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An Inter-regional Freight Transport Network Problem

Considering Cross-Border Investment and Policy

Student : Tsai-Hsin, Shih Advisor : Dr. Kuan-Cheng, Huang
Dr. Ka-Io, Wong

Department of Transportation and Logistics Management
National Yang Ming Chiao Tung University

Abstract

The multimodal network design problem is often used to evaluate the benefits of
transportation investment. Since the freight modelling shared the same network with
passenger modelling, the network model formulated with both elements. The research
establishes the transportation investment projects on the borders to take the cross-border
factor into consideration to discuss how the project combination make changes on both
regional and single-country government’s perspective. The mentioned benefit is the
travel time saving value generated by making improvements on the cross-border

facilitations.

The model is formulated with a bi-level programming. The upper-level model is a
discrete optimization algorithm designed by the concept of knapsack problem to
determine the best combination of investment projects that the network benefit is
maximized, whilst the network benefit is calculated by the simulation of the network

under implementing the selected projects in the lower-level model.

The model is applied to a large-scale multimodal multi-region network to show
that the bi-level mechanism works. In the case example, it generated good benefits in
both BBIN region and Bangladesh network when implemented the investment on
Tamabil and Bhomra cross-border points, but it performed better with additional project
on Sheola in BBIN region than in Bangladesh network since it would bring heavier
congestion in Bangladesh. As stated above, the model provides the investors with

different evaluation aspects when doing decision-making on cross-border investments.

Keywords: Bi-level programming, Multimodal freight network, Cross-border network,

Investment decision-making
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%41 A7 2 B8R g
# India side Bangladesh side Mode Established in
test network
1 Gede Darshana Railway No
2 Singhabad Rohanpur Railway No
3 Mahadipur Sonamasjid Road Yes
4 Petrapole Benapole Railway No
5 Petrapole Benapole Road Yes
6 Radhikapur Birol Railway No
7 Haldibari Chilihati Railway No
8 Agartala Akhaura Railway Yes
9 Agartala Akhaura Road Yes
10 Changrabandha Burimari Railway No
11 Changrabandha Burimari Road Yes
12 Mabhishasan Shahbazpur Railway No
13 Srimantpur (Tripura) Bibirbazar Road Yes
14 Sabroom Ramgarh Road Yes
15 Sutarkandi Sheola Road Yes
16 Dawki Tamabil Road Yes
17 Ghojadanga Bhomra Road Yes
18 Fulbari Banglabandha Road Yes
19 Balurghat Hili Road Yes

39


https://yourfreetemplates.com/south-asia-map-free-templates/

Bl 4.8 B8 A K84 BBIN R i ¥

Chilihati

7 10/11
Burimari

18

Banglabandha

Sonamasjid

B 49 BRARELAT 4P EB izl T L

40



FICMS H#-3) ¢ ¢ 3 B RIS 0 AR RR L WHHE Waa LR
(Primary road link)i = Hfgehie e » @ AFT 5 2 BB EEY § 300 - i BEK
(Secondary road link) » % 2018 & {33+ %l F 4 #5227 At tRs B Bl b T
B A2 AR 0 AR ALY HEBRBR RPN L AT
RIFHCALY ATH{ DR BN R B o A7 A0 R CMS 03 Mg b = 12
G BRS A8 BEBLELTOR ) R A KPS L ORIEE 0 2 425 L 43 SEBHELT S
P R AR B b T BB A B 15 eniE) 0 2 i ER A ch CMS BB
o L BE AT PR EDT LR -

Network in CMS model Test Network in this research

Road
network
43 LF AP R S E AR L R T £ B
Network in CMS model Test Network in this research
Rail
network

41



422 BF 8K T

j\ Hy‘v, ——ré}%—‘*‘,‘qll—ﬁiﬁ#%w Q:FI% _}%.'—mlgﬁ_fé'%&'\ﬁ'{’ﬁ—r%]i—]—%’\—ajﬂ»*& K2
@T%ﬁwﬂ@%%nﬂﬁﬂ’u%&wﬂ%%mwﬁﬁ*:’?wa‘éﬁﬁww
FECLHA, 0 R R EK TR SR

