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Appendix A

At. Calculation of hot-mixed asphalt production

Kristjansdottir et al (2007) and Olard, Héritier and Beduneau (2008) took as their standard
aggregate mix 54% of coarse aggregate (defined as retained on a 2 mm sieve) with 1% water
content and fine aggregate with 4% water. The higher water content of the fine aggregate was
necessary to achieve bitumen foaming for the LEA method, but in any case the higher surface
to volume ratio of fine material will encourage greater absorption of water. For the purposes
of comparison these water contents will be assumed for all mixes to be discussed.
Ambient temperature is taken as 25 °C and the mixing temperature as 160°c.
Initially, 1000kg of coarse dry aggregate accompanies 1000/99kg of water (ie supplied moist
aggregate has 1% water by weight of water plus aggregate).
1000kg of fine dry aggregate accompanies 1000/24kg of water (moist fine aggregate initially
has 4% water by weight of water plus aggregate).
Thus, a 1000 kg mix of 650kg coarse and 350 kg fine aggregate contains

(0.54x1000/99 + 0.46x1000/24) = 24.621 kg water.
Heating the 1000kg of aggregate from 25°c to 160°c requires;

1000xCagexl35 = 114,750k)=114.75MJ.
leafing the 24.621kg of water from 25°C to 160°C requires:
24,621 x[Ch20x75 + Lvap+ QapX00] = 24.621 X2695.325 = 66,362 kJ=66.362M..
Note that the vaporization of the water at 100°C requires 100x2270/2695.325 = 84.2% of the
total energy involved in heating the water. Thus, if a methodology of asphalt manufacture can
be devised that means the water need not be heated above 100°c there is potential for
significant energy saving.
The total heat required for the 1000kg of aggregate plus the water is thus
114.75 + 66.362 = 177.808MJ.
If we standardize on a mix containing 4.3% by weight of hitumen, in a ton (1000kg) of mix
we have 957kg of aggregate and 43kg of bitumen. If we take the bitumen as having been
heated from 25°c to 155°, according to equation the heat required to raise the bitumen to
155°c S 43 XQMit (25,155) = 43x247.89 = 10,142kJ= 10.142MJ.

The heat input for one ton of hot mix is therefore 0.957x177.808 + 10.142 ~ 187.95MJ.
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A2. Calculation ofwarm-mixed asphalt production

Kristjansdottir et al (2007) and Olard, Héritier and Beduneau (2008) took as their standard
aggregate mix 54% of coarse aggregate (defined as retained on a 2mm sieve) with 1% water
content and fine aggregate with 4% water. The higher water content of the fine aggregate was
necessary to achieve bitumen foaming for the LEA method, but in any case the higher surface
to volume ratio of fine material will encourage greater absorption of water. For the purposes
of comparison these water contents will be assumed for all mixes to be discussed.
Ambient temperature is taken as 25°C and the mixing temperature as 140°c.
Initially, 1000kg of coarse dry aggregate accompanies 1000/99kg of water (ie supplied moist
aggregate has 1% water by weight of water plus aggregate).
1000kg of fine dry aggregate accompanies 1000/24kg of water (moist fine aggregate initially
has 4% water by weight of water plus aggregate).
Thus, a 1000kg mix of 650kg coarse and 350kg fine aggregate contains
(0.54x1000/99 + 0.46x1000/24) = 24.621kg water.
Heating the 1000kg of aggregate from 25°c to 140°C requires:
1000 XCayl 15 = 97,750kJ=97.75MJ.
Heating the 21.150kg of water from 25°c o 140°c requires:
24,621 x[CHox7s + Lvp+ Cvapxd0] = 24.621x2658.325 = 65,451 kJ=65.451MJ,
Note that the vaporization of the water at 100°c requires 100x2270/2658.325 = 85.39% of
the total energy involved in heating the water. Thus, if a methodology of asphalt manufacture
can be devised that means the water need not be heated above 100°c there is potential for
significant energy saving.
The total heat required for the 1000kg of aggregate plus the water is thus
97.75 + 65.451 = 160.88MJ.
The 43kg of binder consists of 3% Sasobit (1.29kg) and 41.71kg of bitumen. Specific heat
and heat of fusion values for Sasobit wax are not available, and so are assumed to be the
same as for ordinary paraffin waxes, ie 2.9kJ kg-1°C-1 and 220kJ kg-respectively). Heating
the hinder to 140°c requires
41.71x217.59+1.29x ([2.9x140] +220) = 9075.68+807.54 = 9835.22 kj =9.835 MJ.
The total heat input for a tonne of mix is therefore 0.957x160.88+9.835 = 170.712MJ as
against 187.95MJ for hot mix.
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A3. Calculation of asphalt pavement

0osm

Volumeond  tonims  Asphaltusage (ton)
1.2 2428 174816

Paver (Titan 325 EPM) From real measurement, paver and asphalt concrete truck
moves with a speed of 7.28 m/s (A distance of about 15 meter and a timer for 2.06
minutes) and fuel rate of paver is 0.7020 MJ/m2 So fuel rate is 0.7020 MJ/m2x 40 m x
3.6 m=101.088 MJ and energy per ton asphalt is 5.78

Steel Roller (Dynamac CS142)  Fuel rate from literature is 148.48 m/min. Time of
real measurement is 1.0776 min and fuel rate of steel roller is 6.7 L/hour. So 0.12
liters calculate to energy which is 4,58 MJ or 0.262 MJ/Ton asphalt.

- Tire Roller (Sakai TS200) Fuel rate from literature is 30.435 m/min. Time of real
measurement is 36.8 min and fuel rate of steel roller is 9.1 L/hour. So 558 liters
calculate to energy which is 212.64 MJ or 12.164 MJ/Ton asphalt.

Water Data from foreman said that rate of water usage is 100 1/500 m but distance
of rolling is 40 meter. So total rate of water usage is 4.576 L/ton asphalt

A4, Calculation of Grease

Based on the data received from Thaiwat Engineering at Bangbuatong, amount used
is 1kg/day. The calculation in this part is based on the production data in July and June only
since the asphalt production in August is unusually low and much lower than the production
in July and August.

July June
Number of days (days/month) il J)
Amount ofﬁrease_(kg/monthl) _ )
Amount of Rot-mixed asphalt proguction (Tomonth) 2, 13859
Amount of grease Per amount of hot-mixed asphalt produiction (kg/ton) 00041 000216
Average amount of grease per amount of hot-mixed asphalt proatiction (kg/ton) 0.00179
Average amount of rease per amount of hot-mixed asphalt production (g/ton) 179
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A5. Calculation of Hot-O il Usage

Based on the data received from Thaiwat Engineering at Bangbuatong, amount used
i5 200 L/year

August July June

Amount of hot-mixed asphalt production (Ton) 4723 21982 1389
Average amount of hot-mixed asphalt production(Ton/month) 13521
Average amount of hot-mixed asphalt production(Ton/year) 162,256

Thus, hot oil usage = (200 L)/year « . year)/(162,256 ton) = 0.00123 L/ton asphalt

A6, Calculation of Fuel Oil

Based on the data received from Thaiwat Engineering at Bangbuatong, amount used
is = 12 L/batch where 1hbatch = 1.567 ton hot-mixed asphalt production

Thus, amount of fuel oil used is (12 L)/batch « (L batch)/(1.567 ton) = 7.66 L/ton
HMA.

AT. Calculation of Electricity

Calculation is based on the data received from Thaiwat Engineering at Bangbuatong
Data recorded from small meter of workers habitation at production site
On September 20th (1000am) = 32874 kWh
On November 2nd (10.10 am) 45282 K\Wh
Thus, electricity for habitation 28859 kWh/day

r August My Jre
Armount of hot-mixed asphalt production (Ton) 4723 219

Electicty used tofal (uni) 167000

EIectncny for heltation vithin the plart (unit) 8,94629 89469 865/
Electricity for office within the Plant (nit 312.3) 312 30312
Electricity for hot-mixed asphalt prootiction (unit 014 HA¢a 203
Electicty for hot-mixe] aspfalt procLtion (ni/Ton) 1078 705 87

Average electricity for hot-mixed asphalt production {unit/Ton) 8.86
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In cases where paraffin wax is present and heated above its fusion range, we need to account
for the heat of fusion;

But,

Lfis = 220 kl/kg
sasobit in Bungbuatong use 1.33 kg

sasobit in Average use 1.29 kg

220*1.29
220*1.33

=283.8 k]
=292.718 kJ



Appendix B

Table BL Results of the impact assessment 1kg hot-mixed asphalt production by using

CML 2 baseline 2000 V2.03 / World, 1995

Impact category
| abiotic depletion
global warming (GWPlOOL
ozone layer depletion (ODP)
+ human toxicity
fresh water aguatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification
eutrophication

s
g o0 €q
kgCOZ &
kgCFC-Il eq
kg 1,4-DB eq
kg 14-DB e
kg 1,4-DB &g
kg 14-DB g

kg C2H4

kg S02 &g
kg PO4—gq

Total
1.2840819
43.659266
3.70E-05
18.215193
1.7648351
7602.3209
0.1 133853
0.0410696
0.3814992
0.0609151
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Tabic B2 Results of the impact assessment 1kg hot-mixed asphalt production by using Eco-

mdicator 95 V2.03 / Europe e

1 Impact category
y ecnhouse

I ozone layer
acidification
eutrophication
heavy metals
carcinogens
winter smog
summer smog
Pesticides
energy resources
solicl waste

Unit
kg CQ2
kECF |

g 502
kg P04
kk PbP
gB(a
kg SSDKA
kg C2H4

kg act.subst
JLHV

kg

Total
25.09101822
-1.21E-04
0370522409
0.053428289
-2.1061E-05
2.55E-06
7.842502154
-0,06238035

0
681.6105102
0.007217287
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tante 83 ReSUlts of the impact assessment 1 kg warm-mixed production by using CML 2

baseline 2000 V2.03 / World, 1995

Impact category

abiotic depletion

global warming (C-}WPlOO?j
ozone layer depletion (ODP)
human toxicity

fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification

eutrophication

%
g o0 eq
kg C02 &q
kgCFC-11 &g
kg 1,4-DB eq
kg 14-DB &g
kg 14-DB &g
kg 1,4-DB eq
kg C2H4
kg S02 eq
kg P04—eq

Total
1.2762551
4 36E+01
3 59E-05
18.368256
1.801274
7730.0873
0.11689866
0.039929392
0.35022333
0.053891372

