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Abstract

In spite of numerous advantages in railroads such as mass transportation, high reliability, and environmental soundness etc.,
the value of railroad construction is relatively underestimated compared to road. This is because the current method of
evaluation focuses mainly on economic effect. In this study, considering recent research results, the environmental value of

railroad construction was assessed by calculating the effect of reduction of emissions and water contamination. With these two
benefits, the environmental effect produced by railroads and road construction was calculated and compared to each other
using EMME/3. As a result, the senario 4 which considers ‘Hot/Cold start’ condition and water contamination had highest
benefits. Furthermore, the environmental effect produced by railroad is 55~101% higher than road construction. If the

suggested method is used in the current appraisal system, the environment-friendly mode like railway would be highly valued,

much more than before.
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3lete WS AdRy, AA AZxdd hE AlEEAS Table 1. Unit cost of air pollution (base year: 2007)

T A=Az Qe #7474 a3E =24 Aee (unit: won'ke)

H - B89k Pollutants (6[0) HC NOx PM CO,
Cost 7,877 9,155 9,471 30,941 424
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Fig. 1. Concept diagram for Hot/Cold start conditions on links.
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Table 3. Emission unit of water pollutants from road
(unit: kg/km*/day)

BOD SS T-N T-P Total
154.70 412.22 14.30 1.65 582.87
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Fig. 2. Alternatives of case study.

Table 5. Scenarios for case study

(a) Railroad construction (b) Road construction

Alternatives Scenario Description
Scenario 1 | Current criteria (Hot-start)
Scenario 2 | Current criteria + Water contamination reduction benefit
Railway construction | Scenario 3 |Current criteria + Air pollution reduction benefit (Hot/Cold start)
. Current criteria + Water contamination reduction benefit + Air pollution reduction benefit
Scenario 4
(Hot/Cold Start)
Scenario 1 | Current criteria (Hot-start)
Scenario 2 | Current criteria + Water contamination reduction benefit
Road construction Scenario 3 | Current criteria + Air pollution reduction benefit (Hot/Cold start)
. Current criteria + Water contamination reduction benefit + Air pollution reduction benefit
Scenario 4
(Hot/Cold start)
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Traffic Demand Analysis

e Base Year : 2017
¢ Alternatives : Rail,

.

Setting Units
for Cold Start

¢ Cold start/Hot start
ratio

* Consider the ratio in
scenarios

g

Calculation of
Environmental Benefit

e 2 Alternatives and 4
scenarios

Fig. 3. Analysis procedure for case study.
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Table 6. Emission ratio of hot-start and cold-start

Classification Cold-start ratio
(610) 8.93
NOx 3.59
VOC (HC) 11.84
Fuel consumption (CO,) 1.36

Table 7. Air pollution cost of passenger car by speed
(unit : won/km)
Speed CO NOx HC PM CO, Total
10 24412 | 2779 | 71.98 0.00 6.13 | 350.02
20 107.74 15.94 2473 0.00 4.15 152.56
30 66.76 11.52 13.30 0.00 3.30 94.88
40 47.48 9.15 8.46 0.00 2.81 67.90
50 36.49 7.64 6.04 0.00 2.48 52.65
60 29.49 6.58 451 0.00 2.23 42.81
70 24.56 5.82 3.52 0.00 2.05 35.95
80 20.99 523 297 0.00 1.90 31.09
90 18.28 4.76 2.42 0.00 1.78 27.24
100 16.07 4.39 2.09 0.00 1.68 2423
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(a) Do nothing
Fig. 4. Traffic volume of alternatives.

(b) Railroad

(c) Road
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Table 8. Changes of total vehicle-km in impact area

(unit: veh-km)

Do nothing | Do action Difference Ratio
(A) (B) (B-A) ((B-A)A)
Railway 16,043,575 | V101,259 | V¥0.63%
16,144,834
Road 16,160,007 Al5172 A0.01%
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Table 9. Environmental benefits by alternatives and senarios (base year: 2017)

(unit: million won/year)

Classification Air pollution Water contamination Current Total
reduction benefit reduction benefit environmental benefit
) Scenario 1 - - 1,516 1,516
coi:t‘:lv;iyon Scenario 2 ; 285 1,516 1,801
(A) Scenario 3 542 - 1,516 2,058
Scenario 4 542 285 1,516 2,343
Scenario 1 - - 936 936
conI;SSStion Scenario 2 i 23 936 894
(B) Scenario 3 392 - 936 1,328
Scenario 4 392 -43 936 1,285
Scenario 1 61.97%
Ratio Scenario 2 101.45%
((A-B)/B) Scenario 3 54.97%
Scenario 4 82.33%
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