(DB H B e g 3%

g:&g&%rﬁ@@]mﬁn + ’T:"/»\;f;\ﬁlﬁ;é]zk HETFTEMET LR HTLE
BLOP @I AR T od WA ERE R FUMP Y R TR AT
2 5

FORRARE S A 2 AR R I kR B AR IR A R ERS AR
AEEEN B RETFIAMOFRIEI R Y RNk G I F AT LT AK
ERAEM 2 TRAITRE LIS ) DR AHEE B LEREORT
- BEHBHW D BEK EHEBOT TS AR A th«ilﬁxwm#%mﬂ@
o BR Y CLEARFFEF ST AN S PE R iR B LR
Fengit oy o

JER =87 L iy % & 7 #x i i@ B 2% »F (Customs facilities) ~ £ & (Land port)

2 i i B (Access road) 0 € BB AR F £ 2 " ML B 40 W BB BE oAl BE P
A miﬁ« LESBLBE L chi s R @ 7 e MK E 2 ARES | E 3K % (Railway cargo
facilities) & » W ¢ BB F M b T BEPER o 12 311 /) & ¢ ik 43N (6) %
PP BB A il d BB R W8 T Rz, R R AR AR 2a
VEFHRE R LR U O)RP 1 s % T A EFTERATH AR E T E
E ﬁ‘én&ﬁ_«fi"‘ U g B PR > 3 g 0 R R j\:}‘?ﬁﬁjﬂ— e LA 18 e a) o

th(xgp, zg) = t2 + 10 — 1,2, Va € A, Vk €K (6)

Ba
X,
1+ a, <—o ak >
T, + 1.2,

AT PR RS ﬂ,km%ﬁ“ﬁn*oxﬁ,\w\#% 35 A0
FE 528000 2 FB/p ;T A RAATE AMBPEESR
f;%,gﬁ,@ Ba B d B 18 Bl PErdnai il B o d 2? K BT 5 M )

IR S HE S R RERET S 2 0 KR RS F 60000 2
/P o PR R kD CMS AP e i B3R 25 P e L ME G E 4T
HERE  VEMRBREFREREPRT > BUMPTRS 10 ] pF -

FREE LA B
e RPN S QRN 4

o
A

(i \mw

= A
lﬂ

=k

fise

2

42



%44 RFT Y ARER B Y H S

\\xr

#

After implementing

Base . .
improvement facility
Road/Rail border point’s
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Time value per unit | USDS$ per hr
Per Passenger 2.38
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Cross-border points BBIN TTSV (USDS$) Bangladesh TTSV (USDS$)
#1 (Rail) 0 0
#2 (Rail) 0 0
#3 (Road) -0.46 million -1.09 million
#4 (Rail) 0 0
#5 (Road) -2.20 million -2.11 million
#6 (Rail) 0 0
#7 (Rail) 0 0
#8 (Rail) 0 0
#9 (Road) 0 0
#10 (Rail) 0 0
#11 (Road) -0.70 million -4.63 million
#12 (Rail) 0 0
#13 (Road) 104.88 3.13
#14 (Road) 0 0
#15 (Road) 6.94 million -0.48 million
#16 (Road) 8.38 million 0.93 million
#17 (Road) 2.41 million 2.30 million
#18 (Road) -2.05 million -2.32 million
#19 (Road) -0.43 million -1.16 million
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# 4.8 A#HEFHAHL0 hw B iR R

Base Network

#16 Implemented

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2
[ ] Volume/Capacity > 0.6

(4 Volume/Capacity > 1
| Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000
B volume > 200000
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# 4.9 H gLp|R#16 pF¥t BBIN 3 F 4cfoenfe e 1t

#16 BBIN BAN
PCU 8,496 4,790

Car PCU-hour 10,593 1,141.
Vehicle-kilometer | -305,664  -102,070

PCU 17,846 5917

Bus [PCU-hour 1,422 1,483
Vehicle-kilometer 468,804‘ 97,720‘

PCU | 42,089 37,117

Truck PCU-hour | 133,554 72,586
Vehicledkilometer |  1,255391] 2,361,853
Wolume(ton) 11,298,035/ 74,104

e Volumehour 2616788 279,003
Ton-kilometer -37,138,202( -14,339,215

Holome (ton) | 164082  -109,500

Cz:;lo :Volume-hour | 70,671_ 57,6554
Ton-kilometer -3,533,542 -2,882,748

Solume -29,849 25,288

pasl::::llger Passenger-hour 14,454 9,871
Passenger-kilometer | -722,692 -493,552)