Table B4 Results of the impact assessment 1 kg warm-mixed asphalt production by using
CML 2 baseline 2000 V2.03 / World, 1995

Impact category
greenhouse
ozone layer
acidification

1 eutrophication
heavy metals
carcinogens

1 winter smog
summer smog
pesticides
ENergy resources
solid waste

Unit
kg C02
kECFCII
g S02
kg P04
kk PbP

a
o
kg C2HA

kg act.subst

MJ LHV

kg

Total
2.56E+01
-1.17E-04
0.3313949

0.046626193
-2.61E-06
2.63E-06

7840324916

-0.06003205

0
9246112294
0.007106675



127

Table 85 RESUIS of the impact assessment 43 kg asphalt binder transportation in full load of
hot-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Inpect category Un|t To  Transport rawmet Asphelt binecr ~ Diesdl 1
abiotic cepletion LEER 0 16308
0lobal warming (GWPL 8% k%cgz e d 029739 027642058 0020883281
ozone [ayer cepletion (OCP) kg 0 0 0
huen tocity 00151576 0014767527 3N
fresh water agletic ecotox kg ],4[]3 34D 3186 29E6
IMerire acuatic eootoxioity kg 14[Beq 01604652 014733942 001307588
terrestrial ecotoxioity kg 140Bey  6OLEDG 241E06 360E-06

_photocherrical oxiction kg CHA 442605 3TTED 651E06
aoidification S 198 16908 265E-04
eufrophication gPOA—y 45N 425604 2180

Table B6 Results of the impact assessment 968 kg aggregate transportation in full load of
hot-mixed asphalt by using CML 2 haseline 2000 V2.03 / World, 1995

| Inmoect categry Uit Total Transport rawmat Aggregete Diesd 1
abiotic cepletion kngeq 0027883 0 0027588346
olobel warrming (GAPLO0 k%FC 5030529 ABTTLTA 03533535
ozoe layer giepl et|on kg 1leq 0 0
human toxicity 02564808 02498808 00065%0%
fresh water agpetic ecotox kg ],4[Beq 00005885 0000539061 AYELD
merine aouetic ecotodoty kg 14DBeg 2715309 24941006 021248%
terrestrial ecotoxicity kg 14DBeg 00001017 408 60%E(B
photochemical oxicktion kgCH4 00007472 0000637107 0000110139
aoicification k%SOZeq 00331679 0028678258 0004483633
euirophication 0007662 000719238 000046963
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Table 87 ReSUIts of the impact assessment 7.12 kg fuel-oil transportation in full load of hot-
mixed asphalt by using CML 2 baseline 2000 VV2.03 / World, 1995

Inpect category Unit Toid Transport rawmet Fuel ol Diesdl |
abiotic cepletion kgdeg  Q00BLG 0 0000310563
0lobel warming (GV\P%]()% Co2 g Q0432082 0044230607 0003977714
ozore lyer Gepletion (OOP)  kgCRC-LLeg 0 0 0
hurven toxicity kg 140Bey 0002197 00021231% 14305
frshveter aqueticecstox kg 14DBay  661EG 6.06E-06 B.5E7
maine aqueticectodaty kg 140Beg  003(6LLL 0028020457 00024906
terrestrial ecotoxicity 14DBay  LUE® AS8E{7 685607
photochemical oxiction CH - 61E® A%0E6 L24E0
acioification k%SOZeq 00002883 0.0002377% S0ED
eutrophication lgP04—ay 642D B8 52606

Table B8 Results of the impact assessment 0.00106 kg hot-oil transportation in full load of
hot-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

t Inect caegory um Totd Trarsport rawnet Hot ol Diesd |
agg%depletmn 15307 L) 0 1537
olobel warming GV\P&O%%3 k%ggZ 6 22D L 207E6 19E06

0zone layer ¢ (@t)letlon lCFClley o 0 0

J umentodal lg140Bey  188ED LE&E 36008
fresh water acpatic eootox kg ],4DBeq 320 297E09 2T
ITerine acuatic ecotoxoity lg 140Be)  LED L3ED L2306
terestrial ecotoxicity %MBeq 56210 22510 33EL
photochemical oxiction 806E09 1409 6.10E-10
aoidification k%SOZ o  S7ER 321E8 2468
eutrophication kgPO4—ay 96609 706E-09 200609
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rable 8o RESUILS of the impact assessment 0.00179 kg grease transportation in full load of
hot-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Inpact category Unit Toid Transport rawmmet qrease Diesel |
argl%tafct Cepletion kgSeay 257 0 2517
0lobal warming (G\/\Pl&o% 02 38IED 3466 3E6
ozore layer cepletion (OOF)  kgCRGLleg o 0 0

hurren toxicity kg 140Beg  317E6 310E06 6.16E-08
fresh water acuetic ecotox kg 140Beg  545EM 4909 461E-1
mneaqaticecotodoty kg 1ADBay 25 231ED 206506
terrestrial ecotoxiity 14DBea) 94610 378E10 56310
photochemical oxicetion CH - L3E®B L5E8 103E09
aoidification 02 9GR8 S 41908
eutrophication kgPOA—ey  L62E 11%8 43809

Table BIO Results of the impact assessment 1000 kg Asphalt concrete transportation in full
load of hot-mixed asphalt by using CML 2 baseline 2000 VV2.03 / World, 1995

1 Inpact category Unlt Tad  Tn oot Aspheltconcrete—— Diesel |

1 abiotic depletlon 00113759 ol 0 At 0011375919
global;/\ann I e?\/\quO%L kgk%(__)gZeq 1762488 1616861 014570365
0zore ayer jon 0 0 0
hurven toxicity 0.08033% 0077618012 0.002721461
| fsh weter aguetic eootox kg l4r[Beq 00002416 0.00022122 2046
merine aouaticecotoxicity kg 140Beq  L1I5A974 1004267 0091230678
g, Umiome s
avicificaion S 00CBRRELL 00DIELB

eufrophication kgPO4—ay 0003461 0002152475 0000193661
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tabie 8 11 ResUlts 0f the impact assessment 3.7 kg water transportation in full load of hot-
mixed asphalt by using CML 2 baseline 2000 V2,03 / World, 1995

Inact category Unit Total Transport rawmet ieter Diestl |
agﬁfctdeple_tim ey 3PED 0 39
glotal warming (GAPL00 k%(FIC)Zeq 0006068 0005558455 0000600065
ozore layer cepletion (ODP) -~ kgCFC-Lleg o 0 0
humen toxicity ky 140Bey 00002762 0000266337 93406
freshweter aqueticecctox. kg 140Bey B3R 161EQ7 0E(8
maineaaticecotoxicity kg 140Beg 0003839 0003519837 0000313104
terrestrial ecotoxicity kg 1408y LME(T 5.70E08 861E08
photocherrical oxicetion gCH - TTIE0 615607 156E7
aoidification e 36EH 29E6 6.DE0
euirophication kgPO4—ay  8OGE06 T40E06 BEOE(T

Fabit B12 Results of the impact assessment asphalt binder transportation in no load of hot-
mixed asphalt by using CML 2 baseline 2000 V2,03 / World, 1995

Impact category Unit Todl  Transport rawret Asphalt bindernoloed  Diesel |
1 abiotic epletion kgD QBT i 0 r OB
| glotal warming (G\/\Plg% k%(l::gZeq 0000136079 0000124146 L1%6
ozore layer depletion (ODP) - ky CFC-118y 0 0 0
fumantoxiclty kg LADBay 7036 6.80E-06 22307
 freshveter aguatic etk kg 14DBay  L9E(B 1838 167E09
merine aquetic ecotowicty kg 140Beg 9B 8456 TATEo
terestrial ecotoxicity kg 14DBey  3MEM 13E0 206E09
photochermical oxicetion gCH - 210E(8 17308 310
acicification 2ear LR 1087 1527

atonficaton PU—g 20T iy 15E(8
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ranie 813 ResUIts of the impact assessment aggregate transportation in no load of hot-mixed
asphalt by using CML 2 haseline 2000 V2.03 / World, 1995

Ipact cat it Totd Transport rawmet Agoregetenoload — Diesel 1
i gy, R ey
gIobeJV\arm G\AP%O& k%gc)zeﬂ} 0000102348 9336 90406
%one I?yer o 11eq 5300E06 513%{)6 168507
ITEN fOX0l .

fresh weter altlyﬁtlc B00tOX. kg L4D3eq 150E8 13/E(8 L26E0
merine aopetic eotoxicity kg 140Beg 69D 6.3E0 D66E0o
A

Oxicetion .

acioification k%SOZeq 69E(T (= LISE{T
eutrophication lgPO4—eg LRV LA LXE®8

Table B14 Results of the impact assessment fuel-oil transportation in no load of hot-mixed
asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

" Inpact cat Unit Total Transport rawmet Fel ol oloed —— Diesel 1
] agggdepelgt% kgD DR S 0 DE{T
1 0lobel warming (G\/\P(l%)% Cey 8% 1T 15906
ozore layer cepletion (ODP) - kg CFC-11eg 0 0 0
huen toxicity kgl4DBay  39E(G 3TTE06 LR
firsh weter agetic ecotox kg ],4rDB 12608 115508 106509
IMerine acatic ecotoxicity L4[Beq b3lED 3D 47
terrestrial ecotoxioity L4D3eq 218609 8 74E-10) L31E0
photochemical oxiction LUER 870609 230609
aC|d|ﬁcaI|on SOZeq IR A1E07 948

autrophicaton LUEQT LOE 108
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rabie B15 Results of the impact assessment hot-oil transportation in no load of hot-mixed
asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Inoect category

abiotic depletion ky Qe
olobel warming (G\/\Pldl% k COZeq
ozore layer cepletion (ODP)  ky CFG-11 &
huren toxicity kg L4D36q
fresh vieter aquaticecotox. kg 14DB ey
IMerine acpetic ecotoicity kg ],4DBeq
terrestrial eootoxicity ],4
photochemical oxicetion

aoicification k%SOZ Y
eutrophication kg PO4—

Unit

Totd
320E00
ATIEQT

0
3YERB
6.%E11
SAE(T
LAEL
16810
121E09
20E10

Transport rawret Hot all no loed
0

A30R(T7

0
38208
6.37E-11
29607
4812
15610
68410
L4EL0

Diexd |
32609
418508

0
18E10
SYEL
26808
1B
LU
a3lE-I0
5.55E11

Table B16 Results of the impact assessment grease transportation in no load of hot-mixed
asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Inyoect category
1 agﬁ% cepletion
olobel warming (GAPL
ozone layer Ietlon
1 huren '[0XICIty
fresh water acpatic eootox
| marine aguetic ecotoxicity
1 temestrial eootoxicity
photochemical oxidetion
acicification
eutrophication

