

] fuel %‘WFI J(ﬂfe%hl’flfjlﬁy]et Kerosene) kgCOZe/L 2403 (10] N/A }Ifﬁ

£p 9]




CERERE U DR TP s

o a0 1% . &) P4 G H i/ 45 B
- &l x F’*ﬁi o T B i 'E‘ At = Rb /7 L
B o % 5 g
. Bk ) )
0.7~0.79m> 2.5 B 14.10 L/hr 35.25
it ¥ > DIG 2.5 k- 30.10 L/hr 75.25
IR b
L e
WE 21-21.9t 5.0 Sy 19.27 L/hr 96.35
o o il b e » BRAE Gl | R R EH
Igk sl Km ey s= fe) ¥ B s xo B (e ! Bl 4
f”f L»F‘_ | we /09 % v Ak % i E‘(ff“ ] ﬁi: ¥ (tOIlCOze)
5k 206.85 L 2.65 | (kgCOye/L) 0.55
R - L 2.36 | (kgCOye/L) -
B3t 0.55

(2) 3 AL
WHA T BAGRG 7 RECTR PR BET R A (L 1) FHH

Mo 3B TR E Y o kB 12 47A 2 T AE R S B 0 B R R B o T
v

CER R AL R

M 14 Apf4cl 2 BT PSRN K SBIEE

il ! Erm ey oy | e | IR pe | TR e | JE
Eilerd 8% > D=150mm 50~59 F{T 55.00 % /hr [27]
S <% > D=125mm 30~39 ?—T 33.00 % /hr [27]
i 4% > D=100mm 8~8.9 F{T 8.50 % /hr [27]
il #1714 > D=75mm 3~3.9 i 3.50 % /hr [27]

i PiEr > 10~19t 80~89 i 0402 | LAW-h 3417 | Lmr | [27)

M;&II Mﬂl > 20~29t 110~119 FJ{J:TBi‘fEI 0.402 L/kW - h 47.70 L/hr [27]

M;&II Mﬂl > 40~49t 170~179 FJ{J:TBi‘fEI 0.402 L/kW - h 70.35 L/hr [27]
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ftd 1S At 2 R P SR S bR

- Mg | pe iz’zgfg THE | g | (mﬁfl';":f;ﬁ)
S ) ke 2.23 [1] N/A i RiFr
S SR (0 ) ke 2.19 [1) N/A 7 RiFr
WK | ST ke 23| 0] NA i 7
S BT (T ke 0.36 (1] N/A 7 RiFr
S T DY | ke 0.92 (1] N/A AL I I s D i
Wy | HPE ke 230 | 1] NA Fim
W | WP | ke 057 | 0] NA i K
g B ke 2.23 [1] N/A i RiFr
A RIS i ) ke 2.19 (1] N/A i RiFT

A 1.6 st 4el 2 e IE P el S E R
pras | o | eewe | COEE | Gpee | amps
P i it &
fod 2 20~20t | 0.15 | % %9 47.7 L/hr 7.16

& S M
wpagel | R | npEe | mpag | ooh od | REREE

H i~ (tonCOze)
o) 7.16 L 2.65 | (kgCOse/L) 18.97
(Rt § H
) PR H i L 4 £ R 8
MR | W | peEiE | (tonCOs¢)
AR | (B %) kg 2.23 3.50 7.81
K N 26.78

Fhtd 16 BV A A1 48Y B T4 3 2> g 5 26.78tonCOze >
BRI A2 * 2 4% 5401 2 2 el X 5 1,050T » R4 54c1 % > 2 el g 2
1,250T x 26.78 = 33.48 tonCOse °
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P ek 3 A2 A BRPEIIAEE AW

e 3-1 B EBEpEhA R 1R
I i 7 ] ¥ 2] Bl B4 B3

B iR F R 31.26%| 17.69%|  8.75%| 14.41%|  4.06%
LN OF S e 12.95%| 10.79%| 17.45%|  3.42%
R e 9.47%|  6.02%|  3.32%| 5.38%| 1.38%
AR BRJZRfg 0 F £ 0 & 2mm 6.31%|  8.65%|  1.37%| 3.24%|  2.78%
ik s s 4.12%|  327%|  4.53%|  4.60%
JBF R4S 2% 0 B Scm 21.36%|  2.01%|  7.68%
Ay ERKER 6.56%|  0.37%| 60.33%| 19.29%| 77.69%
g:%g ;?“”W o AP EF BRI 9479 0.15%|  0.54%
BTk 1.75%|  1.37%|  0.75%|  0.98%|  0.48%
Ao 1T iE A 4.86%

oo &M A1) 3.18%|  2.16%|  1.55%

Ol AR L 2.10%|  0.30%|  0.17%
O RER 1.47% 0.54%
Y EY 14.24%

A B dEWELR) 8.91%

G4 FE B (H=80cm)(K »T B 3%) 12.63%

R GRS AP (H=80cm)(#§ 2 4578) 11.31%
E FEES T AT > 35em B (7 AL 6.79%| 2.19% 3.50%
KRR A F (t=30cm) 16.94%
|3t 97.62%| 98.66%| 97.34%| 96.01%| 97.21%
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32 HEFERPICHLZ I - BT EAPR

7 R
f ER R % Rl b A B RS REE - %4f-B -
1 BB A4 RS > 240kgf/om2 2.89% 5.61% 3.96% 2.79% 3.85%
2 B A4 s > 280kgf/om2 4.28%
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