Travel time saving value($) 8.38 million 0.16 millionl
Total PCU-kilometer 1.42 million|  2.36 million
vTotal ton-kilometer | -40.67 million' -3.38 million
Time saving for passenger(%) | 0.23% -0.05%‘
Time saving for ton(%) 2.26% 10.52%
Time saving for PCU(%) | 1.37% -6.47%
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Base Network #15 Implemented

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2 [ | Volume/Capacity > 1

[ Volume/Capacity > 0.6 | Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000
B volume > 200000
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# 411 H gRpI3##15 P BBIN 2 F 4edr et e 00

Car

Bus

Truck

Road
cargo

Rail
cargo

Rail

passenger

#15

PCU

PCU-hour
Vehicle-kilometer
PCU

PCU-hour
Vehicle-kilometer
VPCU

PCU-hour

Vehicle-kilometer

Volume(ton)

Volume-hour

Ton-kilometer

Volume (ton)

Volume-hour

Ton-kilometer

Volume

Passenger-hour

Passenger-kilometer
R e T E——

Travel time saving value($)

Total PCU-kilometer

Total ton-kilometer

Time saving for passenger(%)

Time saving for ton(%)
Time saving for PCU(%)

52

BBIN
-1,030
2,616

5,269

-2,616
10,447
-262,641
-31,861
144,804
997,280
-916,033
2,095,964
-16,252,750

-212,739

91,922

-4,596,124

18,599
-12,626
631,325

0.74 million

-20.85 million
0.48%
1.84%
1.49%

BAN

299

1,264
23,233
-658

1,410
-27,300
17,440
37,812
1,692,040
29,485
-183,551
15,365,743
-140,467
74,683
-3,734,136
24,080
-18,880
944,002

6.94 million -0.48 million

1.69 million

11.63 million

0.02%
-3.40%
3.59%
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Base Network

#18 Implemented

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2
[ ] Volume/Capacity > 0.6

(4 Volume/Capacity > 1
| Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000
B volume > 200000
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# 4.13 H gLipE#18 ¥t BBIN 2 F 4o d e e g 10

Car

Bus

Truck

Road
cargo

Rail
cargo

Rail

passenger

| #18

PCU

fPCU-hour
:Vehicle-kilometer
PCU

vPCU-hour

Vehicle-kilometer

PCU

.PCU-hour
Vehicle-kilometer
Volume(ton)
Volume-hour
:Ton-kilometer
Volume (ton)
Volume-hour
Ton-kilometer
Volume

Passenger-hour

Passenger-kilometer

BBIN
-97
229
-459
289
191
4,788
-1,719
4,743
40,273
5,024,195
-661,265
55,443,004
-6
2
-121
-3,306
1,085
-54,240

BAN

-267

29

-3,624

11

-39

257

3,739
-3,063
116,219
5,152,881
-744,949
51,768,681
-2

1

-30

-2,205
719
-35,967

Travel time saving value($)

Total PCU-kilometer

Total ton-kilometer

Time saving for passenger(%) |

Time saving for ton(%)
Time saving for PCU(%)

55

0.02%
-0.56%
0.05%

-2.05 million -2.32 million
0.04 million
55.44million

0.11 million

51.77million

0.00%
-23.28%
-0.27%
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T(x)=10 mins

T(x)=120 mins T(x)=x mins T(x)=120 mins T(x)=x mins

(a) Initial network (b) Invested network
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4 414 K ArE g 22 15-16-17 cnfy iRt 1t i

Base Network #15-16-17 Implemented

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2 [ | Volume/Capacity > 1

[ Volume/Capacity > 0.6 | Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000

B volume > 200000
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% 4.1515-16-17 2 & ¥ BBIN & F 4o f e e 52 1t