Unit

%0

kgk%%zeq

kg LMB
q lArDBeq

14,

“%8042_%

Totd
320E(8
4TIE06

0
SEQT
6%E10
32AE
12E10
168509
121E(8
20E09

Transport rawnet grease no loed
0
43006

0
38E0
637E10
2%E06
482F-11
155609
63409
14709

Diexel 1
326508
418607

0
8B
o84E-11
26E{7
Jake =ik
LYED
03IEQ
SE10
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table 817 RESUItS 0f the impact assessment Asphalt concrete transportation in no load of
hot-mixed asphalt by using CML 2 baseline 2000 VV2.03 / World, 1995

Inact cat Unit Tod  Transport product Asphalt concretenoloed  Diesel |
abn%%deple%t% 151ET 151EQ7
olobel warming (GAWP100 0 2 2T8E06 19%05 1906
0z0e layer e Ietlon kg ]1 eq 0 0 0

human toxicity 990E{T 9607 361ER8
fresh water agpetic ecotox kg ],4{]3 310E00 2PE9 2T0E-10
Imerire aquatic ecotoxicity kg ],MB g LG LIED L2AE6
termestrial ecotoxioity kg 14[Beq B3E10 2210 331
photochemical oxiction 281E-09 221E9 602E-10)
aoidification kgPSOZeq LYE(T LO7ET 245608
eutrophication 290E8 20408 257EM

Table B18 Results of the impact assessment water transportation in no load of hot-mixed
asphalt by using CML 2 haseline 2000 V2.03 / World, 199

Inact category Unit Totd Transport rawet water no loed Diesdl 1
art;}g%depletim kg LR 0 LAE{T
0lokal warming (G\/\Pldl% kgCeeg  207ED L1886 | 82E06
ozore layer cepletion (ODP) kg CFG-LL & 0 0 0

hurven toxicity kg L4DBey Q46T 9.E7 340E8
fresh weter aeticecotox. kg 140Beg 305E9 2100 25E-10)
Imerine aguetic ecoiodoty kg ],éHZBeq L41E® 120 L14E06
termestrial eootoxicity kp140Beg  S2EN) 21E-1) 313E-1)
photochermical oxiction kgCHA 26109 210609 D610
aidification kgPSOZeq LT 1027 2318
eufrophication 28 251E8 24089
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table 810 RESUItS 0f the impact assessment 43 kg asphalt hinder transportation in full load
of hot-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category
greenhouse
ozone layer
acidification
eutrophication
heavy metals
carcinogens
winter smog
summer smog
pesticides

energy resources

solid waste

Unit
kg C02
kg CFC11
kg S02
kg P04

kg Pb
kg B(a)P
kgSPM
kg C2H4

kg act.subst

MJLHV
kg

Total
0.29535675
0
0.002620666
0.000452826
3.92E-08
2.67E-10
0.000207292
0.000225045
0
3.3845141
0.000345455

Transport rawmat Asphalt bineder

0.27448247
0
0.002338834
0.000425069
3.56E-08
2.53E-10
5.00E-05
0.00014021
0
0
0

Diesel 1
0.020874284
0
0.000281832
2.78E-05
3.66E-09
131E-1
0.000157292
8.48E-05
0
3.3845141
0.000345455

Table B20 Results of the impact assessment 968 kg aggregate transportation in full load of
hot-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

j Impact category

Lgreenhouse
Iozone layer

I acidification
eutrophication
heavy metals
carcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit
kg C02
kg CFG 11
kg S02
kg P04
kg Pb
kg B(a)P
kg SPM
kg C2H4
kg act.subst
MJLHV

kg

Total
49975829
0
0.044342977
0.007662044
6.62E-07
4.51E-09
0.003507479
0.003807859
0
57.267364
0.005845235

Transport rawmat Aggregate
4.6443815
0
0.03957426
0.007192385
6.00E-07
4.29E-09
0.000846032
0.002372418
0
0
0

Diesel |
0.35320143
0
0.004768717
0.000469658
6.19E-08
2.22E-10
0.002661447
0.001435441
0
57.267364
0.005845235
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Table 21 RESUIS 0f the impact assessment 7.12 kg fuel-oil transportation in full load of
hot-mixed asphalt by using Eco-indicator 95 V2.03 / Europe ¢

Impact category
greenhouse
ozone layer
acidification

!leutrophication

I heavy metals
carcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit
kg C02
kgCFCII
kg S02
kg P04

kg Pb
kgB(a)P
kg SPM
kg C2H4
kg act.subst
MJLHV

kg

Total
0.04796424
0
0.000380152
6.42E-05
7.45E-09
3.95E-11
3.94E-05
6.34E-05
0
0.64466059
6.58E-05

Transport rawmat Fuel oil
0.04398824
0
0.00032647
5.89E-05
6.75E-09
3.70E-11
9.48E-06
4.72E-05
0
0
0

Diesel |
0.003976
0
5.37E-05
5.29E-06
6.97E-10
2.50E-12
3.00E-05
1.62E-05
0
0.64466059
6.58E-05

Table R22 Results of the impact assessment 0.00106 kg hot-oil transportation in full load of
hot-mixed asphalt by using Eco-indicator 95 V2.03 / Europe ¢

j Impact category
I greenhouse

i 0zone layer

Lacidification
eutrophication
heavy metals
carcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit
kg C02
kg CFC11
kg S02
kg P04

kg Pb
kg B(a)P
kg SPM
kg C2H4
kg act.subst
MILHV

kg

Total
2.23E-05
0
6.91E-08
9.66E-09
3.66E-12
4.27E-14
1.94E-08
3.72E-08
0
0.000317265
3.24E-08

Transport rawmat Hot oil
2.03E-05
0
4.27E-08
7.06E-09
3.32E-12
4.15E-14
4.64E-09
2.92E-08
0
0
0

Diesel |
I.96E-06
0
2.64E-08
2.60E-09
343E-13
1.23E-15
1.47E-08
7.95E-09
0
0.000317265
3.24E-08



13

Table 823 ReSUIts of the impact assessment 1000 kg Asphalt concrete transportation in full
load of hot-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total Transport product Asphalt concrete Diesel |
greenhouse kg C02 1.7536572 1.6080163 0.14564088
ozone layer kg CFC11 0 0 0
acidification kg S02 0.013904407 0.01193805 0.001966357
eutrophication kg P04 0.002346136 0.002152475 0.000193661
heavy metals kg Pb 2.14E-07 2.48E-07 2.55E-08
carcinogens kg B(a)P 1.45E-09 1.35E-09 9.16E-11
winter smog kg SPM 0.001445235 0.0003478 0.001097435
summer smog kg C2H4 0.002318697 0.0017268 0.000591897
pesticides kg act.subst 0 0 0
energy resources MILHV 23.613917 0 23.613917
solid waste kg 0.002410254 0 0.002410254

Table B24 Results of the impact assessment 0.00179 kg grease transportation in full load of
hot-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Imi act category Unit Total Transport rawmat grease Diesel |
greenhouse kg C02 3.T4E-05 3.41E-05 3.29E-06
ozone layer kgCFCII 0 0 0
acidification kg S02 1.16E-07 7.17E-08 4.45E-08
eutrophication kg P04 1.62E-08 1.19E-08 4.38E-09
heavy metals kg Pb 6.15E-12 557E-12 5.78E-13
carcinogens kg B(a)P 7.18E-14 6.97E-14 2.07E-15
winter smog kg SPM 3.26E-08 7.81E-09 2.48E-08
summer smog kg C2H4 6.25E-08 4.91E-08 1.34E-08
pesticides kg act.subst 0 0 0
gnergy resources MJLHV 0.000534147 0 0.000534147

solid waste kg 5.45E-08 0 5.45E-08
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Table 825 RESUItS 0f the impact assessment 3.7 kg water transportation in full load of hot-
mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total Transport rawmat water Diesel |
greenhouse kg C02 0.006027848 0.005528008 0.00049984
ozone layer kg CFC11 0 0 0
acidification kg S02 4.78E-05 4.10E-05 6.75E-06
eutrophication kg P04 8.06E-06 7.40E-06 6.65E-07
heavy metals kg Pb 9.37E-10 8.49E-10 8.76E-11
carcinogens kgB(a)P 4.97E-12 4.66E-12 3.14E-13
wintersmog____ kg SPM 4.96E-06 1.19E-06 3.77E-06
summer smog kg C2H4 7.96E-06 5.93E-06 2.03E-06
pesticides kg act.subst 0 0 0
energy resources * MJLIIV 0.081043046 0 0.081043046
solid waste kg 8.27E-06 0 8.27E-06

Table B26 Results of the impact assessment asphalt binder transportation in no load of hot-
mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total Transport rawmat Asphalt binder no load Diesel |
greenhouse kg C02 0.000135203 0.000123275 1.19E-05
ozone layer kg CFC11 0 0 0
acidification kg S02 1.22E-06 1.06E-06 1.61E-07
eutrophication kg P04 2.07E-07 1.91E-07 1.59E-08
heavy metals kg Pb 2.25E-11 2.05E-11 2.09E-12
carcinogens kgB(a)P 1.26E-13 1.18E-13 7.50E-15
winter smog kg SPM 1.18E-07 2.86E-08 8.99E-08
summer smog kg C2H4 1.15E-07 6.64E-08 4.85E-08
pesticides kg act.subst 0 0 0
energy resources MJILHV 0.001933982 0 0.001933982

solid waste kg 1.97E-07 0 1.97E-07
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Table 827 RESUItS of the impact assessment aggregate transportation in no load of hot-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe ¢

Impact category Unit Total Transport rawmat Aggregate no load Diesel 1
greenhouse kg C02 0.000101689 9.27E-05 9.03E-06
ozone layer kg CFC11 0 0 0
acidification kg S02 9.16E-07 7.94E-07 1.22E-07
eutrophication kg P04 1.55E-07 1.43E-07 1.20E-08
heavy metals kg Pb 1.69E-11 1.54E-11 1.58E-12
carcinogens kgB(a)P 9.48E-14 8.91E-14 5.68E-15
winter smog kg SPM 8.96E-08 2.15E-08 6.81E-08
summer smog kg C2H4 8.66E-08 4.99E-08 3.67E-08
pesticides kg act.subst 0 0 0
gnergy resources MJILHV ' 0.001464301 0 0.001464301
solid waste kg 1.49E-07 0 1.49E-07

Table B28 Results of the impact assessment fuel-oil transportation in no load of hot-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total Transport rawmat Fuel oil no load Diesel |
greenhouse kg C02 8.51E-05 7.75E-05 7.58E-06
ozone layer kg CFC11 0 0 0
acidification kg S02 6.79E-07 5.77E-07 1.02E-07
eutrophication kg P04 1.14E-07 1.04E-07 1.01E-08
heavy metals kg Pb 1.42€-11 1.29E-11 1.33E-12
carcinogens kg B(a)P 7.08E-14 6.60E-14 4.77E-15
winter smog kg SPM 7.51E-08 1.80E-08 5.71E-08
summer smog kg C2H4 1.18E-07 8.75E-08 3.08E-08
pesticides kg act.subst 0 0 0
energy resources MJILHV 0.00122946 0 0.00122946

solid waste kg 1.25E-07 0 1.25E-07
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Table B29 RESUILS 0f the impact assessment hot-oil transportation in no load of hot-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe ¢

Impact category Unit Total Transport rawmat Hot oil no load Diesel |
greenhouse kg C02 4.63E-07 4.21E-07 4.17€-08
ozone layer kg CFC11 0 0 0

acidification kg S02 1.45E-09 8.90E-10 5.64E-10
eutrophication kg P04 2.02E-10 1.47E-10 5.55E-11
heavy metals kg Pb 7.83E-14 7.10E-14 7.32E-15
carcinogens kgB(a)P 8.84E-16 8.58E-16 2.63E-17
winter smog kg SPM 4.14E-10 9.93E-11 3.15E-10
summer smog kg C2H4 7.83E-10 6.14E-10 1.70E-10
pesticides kg act.subst 0 0 0

energy resources MJ LHV 6.77E-06 0 6.77E-06
solid waste kg 6.91E-10 0 6.91E-10

Fable R30 Results of the impact assessment grease transportation in no load of hot-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total Transport rawmat grease no load Diesel |
greenhouse kg C02 4.63E-06 4.21E-06 4.17E-07
ozone layer kgCFCII 0 0 0
acidification kg S02 1.45E-08 8.90E-09 5.64E-09
Leutrophication kg P04 2.02E-09 1.47E-09 5.55E-10
heavy metals kg Pb 7.83E-13 7.10E-13 7.32E-14
carcinogens kg B(a)P 8.84E-15 8.58E-15 2.63E-16
winter smog kg SPM 4.14E-09 9.93E-10 3.15E-09
summer smog kg C2H4 7.83E-09 6.14E-09 1.70E-09
pesticides kg act.subst 0 0 0
energy resources MJ LRV 6.77E-05 0 6.77E-05

solid waste ke 6.91E-09 0 6.91E-09
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rable 831 ReSUIS 0f the impact assessment Asphalt concrete transportation in no load of
hot-mixed asphalt by using Eco-indicator 95 VV2.03 / Europe e

Impact category
greenhouse
ozone layer
acidification
eutrophication
heavy metals
Lcarcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit
kg C02
kg CFC11
kg S02
kg P04

kg Pb
kgB(a)P
kgSPM
kg C2H4
kg act.subst
MJLHV

kg

Total Transport product Asphalt concrete no load
2.1TE-05 1.97E-05
0 0
1.73E-07 1.47E-07
2.90E-08 2.64E-08
3.61E-12 3.28E-12
1.80E-14 1.68E-14
1.91E-08 4.59E-09
3.02E-08 2.23E-08
0 0
0.000313121 0
3.20E-08 0

Diesel |
1.93E-06
0
2.61E-08
2.5TE-09
3.39E-13
121E-15
1.46E-08
7.85E-09
0
0.000313121
3.20E-08

Fable B32 Results of the impact assessment water transportation in no load of hot-mixed

asphalt by using Eco-indicator 95 V2.03 / Europe e

1 Impact category
greenhouse
ozone layer
acidification
eutrophication
heavy metals
carcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit
kg C02
kg CFC11
kg S02
kg P04

kg Pb
kg B(a)P
kg SPM
kg C2H4
kg act.subst
MJ LHV

Total
2.06E-05
0
1.64E-07
2.75E-08
3.43E-12
171E-14
1.81E-08
2.86E-08
0
0.000294702
3.01E-08

Transport rawmat water no load
1.87E-05
0
1.39E-07
2.51E-08
3.1 1E-12
1.60E-14
4.36E-09
2.12E-08
0
0
0

Diesel |
1.82E-06
0
2.45E-08
2.42E-09
3.19E-13
1.14E-15
1.37E-08
7.39E-09
0
0.000294702
3.01E-08
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table 833 ReSUItS of the impact assessment 41.7 kg asphalt binder transportation in full load
of wam-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total WMA-Transport rawmat Asphalt binder Diesel |
abiotic depletion kg Sh eq 0.001581564 0 0.001581564
global warming (GW P100) kgCO02eq  .0.28838477 0)26812798 0.020256791
ozone layer depletion (ODP)  kgCFC-11 eq 0 0 0
human toxicity kg 1,4-DB eq  0.014700891 0.014322534 0.000378358
fresh water aquatic ecotox. kg 1,4-DB eq 3.36E-05 3.08E-05 2.83E-06
marine aquatic ecotoxicity kg 1,4-DB eq 0.15529804 0.14261449 0.012683558
terrestrial ecotoxicity kg 1,4-DB eq 5.82E-06 2.34E-06 3.49E-06
photochemical oxidation kg C2H4 4.28E-05 3.65E-05 6.31E-06
acidification kg S02 eq 0.001901414 0.001644035 0.000257379
eutrophication kgP04— eq 0.000439241 0.000412317 2.69E-05

Table B34 Results of the impact assessment 968 kg aggregate transportation in full load of

warn-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total WMA-Transport rawmat Aggregate Diesel 1
abiotic depletion kg Sb eq 0.027588346 0 0.027588346
global warming (GW P 100) kg C02 eq 5.030529 46771754 0.35335365
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0
human toxicity kg 1,4-DBeq  0.25648076 0.2498808 0.00659996
fresh water aquatic ecotox. kg 1,4-DB eq  0.000588456 0.000539051 4.94E-05
marine aquatic ecotoxicity kg 1,4-DB eq 2.715349 24941006 0.22124836
terrestrial ecotoxicity kg 1,4-DB eg  0.000101659 4.08E-05 6.09E-05
photochemical oxidation kg C2H4 0.000747246 0.000637107 0.000110139
acidification kg S02 eq 0.033167896 0.028678258 0.004489638
eutrophication kgPO04—eq 0.007662044 0.007192385 0.000469658
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tabie 835 Results of the impact assessment 6.77 kg fuel-oil transportation in full load of
wam-mixed asphalt asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total WMA-Transport rawmat Fuel oil Diesel |
abiotic depletion kg Sb eq 0.000295301 0 0.000295301
global warming (GWP100) kg C02 eqg 0.0458385 0.042056263 0.003782237
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0
human toxicity kg 1,4-DB eq  0.00209088 0.002020235 7.06E-05
fresh water aguatic ecotox. kg 1,4-DB eq 6.29E-06 5.76E-06 5.29E-07
marine aquatic ecotoxicity kg 1,4-DBeq  0.029026345 0.026658141 0.002368205
terrestrial ecotoxicity kg 1,4-DB eq 1.09E-06 4.36E-07 6.51E-07
photochemical oxidation kg C2H4 5.83E-06 4.65E-06 1.18E-06
acidification kg S02 eq 0.000274164 0.000226107 4.81E-05
eutrophication kg PO4— eq 6.10E-05 5.60E-05 5.03E-06

Table B36 Results of the impact assessment 0.00106 kg hot-oil transportation in full load of
wam-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total WMA-Transport rawmat Hot oil Diesel |
abiotic depletion kg Sb eq 1.53E-07 0 1.53E-07
global warming (GWP100) kg G02 eg 2.27E-05 2.07E-05 1.96E-06
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0

human toxicity' kg 1,4-DB eq 1.88E-06 1.85E-06 3.66E-08
fresh water aquatic ecotox. kg 1,4-DB eq 3.25E-09 2.9TE-09 2.74E-10
marine aquatic ecotoxicity kg 1,4-DB eq 1.50E-05 1.38E-05 1.23E-06
terrestrial ecotoxicity kg 1,4-DB eq 5.62E-10 2.25E-10 3.37E-10
photochemical oxidation kg C2H4 8.05E-09 7.44E-09 6.10E-10
acidification kg S02 eq 5.76E-08 3.27E-08 2.49E-08
eutrophication kg P04 — eq 9.66E-09 7.06E-09 2.60E-09
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Table 837 RESUIS of the impact assessment 0.00179 kg grease transportation in full load of
warn-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total MA-Transport rawmat grease Diesel |
abiotic depletion kg Sb eq 2.5TE-07 0 2.5TE-07
global warming (GWP100) kgCo02eq 3.81E-05 3.48E-05 3.30E-06
ozone layer depletion (ODP) kgCFC-11 eq 0 0 0

human toxicity kg 1,4-DB eq 3.17E-06 3.10E-06 6.16E-08
fresh water aquatic ecotox. kg 1,4-DB eq 5.45E-09 4.99E-09 4.61E-10
marine aquatic ecotoxicity kg 1,4-DB eq 2.52E-05 2.31E-05 2.06E-06
terrestrial ecotoxicity kg 1,4-DB eq 9.46E-10 3.78E-10 5.68E-10
photochemical oxidation kg C2H4 1.36E-08 1.25E-08 1.03E-09
acidification kg S02 eq 9.69E-08 5.50E-08 4.19E-08
eutrophication kg P04— eq 1.62E-08 1.19E-08 4.38E-09