#15-16-17 BBIN BAN
PCU -8,288 '4'354
Car  PCU-hour 15,230 2723
Vehicle-kilometer -285,502 -71,747
PCU 16,796 6,175
Bus  PCU-hour 17,407 641
Vehicle-kilometer 445,100. 108,879
pCU 139,357 117,250
Truck PCU-hour 446,916 -65,193
Vehicle-kilometer 4,173,904 7,761,846
Nolume(ton) 6,289,594  -2,597,198
fa"ragi Volume-hour 8,463,110 749,455
Ton-kilometer -144,461,307, -41,726,043
Volume (ton) -212,588 -140,427
Cf;jé‘o Volume-hour 91,853 74,669
Ton-kilometer -4,592,638 -3,733,460
Volume 29,419 24,144
pasfsgggeriPassenger-hour 13,563 10,090
Passenger-kilometer -678,167 -504,528
Travel time saving value($) 27.13 million 2.45 million
Total PCU-kilometer 433 million  7.80 million
.Total ton-kilometer -149.05 million' -45.46 milliori
vTime saving for passenger(%) 1.04% 0.08%
Time saving for ton(%) 7.20% 25.76%
‘Time saving for PCU(%) 4.52% -5.60%
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Base Network #13-16-17 Implemented

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2
[ ] Volume/Capacity > 0.6

(4 Volume/Capacity > 1
| Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000
B volume > 200000
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#13-16-17 BBIN BAN
PCU -8,495 -4,789
Car: CU-hour 10,592 1,141
Vehicle-kilometer -305,645 -102,064
PCU 17,847 5917
Bus CU-hour 1,424 -1,483
Vehicle-kilometer 468,812 97,719
PCU -42,089 37,114
Truck PCU-hour 133 555 -72,586
Vehicle-kilometer 1,255,412 2,361,834
Volume(ton) -3,559,760 -2,695,255
g"rag‘(‘) Volume-hour 3,390,643 1,017,517
Ton-kilometer -81,983,442 -58,357,703
Volume (ton) -164,082 -109,500
c[:?:o Volume-hour 70,671 57,655
Ton-kilometer -3,533,542 -2,882,748
Volume -29,828 -25,276
pasl::ﬂger Passenger-hour 14,447 9,866
Passenger-kilometer -722,347 -493,320
Travel time saving value($) 10.80 million 3.23 million
Total PCU-kilometer 1.42 million 2.36 million
Total ton-kilometer -85.52 million -61.24 million
Time saving for passenger(%) 0.23% -0.05%
Time saving for ton(%) 291% 33.60%
Time saving for PCU(%) 1.37% -6.47%

62



TS B RE E R DPIER 0 7 & Tamabil(#16)%2 Bhomra(#17) %>+ =

B s RET N E D] PR S 'J‘ij:%c:}il??]ﬁﬁj—ﬁ?ili
kéﬂ’—zp » ¥ Ffécé“éfaki%ﬁé@, e &% F 3 BBIN %3 > RI7 HHELL

d 3R R FAMas AFEUITEL s TG L1
BT A e AT TN BT F UM ERER LRGSR
Fﬁ}éi,&_‘rﬁz;:i%%:;w;fﬁ ?451?&1%%;,1‘1?},;2%%” VRN H D RREER
FARRE- TR BB E AR 22016 £ T BE T L ERY YR
s SRR N AR R d SRR S T%%i“?”?%m%*% FRFRAET R
MR Fiv g g R ay b B2d -

%£?¥\%@§”ﬁaﬁ’ i3 m%?%‘@j%?m
REFEME 26 (45 F';"L’éiﬁif"“%ﬁiﬁ;’iﬂéﬁ&? F#i%ﬁ—?m

ggjxaaﬁgafﬁ?amig : w% J:‘%F'&wrlﬂg‘f %5 0.5 /J~E%°

% 4.18 335 e LT m&% *j}z‘[ 9}&

) ] After implementing
After implementing

Base ) . improvement &
improvement facility

E-customs facilities

Road/Rail border point’s

o 18 hrs 8 hrs 0.5 hrs
customs passing time
] 2-lanes 4-lanes 4-lanes
Road capacity
28000 PCU/day 60000 PCU/day 60000/PCU/day

Ao E A St BBIN % i cofe dich i f# 15-16-17 % 3 e de Bli: e chic
B dfE 13-16-17 0 A |1 418 hfic ke (7R3 0 LRI R 15 L

II}o

63



(1) B3 BBIN ¥ # 5 G L FH¥ 28 15-16-17 HT F A M R
PR

2419 A AV AT ARMRT I AM TEEDE IR A 420 0 RO RR
THUM APPSR o g R R AR R T F LMD
SR T R RRRR R B e o R B 400
L &P FE3) > & Bhomra(#17)F #-3@ BPFR "2 MP|8iT3 3 2 2 #H
T PR e d Rl WmﬁioﬂiﬂuO§%4JS%“@%f?4iM
iR R WAPR FERpRE G R ARIFEREY > FIH e in
‘E.%@ii.-s?hfv*ﬁé?iﬂ*ﬁiJ iR - EARR LR S T R HE
PREn T o R EREM TR {2 A 3RS0 f e onE o BELK

?é;@?l B dd foopElaE gy o

;-:é

7

(i

() R L RAEERFTHS LS 131617 AT I AN AR

ARA T HEL 13-16-17 T FAMT E——eé#)»?’ﬁéztm~ww
£ 15-16-17 « 3Aple o 114 422 9@ £ 417 7w H P G x L u| a3t b |
Ein R e ds o K E IR ()R T 2 e B4m7ﬁ&§4ﬁw@’
PP B FL AR B S I ERL ;2 Y & Tamabil(#16) 2

Bhomra(#17)i i ¢ # 4% /% & mkﬁi&] Bois > R A Zb AR uteE 2 5 i@
FEAPRIEFRERFE S B o K ER R IL?I » Bibirbazar(#13) %4>+ 7
FHMEARTARFEAF AT IEAMPAR H e E P RT 2 ¥

BREY Rt L AHAGEFEFLRT I EfIE 2T R 2

v WY el E A BT T RS S o R R RS ke R AR

lb’ﬁﬁﬁ%%ﬂ:%ﬁ?¥&ﬁ%%u@@ﬁ§~%%iwg&&g¢y

G oo A FnEEL TEP > A FH B REE KR DT T ’E‘i,*r%ﬁ);f-,&e?

FEFRDMBTHEFLFPRT BN EFLFIF LIV RS
_{E%%k#pﬁﬁ?%i\gai S g e n A kL MaveE e

P

64



2419 BT I TET I

REFAMTETIAMT 6 15-16-17 2 B e 4y 0t R

15-16-17 Implemented 15-16-17 Implemented

without E-customs with E-customs

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2 O Volume/Capacity > 1

[ ] Volume/Capacity > 0.6 [ Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000
B volume > 200000
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E #15-16-17 BBIN BAN
PCU -8,288 -4,354
Car  PCU-hour 15,230 2,723
Vehicle-kilometer -285,502 -71,747
PCU 16,796 6,175
Bus PCU-hour 17,407 -641
Vehicle-kilometer 445,100 108,879
PCU -139,357 117,250
Truck PCU-hour 446,916 -65,193
Vehicle-kilometer 4,173,904 7,761,846
Volume(ton) 2,090,083 4,493,482
goragi Volume-hour 7,063,499  -514,294
Ton-kilometer -53,214,829 39,573,099
Volume (ton) -212,594 -140,431
Cz:;lo Volume-hour 91,855 74,671
Ton-kilometer -4,592,773 -3,733,569
Volume -29,419 -24,144
pasrs{grillger Passenger-hour 13,563 10,090
Passenger-kilometer -678,167 -504,528
Travel time saving value($) 22.77 million -1.49 million
Total PCU-kilometer 4.33 million  7.80 million
Total ton-kilometer -57.81 million, 35.84 million
Time saving for passenger(%) 1.04% 0.08%
Time saving for ton(%) 6.02% -13.74%
Time saving for PCU(%) 4.52% -5.60%
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13-16-17 Implemented 13-16-17 Implemented
without E-customs

with E-customs

Road PCU

assignment

(PCU)

Volume/Capacity > 0.2
[ ] Volume/Capacity > 0.6

[ Volume/Capacity > 1
| Volume/Capacity > 1.2

Road cargo

assignment

(Ton)

Rail cargo

assignment

(Ton)

Rail
passenger

assignment

(Person)

[ Volume > 10000
@ volume > 50000

B volume > 100000
B volume > 200000
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E #13-16-17
;PCU
Car PCU-hour
%Vehicle-kilometer
PCU
Bus gPCU-hour
[Vehicle-kilometer
PCU
Truck :PCU-hour