Table B38 Results of the impact assessment 1000 kg Asphalt concrete transportation in full
load of am-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total W MA-Transportj>roduct_Asphalt concrete Diesel |
abiotic depletion kg Sb eq 0.011375919 0 0.011375919
global warming (GWP100) kg C02 eq 1.7625488 1.6168451 0.14570365
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0
human toxicity kg 1,4-DB eq  0.080339474 0.077618012 0.002721461
fresh water aguatic ecotox. kg 1,4-DB cq  0.000241592 0.00022122 2.04E-05
marine aquatic ecotoxicity kg 1,4-DB eq 1.1154974 1.0242667 0.091230678
terrestrial ecotoxicity kg 1,4-DB eq 4.19E-05 1.68E-05 2.51E-05
photochemical oxidation kg C2H4 0.000224343 0.000178928 4.54E-05
acidification kg S02 eq 0.01054739 0.00869611 0.00185128
eutrophication kg P04—eq 0.002346136 0.002152475 0.000193661
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Table B3o ReSUlts of the impact assessment 3.7 kg water transportation in full load of warn-
mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category

abiotic depletion

global warming (GWP100)
ozone layer depletion (ODP)
human toxicity

fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification
eutrophication

Unit

kg Sb eq
kg C02 eq
kgCFC-11 eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg C2H4
kg S02 eq
kg P04— eq

Total
3.90E-05
0.00605851
0
0.000276227
8.30E-07
0.003832941
1.44E-07
7.71E-07
3.62E-05
8.06E-06

WMA-Transport rawmat water

0
0.005558455
0
0.000266887
T.61E-07
0.003519837
5.76E-08
6.15E-07
2.99E-05
7.40E-06

Diesel |
3.90E-05
0.000500055
0
9.34E-06
6.99E-08
0.000313104
8.61E-08
1.56E-07
6.35E-06
6.65E-07

fable B40 Results of the impact assessment 1.9 kg sasobit transportation in full load of

warn-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

1 Impact category

, abiotic depletion

j global warming (GW P100)
ozone layer depletion (ODP)

LThuman toxicity
Iresh water aquatic ecotox.

i marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification
eutrophication

Unit

kg Sb eq
kg C02 eq
kg CFC-1leq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg C2Fl4
kg S02 eq
kg P04— eq

Total
0.000184985
0.027431302

0
0.00228216
3.94E-06
0.018166603
6.81E-07
9.77E-06
6.97E-05
1.17E-05

WMA-Transport rawmat Sasobit

0
0.025062005
0
0.002237907
3.61E-06
0.016683095
2.73E-07
9.03E-06
3.96E-05
8.55E-06

Diesel 1
0.000184985
0.002369297

0
4.43E-05
3.31E-07

0.001483508
4.08E-07
7.39E-07
3.01E-05
3.15E-06
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table a1 RESUItS of the impact assessment asphalt binder transportation in no load of

warn-mixed asphalt by using CML 2 baseline 2000 VV2.03 / World, 1995

Impact category

abiotic depletion

global warming (GW P100)
ozone layer depletion (ODP)
human toxicity

fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification

eutrophication

Unit

kg Sb eq
kg CO2 eq
kg CFC-11 eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq

kg C2H4
kg S02 eq
kg P04— eq

Total
9.32E-07
0.0001360
0
7.03E-06
1.99E-08
9.20E-05
3.44E-09
2.10E-08
9.19E-07
2.07E-07

WMA-Transport rawmat Asphalt binder no load

0
0.000124146
0
6.80E-06
1.83E-08
8.45E-05
1.39E-09
1.73E-08
7.68E-07
1.91E-07

Diesel |
9.32E-07
; 1.TOE-05

0
2.23E-07
1.67E-09

T.47E-06
2.06E-09
3.72E-09
1.52E-07
1.59E-08

fable B42 Results of the impact assessment aggregate transportation in no load of warn-
mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category

abiotic depletion

global warming (GWP100)
ozone layer depletion (ODP)
human toxicity

fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification

eutrophication

Unit

kg Sb eq
kg C02 eq
kg CFC-1leq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg C2H4
kg SO02 eq
kg PO4— eq

Total
7.05E-07

0.000102348

0
5.30E-06
1.50E-08
6.92E-05
2.60E-09
1.58E-08
6.92E-07
[.55E-07

WMA-Transport rawmat Aggregate no load

0
9.33E-05
0
5.13E-06
1.37E-08
6.35E-05
1.04E-09
1.30E-08
5.77E-07
1.43E-07

Diesel |
7.05E-07
9.04E-06
0
1.69E-07
1.26E-09
5.66E-06
1.56E-09
2.82E-09
1.15E-07
1.20E-08
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Table 843 ReSUlts of the impact assessment fuel-oil transportation in no load of warn-mixed
asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit Total WMA-Transport rawmat Fuel oil no load Diesel |
abiotic depletion kg Sh eg 5.92E-07 0 5.92E-07
global warming (GWP100) kg CO02 eq 8.55E-05 7.79E-05 7.59E-06
ozone layer depletion (ODP)  kgCFC-11 eq 0 0 0

human toxicity kg 1,4-DB eq 3.91E-06 3.77E-06 1.42E-07
fresh water aquatic ecotox. kg 1,4-DB eq 1.26E-08 1.15E-08 1.06E-09
marine aquatic ecotoxicity kg 1,4-DB eq 5.81E-05 5.34E-05 4.75E-06
terrestrial ecotoxicity kg 14-DBeg  2.18E-09 8.74E-10 1 31E-09
photochemical oxidation kg C2H4 1.11E-08 8.70E-09 2.36E-09
acidification kg S02 eq 5.17E-07 4.21E-07 9.64E-08
eutrophication kg P04— eq 1.14E-07 1.04E-07 1.01E-08

Table B44 Results of the impact assessment hot-oil transportation in no load of warn-mixed

asphall by using CML 2 baseline 2000 V2.03 / World, 1995

I'Impact category
abiotic depletion
global warming (GW P100)

j ozone layer depletion (ODP)

1 human toxicity

" fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification
eutrophication

Unit

kg Sh eq
kg C02 eq
kg CFC-11eq
kg 1,4-DB eq
kg 1.4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq

kg C2H4
kg SO02 eq
kg PO4— eq

Total
3.26E-09
4.71E-07

0
3.90E-08
6.95E-11
3.21E-07
1.20E-11
1.68E-10
1.21E-09
2.02E-10

f

WMA-Transport rawmat Hot oil no load

0
4.30E-07
0
3.82E-08
6.37E-11
2.95E-07
4.82E-12
1.55E-10
6.84E-10
1.47E-10

Diesel |
3.26E-09
4.18E-08
0
7.80E-10
5.84E-12
2.62E-08
7.19E-12
1.30E-11
5.31E-10
5.55E-11
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Table B4s RESUILS Of the impact assessment grease transportation in no load of warn-mixed
asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

Impact category

abiotic depletion

global warming (GWP100).
ozone layer depletion (ODP)
human toxicity

fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification

eutrophication

Unit

kg Sb eq
kg C02 eq
kgCFC-11 eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg C2H4
kg S02 eq
kg P04— eq

Total
3.26E-08
"4.71E-06
0
3.90E-07
6.95E-10
3.21E-06
1.20E-10
1.68E-09
1.21E-08
2.02E-09

WMA-Transport rawmat grease no load
0
4.30E-06
0
3.82E-07
6.37E-10
2.95E-06
4.82E-11
1.55E-09
6.84E-09
1.47E-09

Diesel |
3.26E-08
4.18E-07
0
7.80E-09
5.84E-11
2.62E-07
7.19E-11
1.30E-10
5.31E-09
5.55E-10

fable B46 Results of the impact assessment Asphalt concrete transportation in no load of
warn-mixed asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

1 Impact category

Labiotic depletion

j global warming (GW P100)
ozone layer depletion (ODP)
human toxicity
fresh water aquatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation
acidification
eutrophication

Unit

kg Sb eq
kg C02 eq
kg CFC-11eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg C2H4
kg S02 eq
kg P04 — eq

Total
1.51E-07
2.18E-05

0
9.96E-07
3.19E-09
1.48E-05
5.55E-10
2.81E-09
1.32E-07
2.90E-08

WMA-Transport prod Asphalt concrete no load
0
1.99E-05
0
9.60E-07
2.92E-09
1.35E-05
2.22E-10
2.21E-09
1.07E-07
2.64E-08

Diesel |
1.51E-07
1.93E-06
0
3.61E-08
2.70E-10
1.21E-06
3.33E-10
6.02E-10
2.45E-08
2.5TE-09
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Table 847 ReSUIS of the impact assessment water transportation in no load of wam-mixed
asphalt by using CML 2 haseline 2000 V2.03 / World, 199

Impact category Unit Total WMA-Transport rawmat water no load Diesel |
abiotic depletion kg Sh eg 1.42E-07 0 1.42E-07
global warming (GWP100) kg C02 eq 2.07E-05 - 1.88E-05 1 1.82E-06
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0

human toxicity kg 1,4-DB eqg 9.46E-07 9.12E-07 3.40E-08
fresh water aquatic ecotox. kg 1,4-DB eq 3.05E-09 2.79E-09 2.54E-10
marine aquatic ecotoxicity kg 1,4-DB eq 1.41E-05 1.29E-05 1.14E-06
terrestrial ecotoxicity kg 1,4-DB eqg 5.25E-10 211E-10 3.13E-10
photochemical oxidation kg C2H4 2.67E-09 2.10E-09 5.67E-10
acidification kg S02 eq 1.25E-07 1.02E-07 2.31E-08
eutrophication kg P04— eq 2.75E-08 2.51E-08 2.42E-09

Table B48 Results of the impact assessment sasobit transportation in no load of wam-mixed
asphalt by using CML 2 baseline 2000 V2.03 / World, 1995

1 Impact category Unit Total WMA-Transport rawmat Sasobit no load Diesel |
abiotic depletion kg Sh eq 3.26E-07 0 3.26E-07
global warming (GWP100) kg C02 eq 4.71E-05 4.30E-05 4.18E-06
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0
human toxicity kg 1,4-DB eq 3.90E-06 3.82E-06 7.80E-08
fresh water aquatic ecotox. kg 1,4-DB eq 6.95E-09 6.37E-09 5.84E-10

T maiine aquatic ecotoxicity kg 1,4-DB eq 3.21E-05 2.95E-05 2.62E-06
terrestrial ecotoxicity kg 1,4-DB eq 1.20E-09 4.82E-10 7.19E-10
photochemical oxidation kg C2H4 1.68E-08 1.55E-08 1.30E-09
acidification kg S02 eq 1.2 1E-07 6.84E-08 5.31E-08

eutrophication kg PO4— eq 2.02E-08 1.47E-08 5.55E-09
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Table Bao RESUItS 0f the impact assessment 41.7 kg asphalt binder transportation in full load

of wam-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit
greenhouse kg C02

j ozone layer kg CFC11
acidification kg S02

| eutrophication kg P04

Lheavy metals kg Pb
carcinogens kg B(a)P
winter smog kg SPM
summer smog kg C2H4
pesticides kg act.subst
energy resources MJLHV
solid waste ko

Total
0.28649607
0
0.002542046
0.000439241
3.80E-08
2.59E-10
0.000201073
0.000218293
0
3.2829801
0.000335091

WMA-Transport rawmat Asphalt binder

0.266248
0
0.002268669
0.000412317
3.45E-08
2.46E-10
4.85E-05
0.000136003
0
0
0

Diesel 1
0.020248064
0
0.000273377
2.69E-05
3.55E-09
1.27E-11
0.000152573
8.23E-05
0
3.2829801
0.000335091

Table B50 Results of the impact assessment 968 kg aggregate transportation in full load of
wam-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

i Impact category Unit

Lgreenhouse kg C02
ozone layer kgCFCII
acidification kg S02
eutrophication kg P04
heavy metals kg Pb
carcinogens kg B(a)P
winter smog kg SPM
summer smog kg C2H4
pesticides kg act.subst
energy resources MJLHV

solid waste kg

Total
49975829
0
0.044342977
0.007662044
6.62E-07
4.51E-09
0.003507479
0.003807859
0
57.267364
0.005845235

WMA-Transport rawmat Aggregate

46443815
0
0.03957426
0.007192385
6.00E-07
4.29E-09
0.000846032
0.002372418
0
0
0

Diesel 1
0.35320143
0
0.004768717
0.000469658
6.19E-08
2.22E-10
0.002661447
0.001435441
0
57.267364
0.005845235
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table 851 ReSUlts of the impact assessment 6.77 kg fuel-oil transportation in full load of
warn-mixed asphalt by using Eco-indicator 95 VV2.03 / Europe e

I Impact category Unit Total WMA-Transport rawmat Fuel oil Diesel 1
greenhouse kg C02 0.04560651 0.041825902 0.003780608

| ozone layer kgCFCII 0 0 0
acidification kg S02 0.000361466 0.000310422 5.10E-05
eutrophication kg P04 6.10E-05 5.60E-05 5.03E-06
heavy metals kg Pb 7.06E-09 6.40E-09 6.63E-10
carcinogens kg B(a)P 3.76E-11 3.52E-11 2.38E-12
winter smog kg SPM 3.75E-05 9.01E-06 2.85E-05
summer smog kg C2H4 6.02E-05 4.49E-05 154E-05
pesticides kg act.subst 0 0 0
energy resources MJLHV 0.61298013 0 0.61298013
solid waste kg 6.26E-05 0 6.26E-05

Table B52 Results of the impact assessment 0.00106 kg hot-oil transportation in full load of
warn-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total WMA-Transport rawmat Hot oil Diesel 1
1greenhouse kg C02 2.23E-05 2.03E-05 1.96E-06
lozone layer kg CFC11 0 0 0

acidification kg SO02 6.91E-08 4.27E-08 2.64E-08
Leutrophication kg P04 9.66E-09 7.06E-09 2.60E-09
1 heavy metals kg Pb 3.66E-12 3.32E-12 3.43E-13

carcinogens kg B(a)P 4.27E-14 4.15E-14 1.23E-15
winter smog kg SPM [.94E-08 4.64E-09 1.47E-08
summer smog kg C2H4 3.72E-08 2.92E-08 7.95E-09

pesticides kg act.subst 0 0 0

energy resources MJLHV 0.000317265 0 0.000317265

solid waste kg 3.24E-08 0 3.24E-08
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Table B53 Results of the impact assessment 0.00179 kg grease transportation in full load of
warn-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total WMA-Transport rawmat grease Diesel |
greenhouse kg C02 3.T4E-05 3.41E-05 3.29E-06
ozone layer kg CFC11 0 0 0
acidification kg S02 1.16E-07 7.17E-08 4.45E-08
eutrophication kg P04 1.62E-08 1.19E-08 4.38E-09
heavy metals kg Pb 6.15E-12 5.57E-12 5.78E-13
carcinogens kgB(a)P 7.18E-14 6.97E-14 2.07E-15
winter smog kg SPM 3.26E-08 7.81E-09 2.48E-08
summer smog kg C2H4 6.25E-08 4.91E-08 1-34E-08
pesticides kg act.subst 0 0 0
energy resources MJ LHV 0.000534147 i 0.000534147
solid waste kg S.45E-08 0 5.45E-08

Table 54 Results of the impact assessment 1000 kg Asphalt concrete transportation in full
load of warn-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total WMA-Transport product Asphalt concrete Diesel |
greenhouse kg C02 1.7536572 1.6080163 0.14564088
ozone layer kg CFC11 0 0 0
acidification kg S02 0.013904407 0.01193805 0.001966357
eutrophication kg P04 0.002346136 0.002152475 0.000193661
avy metals kg Pb 2.T4E-07 2.48E-07 2.55E-08
carcinogens kg B(a)P 1.45E-09 1.35E-09 9.16E-11
winter smog kg SPM 0.001445235 0.0003478 0.001097435
summer smog kg C2H4 0.002318697 0.0017268 0.000591897
pesticides kg act.subst 0 0 0
energy; resources MJ LHV 23.613917 0 23.613917

Sofia waste kg 0.002410254 0 0.002410254
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Table B55 Results of the impact assessment 3.7 kg water transportation in full load of wam-
mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

] Impact category Unit Total WMA-Transport rawmat water Diesel |
greenhouse kg C02 0.006027848 0.005528008 0.00049984
ozone layer kgCFCII 0 0 0
acidification kg S02 4.78E-05 4.10E-05 6.75E-06

1 eutrophication kg P04 8.06E-06 7.40E-06 6.65E-07

1 heavy metals kg Pb 9.37E-10 8.49E-10 8.76E-11
carcinogens kg B(a)P 497E-12 4,66E-12 3.14E-13

I winter smog kg SPM 4.96E-06 1.19€-06 3.TTE-06
summer smog kg C21 14 7.96E-06 5.93E-06 2.03E-06
pesticides kg act.subst 0 0 0
energy resources MJ LHV 0.081043046 0 0.081043046
solid waste Eb 8.27E-06 0 8.27E-06

fable B56 Results of the impact assessment 19 kg sasobit transportation in full load of
warm-mixed asphalt by using Eco-indicator 95 VV2.03 / Europe e

| Impact category Unit Total WMA-Transport rawmat Sasobit Diesel |

j greenhouse kg C02 0026947928 0.024579652 0.002368276
ozone layer kg CFCL1 0 0 0
acidification kg S02 8.36E-05 5.16E-05 3.20E-05

1 eutrophication kg P04 117E-05 8.55E-06 3.15E-06

1 heavy metals kg Pb 4.43E-09 4,02E-09 4.15E-10

1 carcinogens kg B(a)P 5.18E-11 5.03E-11 1.49E-12
winter smog kg SPM 2.35E-05 5.63E-06 1.78E-05
summer smog kg C2H4 4.50E-05 3.54E-05 9.62E-06
pesticides kg act.subst 0 0 0

L T el e
energy resources ~ MJLHV  0.38308748 v 0.38398748
solid waste kg 3.92E-05 0 3.92E-05
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Table B57 Results of the impact assessment asphalt binder transportation in no load of
warn-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total WMA-Transport rawmat Asphalt binder no load Diesel |
greenhouse kg C02 0.000135203 0.000123275 1.19E-05
ozone layer kg CFC11 0 0 0
acidification kg S02 1.22E-06 1.06E-06 1.61E-07
eutrophication kg P04 2.07E-07 1.91E-07 1.59E-08
heavy metals kg Pb 2.25E-11 2.05E-11 2.09E-12
carcinogens kg B(a)P 1.26E-13 1.18E-13 7.50E-15
winter smog kgSPM 1.18E-07 2.86E-08 8.99E-08
summer smog kg C2H4 .15E-07 6.64E-08 4.85E-08
pesticides kg act.subst 0 0 0
energy resources MJ LHV 0.001933982 0 0.001933982
solid waste kg L9TET7 0 L97E-07

Table B58 Results of the impact assessment aggregate transportation in no load of warn-
mixed asphalt by using Eco-indicator 95 V2,03 / Europe e

Impact category Unit Total WMA-Transport rawmat Aggregate no load Diesel |
greenhouse kg C02 0.000101689 9.27E-05 9.03E-06
ozone layer kg CFC11 0 0 0
acidification kg S02 9.16E-07 7.94E-07 1.22E-07
1 eutrophication kg P04 1.55€-07 143E-07 1.20E-08
I'heavy metals kg Pb 1.69E-11 1.54E-11 1.58E-12
carcinogens kg B(a)P 9.48E-14 8.91E- 14 5.68E-15
winter smog kgSPM 8.96E-08 2.15E-08 6.81E-08
summer smog kg C2H4 8.66E-08 4,99E-08 3.67E-08
pesticides kg act.subst 0 0 0
energy resources MJ LPIV 0.001464301 0 0.001464301

solid waste kg 1.49E-07 0 149E-07



154

Table B59 Results of the impact assessment fuel-oil transportation in no load of warn-mixed
asphalt asphalt by using Eco-indicator 95 V2.03 / Europe e

1 Impact category Unit Total WMA-Transport rawmat Fuel oil no load Diesel |
greenhouse kg C02 8.51E-05 7.75E-05 7.58E-06
ozone layer kg CFC11 0 0 0
acidification kg S02 6.79-07 5.T7E-07 1.02E-07