%Vehicle-kilometer

Volume(ton)
S Volume-hour
cargo |
Ton-kilometer
Volume (ton)
. Volume-hour
cargo
‘Ton-kilometer
Volume
Bail Passenger-hour
passenger

Passenger-kilometer

BBIN

-8,495

10,592
-305,645
17,847
1,424
468,812
-42,089

133,555

1,255,412
4,824,097

1,985,611

9,638,702
-212,744

91,924

-4,596,221
-29,828
14,447
-722,347

P x -
Bty

BAN
4,789
1,141
102,064
5,917
1,483
97,719
37,114
72,586
2,361,834
4,398,796
-247,434
23,021,030
140,471
74,685
3,734,249
25,276
9,866
-493,320|

Travel time saving value($)
Total PCU-kilometer

Total ton-kilometer

Time saving for passenger(%)
Time saving for ton(%)

Time saving for PCU(%)

6.44 million

1.42 million
5.04 million
0.23%
1.75%
1.37%

-0.69 million

2.36 million

19.29 million|

-0.05%
-5.40%
-6.47%)
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*ifdse =

BBIN Bi-level Test Bangladesh
Combination | TTSV (USD$) | Combination | TTSV (USDS)
15-16-17 27,134,702.29 13-16-17 3,227,812.26
16-17 10,796,305.55 16-17 3,227,812.02
15-17 9,326,817.45 13-17 2,299,324.34
15-16 24,721,525.65 13-16 925,950.21
1-15-16 24,721,525.54 1-16-17 3,227,812.02
2-15-16 24,721,525.57 2-16-17 3,227,812.02
3-15-16 24,256,348.01 3-16-17 -179,828.47
4-15-16 24,721,525.65 4-16-17 3,227,811.96
5-15-16 23,681,748.39 5-16-17 3,227,812.02
6-15-16 24,721,525.56 6-16-17 3,227,812.02
7-15-16 24,721,525.56 7-16-17 3,227,812.02
8-15-16 24,721,525.67 8-16-17 3,227,811.96
9-15-16 24,721,527.09 9-16-17 3,227,812.02
10-15-16 24,721,525.67 10-16-17 3,227,811.97
11-15-16 24,400,703.18 11-16-17 -3,697,897.83
12-15-16 24,721,525.58 12-16-17 3,227,811.96
13-15-16 24,721,529.54 14-16-17 3,227,812.02
14-15-16 24,721,525.58 15-16-17 2,448,298.61
18-15-16 23,365,184.45 18-16-17 -1,388,380.45
19-15-16 24,275,739.59 19-16-17 -244,064.60
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it =

Cross-border BBIN TTSV (USD$) Bangladesh TTSV(USDS)
points Initial Iteration 1 Initial Iteration 1
#1 (Rail) 0 0 0 0
#2 (Rail) 0 0 0 0
#3 (Road) -458,455.79 -458,455.79 | -1,091,895.71 | -1,091,895.71
#4 (Rail) 0 0 0 0
#5 (Road) -2,201,619.24 | -1,039,777.26 | -2,113,250.31 | -2,113,250.31
#6 (Rail) 0 0 0 0
#7 (Rail) 0 0 0 0
#8 (Rail) 0 0.02 0 0
#9 (Road) 0 1.44 0 0
#10 (Rail) 0 0.02 0 0
#11 (Road) -702,158.47 -320,822.47 | -4,631,880.66 | -4,631,880.66
#12 (Rail) 0 0 0 0
#13 (Road) 104.88 104.88 3.13 3.13
#14 (Road) 0 0 0 0
#15 (Road) 6.941,399.85 | 16,338,396.73 -476,736.02 -476,736.02
#16 (Road) 8,384,249.45 | 17,807,884.84 925,950.28 928,487.92
#17 (Road) 2,408,796.79 | 2,413,176.64 | 2,299,324.29 | 2,301,862.05
#18 (Road) -2,051,393.70 | -1,356,341.20 | -2,321,189.34 | -2,321,189.34
#19 (Road) -431,851.41 -431,851.41 | -1,155,095.51 | -1,155,095.51
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