I"eutrophication kg P04 114E-07 1.04E-07 1.01E-08

1 heavy metals kg Pb 142E-11 1.29E-11 1.33€-12
carcinogens kg B(a)P 7.08E-14 6.60E-14 1 4T7E-15
winter smog kg SPM 7.51E-08 1.80E-08 5.71E-08
summer smog kg C2H4 1.18E-07 8.75E-08 3.08E-08
pesticides kg act.subst 0 0 0
energy resources MJ LHV 0.00122946 0 0.00122946
solid waste 1.25E-07 0 1.25E-07

fable B60 Results of the impact assessment hot-oil transportation in no load of warn-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe e

j Impact category Unit Total WMA-Transport rawmat Hot oil no load Diesel |

} greenhouse kg C02 4,63E-07 4.21E-07 4.17E-08
ozone layer kgCFC11 0 0 0
acidification kg S02 1.45E-09 8.90E-10 5.64E-10
eutrophication kg P04 2.02E-10 147E-10 5.55E-11

| heavy metals kg Pb 7.83E-14 7.10E-14 7.32E-15
carcinogens kg B(a)P 8.84E-16 8.58E-16 2.63E-17
winter smog kg SPM 4.14E-10 9.93E-11 3.15E-10
summer smog kg C2H4 7.83E-10 6.14E-10 1.70E-10
pesticides kg act.subst 0 0 0
energy resources MJ LHV 6.77E-06 0 6.77E-06

solid waste kg 6.91E-10 0 6.91E-10
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Table B61 Results of the impact assessment grease transportation in no load of ~ am-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total WMA-Transport rawmat grease no load Diesel |
greenhouse kg C02 4.63E-06 4.21E-06 4.17E-07
ozone layer kgCFCII 0 0 0
acidification kg S02 1.45E-08 8.90E-09 5.64E-09
1 eutrophication kg P04 2.02E-09 147E-09 5.55E-10
' heavy metals kg Pb 7.83E-13 7.10E-13 1.32E-14
carcinogens kg B(a)P 8.84E-15 8.58E-15 2.63E-16
1 winter smog kg SPM 4.14E-09 9.93E-10 3.15E-09
summer smog kg C2H4 7.83E-09 6.14E-09 1.70E-09
pesticides kg act.subst 0 0 0
energy resources MJILHV 6.77E-05 0 6.77E-05
solid waste kg 69IE-09 0 6.91E-09

Table B62 Results of the impact assessment Asphalt concrete transportation in no load of
warn-mixed asphalt by using Eco-indicator 95 V2.03 / Europe e

)Inpaet category Unit Total WMA-Transport product Asphalt concrete no load Diesel |
greenhouse kg C02 2.17E-05 1.97E-05 1.93E-06
ozone layer kgCFC11 0 0 0
acidification kg S02 1.73E-07 LATE-07 2.61E-08
Leutrophication kg P04 2.90E-08 2.64E-08 2.57E-09
heavy metals kg Pb 3.61E-12 3.28E-12 3.39E-13
carcinogens kg B(a)P 1.80E-14 1.68E-14 121E-15
winter smog kg SPM 1.91E-08 4.59E-09 1.46E-08
summer smog kg C2H4 3.02E-08 2.23E-08 7.85E-09
pesticides kg act.subst il 0 0
energy resources MJLHV 0.000313121 0.000313121

solid waste kg 3.20E-08 0 3.20E-08
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Table B53 Results of the impact assessment water transportation in no load of wam-mixed
asphalt by using Eco-indicator 95 V2.03 / Europe ¢

Impact category
greenhouse
ozone layer
acidification

I'eutrophication
heavy metals
carcinogens

| winter smog
summer smog
pesticides
ENergy; resources
solid waste

Unit
kg C02
kg CFC11
kg S02
kg P04
kfiPb
kg B(a)P
kg SPM
kg C2H4
kg act.subst
MJLHV

___ky

Total
2.06E-05
0
1.64E-07
2.75E-08
3.43E-12
171E-14
1.81E-08
2.86E-08
0
0.000294702 V

3.01E-08

MA-Transport rawmat water no load

1.87E-05

0
1.39E-07
2.51E-08
311E-12
1.60E-14
4.36E-09
2.12E-08

0

0

0

Diesel |
1.82E-06
0
2.45E-08
2.42E-09
3.19E-13
1.14E-15
1.37E-08
7.39E-09
0
0.000294702
3.01E-08

Table B64 Results of the impact assessment sasobit transportation in no load of warn-mixed
asphalt by using Eco-indicator 9% V2.03 / Europe ¢

M Impact category
greenhouse

I ozone layer

) acidification

; eutrophication
heavy metals
carcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit
kg C02
kg CFC11
kg S02
kg P04
kg Ph
kg B(a)P
kg SPM
kg C2H4
kg act.subst
MJLHV

kg

Total
4,63E-05
0
1.45E-07
2.02E-08
7.83E-12
8.84E-14
4,14E-08
7.83E-08
0
0.000676894
6.91E-08

WMA-Transport rawmat Sasobit no load

4.21E-05
0
8.90E-08
1.47E-08
1.10E-12
8.58E-14
9.93E-09
6.14E-08
0
w0 -
0

Diesel |
4.17E-06
0
5.64E-08
5.55E-09
7.32E-13
2.63E-15
3.15E-08
1.70E-08
0
0.000676894
6.91E-08
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Table B65 Results of the impact assessment paver of hot-mixed asphalt by using CML 2
baseline 2000 VV2.03 / World, 1995

Impact category Unit Total HMA-Pavement paver Diesel |
abiotic depletion kg Sheg 0.006615 0 0.00661499
global warming (GWP100) kgC02eqg  0.5227139 0.43798861 0.0847253
ozone layer depletion (ODP) kg CFC-11 eqg 0 0 0
human toxicity kg 14-DBeq  0.006176 0.004593526 0.001582504
Lfresh water aguatic ecotox. kg 14-DBeq  118E-05 0 1.18E-05
marine aquatic ecotoxicity kg 1,4-DBeq  0.0530498 0 0.05304978
terrestrial ecotoxicity kg 14-DBeq  1.46E-05 0 1.46E-05
photochemical oxidation kg C2H4 5.82E-05 3.18E-05 2.64E-05
acidification kg S02eq  0.0028945 0.00181797 0.001076502
eutrophication kgP04—eq  0.0005717 0.000459069 0.000112612

Table B66 Results of the impact assessment breakdown of hot-mixed asphalt by using CML
2 baseline 2000 Y2.03 / World, 1995

Impact category Unit Total HMA-Pavement breakdown Diesel |
abiotic depletion kg Sh eq 0.0007831 0 0.000783062
global warming (GWP100) kgC02 g 0.0609735 0.050943972 0.010029521
ozone layer depletion (ODP) kg CFC-11 eq 0 0 0
human toxicity kg 1,4-DB eq  0.000733 0.000545672 0.000187332
" fresh water aquatic ecotox. kg 1,4-DBeq  140E-06 0 1.40E-06
marine aquatic ecotoxicity kg 1,4-DBeq  0.0062799 0 0.00627987
terrestrial ecotoxicity kg 14-DBeg  1.73E-06 0 1.73E-06
photochemical oxidation kg C2H4 6.95E-06 3.82E-06 3.13E-06
acidification kg S02eq  0.0003433 0.00021582 0.000127433

eutrophication koPO4—eq  6.79E-05 5.45E-05 1.33E-05
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Table B67 Results of the impact assessment Finish rolling of hot-mixed asphalt by using
CML 2 baseline 2000 V2.03 / World, 199

Impact category
abiotic depletion

global warming (GWP100)
ozone layer depletion (ODP)

human toxicity

fresh water aguatic ecotox.
marine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation

acidification
eutrophication '

Unit

kg Sh eq
kg C02 eq
kg CFC-11 eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq

kg C2H4

kg S02 eq
kg P04— eq

Total
0.001067
0.0951921
0
0.0012086
1.91E-06
0.008557
2.35E-06
1.96E-05
0.0005264
0.0001074

V #

[IMA-Pavement finish rolling

0
0.081525831
0
0.00095333
0
0
0
1.53E-05
0.00035277
8.92E-05

Diesel |
0.001067005
0.013666287

0
0.00025526
1.91E-06
0.00855699
2.35E-06
4.26E-06
0.000173641
1.82E-05

Table B68 Results of the impact assessment paver of hot-mixed asphalt by using Eco-
mdicator 95 V2,03 / Europe e

Impact category
greenhouse
ozone layer
acidification
eutrophication
heavy metals
carcinogens
winter smog
summer smog
pesticides
energy resources
solid waste

Unit Total
kg C02 0.5209941
kgCFCII 0
kg S02 0.003658928
kg P04 0.000571681
kg Pb 1.48E-08
kg B(a)P 5.33E-11
kg SPM 0.001110748
kg C2H4 0.000450448
kg act.subst 0
MJ LHV 13.731271

kg 0.00140154

HMA-Pavement paver

0.4363053
0
0.00251551
0.000459069
0
0
0.0004726
0.000106266
0
0
0

Diesel |
0.0846888
0
0.001143418
0.000112612
|.48E-08
5.33E-11
0.000638148
0.000344182
0
13.731211
0.00140154
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Table B69 Results of the impact assessment breakdown of hot-mixed asphalt by using Eco-
indicator 95 V2,03 / Europe e

% Impact category Unit Total HMA-Pavement breakdown Diesel |

1 greenhouse kg C02 0.0607666 0.0507414 0.0100252
ozone layer kgCFCII 0 0 0

Lacidification kg S02 0.000434034 0.00029868 0.000135354
eutrophication kg P04 6.79E-05 5.45E-05 1.33E-05

' heavy.metals kg Pb 1.76E-09 0 1.76E-09
carcinogens kg B(a)P 6.30E-12 0 6.30E-12

Lwinter smog kg SPM 0.000131742 5.62E-05 7.55E-05
summer smog kg C2H4 5.34E-05 1.27€-05 4.07E-05
pesticides kg act.subst 0 0 0
JAKH.V resources MJ LHV 1,6254656 i 16254656
solid waste kg 0.00016591 0 0.00016591

Table B70 Results of the impact assessment Finish rolling of hot-mixed asphalt by using

Eco-indicator 95 V2,03 / Europe e

Impact category Unit Total HMA-Pavement finish rolling Diesel |
 greenhouse kg C02 0.0943406 0.0806802 0.0136604
j 0zone layer kg CFCL1 0 0 0
Lacidification kg S02 0.000672805 0.00048837 0.000184435
I'eutrophication kg P04 0.000107357 8.92E-05 1.82E-05
1heavy metals kg Pb 2.39E-09 0 2.39E-09

carcinogens kg B(a)P 8.59E-12 0 8.59E-12

winter smog kg SPM 0.000268634 0.0001657 0.000102934

summer smog kg C2H4 8.56E-05 3.01E-05 5.55E-05

pesticides kg act.subst 0 0 0

energy resources MJ LHV 2.2148696 0 2.2148696

solid waste kg 0.00022607 0 0.00022607
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Table B71 Results of the impact assessment paver of warm-mixed asphalt by using CML 2
baseline 2000 V2.03 / World, 1995

Impact category

abiotic depletion
global warming (GWP100)
ozone layer depletion (ODP)

human toxicity

j fresh water aquatic ecotox.
] marine aquatic ecotoxicity
" terrestrial ecotoxicity
photochemical oxidation

acidification
eutrophication

Unit

kg S eq
kg CO2 eq
kg CFC-11eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq

kg C2H4

kg S02 eq
kg P04— eq

Total
0.004631824
0.36591686
0

0.004253747

8.29E-06
0.03714552

1.02E-05

4,08E-05
0.002026968
0.000400211

WMA-Pavement paver

0
0.3065921
0
0.003145676
0
0
0
2.23E-05
0.0012732
0.00032136

Diesel |
0.004631824
0.059324757

0
0.001108071
8.29E-06
0.03714552
1.02E-05
1.85E-05
0.000753768
7.89E-05

fable B72 Results of the impact assessment hreakdown of warm-mixed asphalt by using
CML 2 baseline 2000 V2.03 / World, 1995

I Impact category

abiotic depletion
1 global warming (GWP 100)
j ozone layer depletion (ODP)

1 human toxicity

[ fresh water aquatic ecotox.
' inarine aquatic ecotoxicity
terrestrial ecotoxicity
photochemical oxidation

acidification
eutrophication

Unit

kg Sh eq

kg C02 eq
kg CFC-11eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq
kg 1,4-DB eq

kg C2H4

kg S02 eq
kg P04— eq

Total
0.000547922
0.042679113

0
0.000505583
9.81E-07
0.00439413
1.21E-06
4.89E-06
0.000240967
4,75E-05

WMA-Pavement breakdown

0
0.03566129
0
0.000374504
0
0
0
2.70E-06
0.0001518
3.82E-05

Diesel |
0.000547922
0.007017823

0
0.000131079
9.81E-07
0.00439413
1.21E-06
2.19E-06
8.92E-05
9.33E-06
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Table B73 Results of the impact assessment Finish rolling of warm-mixed asphalt by using
CML 2 baseline 2000 V2.03 / World, 1995

Impact category Unit
abiotic depletion kg Sbeg
global warming (GWP100) kg C()2 @
ozone layer depletion (ODP)  kgCFC-11 eq
human toxicity kg 1,4-DB eq
fresh water aquatic ecotox. kg 1,4-DB eq
marine aquatic ecotoxicity kg 1,4-DB eq

terrestrial ecotoxicity kg 1,4-DB eq
photochemical oxidation kg C2H4
acidification kg S02 eq
eutrophication kg P04— eq

Total
0.000745351
0.066614623

0
0.000819666
1.33E-06
0.00597744
1.64E-06
1.37E-05
0.000368496
7.51E-05

WMA-Pavement finish rolling Diesel 1
0 0.000745351
« 005706811 - 0.009546513
0 0
0.000641356 0.00017831
0 1.33E-06
0 0.00597744
0 1.64E-06
1.07E-05 2.98E-06
0.0002472 0.000121296
6.24E-05 1.27E-05

Fable B74 Results of the impact assessment paver of warm-mixed asphalt by using Eco-

mdicator 95 V2.03 / Europe ¢

1 Impact category Unit Total

I greenhouse kg C02 0.3647132
ozone layer kg CFC11 0
acidification kg S02 0.002562023
eutrophication kg P04 0.000400211
heavy metals kg Pb 1.04E-08
carcinogens kg B(a)P 3.73E-11
winter smog kg SPM 0.000692832
summer smog kg C2H4 0.000304677
pesticides kg act.subst 0

epergy resources MJ LHV 9.6146522
sofid waste kg 0.00098136

WMA-Pavement paver Diesel |
0.305414 0.0592992
0 0
0.0017614 0.000800623

0.00032136 7.89E-05
0 1.04E-08
0 3.73E-11
0.000246 0.000446832
6.37E-05 0.000240997
0 0
0 9.6146522
0 0.00098136
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Table B75 Results of the impact assessment breakdown of warm-mixed asphalt by using
Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total WMA-Pavement breakdown Diesel |
greenhouse kg C02 0.0425338 0.035519 0.0070148
ozone layer kgCFCII 0 0 0
acidification kg S02 0.00030451 0.0002098 9.47E-05
1 eutrophication kg P04 4,T5E-05 3.82E-05 9.33E-06
heavy metals kg Pb 1.23E-09 0 1.23E-09
carcinogens kg B(a)P 441E- 2 0 441E- 2
winter smog kg SPM 8.29E-05 3.00E-05 5.29E-05
summer smog kg C2H4 3.61E-05 7.56E-06 2.85E-05
pesticides kg act.subst 0 0 0
energy resources MJ LHV 11373655 0 1.1373655
solid waste kg 0.00011609 0 0.00011609

Fable B76 Results of the impact assessment Finish rolling of warm-mixed asphalt by using
Eco-indicator 95 V2,03 / Europe e

Impact category Unit Total WMA-Pavement breakdown Diesel |
I greenhouse kg C02 0.0425338 0.035519 0.0070148
j ozone layer kgCFCL1 0 0 0
acidification kg S02 0.00030451 0.0002098 9.47E-05
ieutrophication kg P04 4,75E-05 3.82E-05 9.33E-06
heavy metals kg Pb 1.23E-09 0 1.23E-09
carcinogens kg B(a)P 441E-12 0 441E-12
winter smog kg SPM 8.29E-05 3.00E-05 5.29E-05
Slimmer smog kg C2F14 3.61E-05 7.56E-06 2.85E-05
pesticides kg act.subst 0 0 0
energy resources MJ LHV 1.1373655 0 1.1373655

iOlid waste kg 0.00011609 0 0.00011609



Table B77 Results of the impact assessment transportation in full load of asphalt pavement
by using CML 2 haseline 2000 V2.03 / World, 1995

Impact category Unit Total
abiotic depletion kg Sb eq 0.0112622
global warming (GWP100) kg C02 eg 17449238
ozone layer depletion (ODP) kgCFC-11 gg 0
human toxicity kg 14-DBeg  0.07953%
fresh water aquatic ecotox. kg 14-DBeg  0.0002393
marine aquatic ecotoxicity kg 14-DBeg 1104861
terrestrial ecotoxicity kg 14-DBeq  4.15E-05
photochemical oxidation kg C2H4 0.0002221
acidification kgS02eq  0.0104419
eutrophication kgPO4—eq  0.0023227

Table B78 Results of the impact assessment transportation in no load of asphalt pavement
by using CML 2 baseline 2000 V2,03 / World, 1995

Impact category Unit Total
abiotic depletion kg Sbeq 151E-07
global warming (GWP100) kg C02 eg 2.18E-05
ozone layer depletion (ODP) kgCFC-11 eq 0
human toxicity ky14-DBeg  9.96E-07
fresh water aquatic ecotox. kg 14-DBeq  3.19E-09
marine aquatic ecotoxicity kg 1,4-DB eq 1.48E-05
terrestrial ecotoxicity kg 1,4-DB eq 5.55E-10
photochemical oxidation kg C2H4 2.81E-09
acidification kg S02 eq 1.32E-07

eutrophication kg P04—eq 2.90E-08
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Table B79 Results of the impact assessment transportation in full load of asphalt pavement
by using Eco-indicator 95 V2.03 / Europe e

Impact category Unit Total
greenhouse kg C02 17361212
ozone layer k?( CFCLL 0
acidification g 502 0.0137654
eutrophication kg P04 0.0023227
heavy metals ky Pb 2.11E-07
carcinogens kgB%’ 143E-09
winter smog kg S 0.0014308
summer smog kg C2H4 0.0022955
pesticides kg act.subst 0
energy resources MJLHV 23311181
solid waste ky 0.0023862

Table B80 Results of the impact assessment transportation in no load of asphalt pavement
by using Eco-indicator 95 V2.03 / Europe ¢

Impact category Unit Total
greenhouse kg C02 2.1TE-05
ozone layer k?( CFCLL 0
acidification g S02 1LT3E07
eutrophication kg P04 2.90E-08
heavy metals kg Po 36IE-12
carcinogens kg B(a)P 1.80E-14
winter smog kg SPM 191E-08
summer smog kg C2H4 3.02E-08
pesticides kg act.subst 0
energy resources MILHV 0.0003131

solid waste kg 3.20E-08
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Table B81 Results of the impact assessment recycling asphalt by using CML 2 baseline
2000 2.03 / World, 199

Impact category Unit Total

abiotic depletion kg Sb eq -0.976468
global warming (GW P100) kg C02 eq -24.8924
ozone layer depletion (ODP) kgCFC-Il eg -3.12E-05
human toxicity kg 1,4-DB eq -16.38605
fresh water aquatic ecotox. kg 1,4-DB eq -1.547806
marine aquatic ecotoxicity kg 1,4-DB eq -6806.238
terrestrial ecotoxicity kg 1,4-DB eq -0.098348
photochemical oxidation kg C2H4 -0.009426
acidification kg S02 eq -0.125598
eutrophication kg P04— eq -0.022245

Table B82 Results of the impact assessment recycling asphalt by using Eco-indicator 95
V7 03 / Europe ¢

Impact category Unit Total
greenhouse kg C02 -21.43815
ozone layer kgCFCII -4.15E-05
acidification kg S02 -0.146792
eutrophication kg P04 -0.022151
heavy metals kg Pb -0.000165
carcinogens kgB(a)P -2.56E-06
winter smog kg SPM -7.63396
summer smog kg C2H4 -0.064811
pesticides kg act.subst 0
energy resources MJLHV -40.31012

solid waste kg 0.0083136
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Table B83 Results of the impact assessment landfill asphalt by using CML 2 baseline 2000
V2.03 / World, 1995

Impact category Unit Total

abiotic depletion kg Sh eq 0.0035931
global warming (GWP100) kg C02 eq 0.5538936
ozone layer depletion (ODP) kgCFC-1 leqg 7.30E-07
human toxicity kg 1,4-DB eq 0.1359022
fresh water aquatic ecotox. kg 1,4-DB eq 0.0294802
marine aquatic ecotoxicity kg 1,4-DB eq 116.92078
terrestrial ecotoxicity kg 1,4-DB eq 0.0005281
photochemical oxidation kg C2H4 0.0001347
acidification kg SO02 eq 0.00413
eutrophication kg P04— eq 0.0008371

Table B84 Results ofthe impact assessment landfill asphalt by using Eco-indicator 95 V2,03
| Europe

Impact category Unit Total
greenhouse kg C02 0.5406285
ozone layer kg CFC11 9.72E-07
acidification kg S02 0.0052358
eutrophication kg P04 0.0008371
heavy metals kg Pb 1.88E-06
carcinogens kg B(a)P 5.45E-09
winter smog kg SPM 0.0017239
summer smog kg C2H4 0.0009251
pesticides kg act.subst 0
energy resources MJLHV 7.5900282
solid waste kg 0
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