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TABLE - 6.4
INLAND WATER TERMINAL AT KURSELA
CAPITAL COSTS 2012-13: (In Rs. lakhs)
SI. No. Item Quantity | Unit Rate | Amount |
1 Floating Pontoon (35m X 9m) 1 no. 110 lakhs 110.00
2 Approach Gangway 1 no. 100 lakhs 100.00
2 nos. @ (35m X 2.5m)
3 Retaining Wall 1 no. 60 lakhs 60.00
(For Gangway on the ground
portion)
4 Cranes 5T Capacity 1 no. 90 lakhs 90.00
(10cycles/hr,18m outreach)
5 Fork lift Trucks (3 T Capacity) 1 no. 10 lakhs 10.00
6 Pay loaders 1 no. 30 lakhs 30.00
7 Dumper Trucks 2 nos. 30 lakhs 60.00
8 Covered Storage Shed ( for 30m X 15000/ 135.00
bagged cargo) 30m Sqg.m.
9 Open Storage Area (for building 2100sgm | 2500/Sq.m 52.50
material, steel, and timber) including
Truck Parking Area.
10 Reclamation of storage area 3000sgm | 180/Cu.m 25.92
X4mX 1.2
11 Office Building 8m X 4m | 15000/Sq.m 4.80
12 Weigh Bridges 1no. 15 lakhs 15.00
13 Watch and Ward 3m X3m | 7000/Sq.m 0.63
14 Internal Roads LS. 20.00
16 Security Fencing (2m high) L.S. 12.00
16 Water Supply and Drainage L.S. 20.00
17 Fire fighting Arrangement L.S. 10.00
18 Electrical System including L.S. 70.00
Terminal Lighting
19 Land Cost 11200sgm | 2500/sqm 280.00
20 Access Road 3000m 17500/m 525.00
TOTAL | 1630.85
Detailed Engineering 2% | 32.62
Construction Supervision 8% | 133.08
Total Capital Cost | 1796.55
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TABLE - 6.4(i)
INLAND WATER TERMINAL AT KURSELA
CAPITAL COSTS 2025-26: (In Rs. lakhs)
Sl. No. Item Quantity | Unit Rate | Amount
1 Floating Pontoon (35m X 9m) 2 nos. 110 lakhs 220.00
2 Approach Gangway 2 nos. 100 lakhs | 200.00
2 nos. @ (35m X 2.5m)
3 Retaining Wall 2 nos. 60 lakhs 120.00
(For Gangway on the ground portion)
Cranes 5T Capacity 1 no. 90 lakhs 90.00
(10cycles/hr,18m outreach) N
5 Fork lift Trucks (3 T Capacity) 1 no. 10 lakhs 10.00
6 Pay loaders 1 no. 30 lakhs 30.00
7 Dumper Trucks 3 nos. 30 lakhs 90.00
8 Covered Storage Shed ( for 50m X 15000/Sq.m | 225.00
bagged cargo) 30m ;
9 Open Storage Area (for building 4800 sgm | 2500/Sq.m | 120.00
material, steel, and timber)
including Truck Parking Area.
10 Reclamation of storage area 6300sgm | 180/Cu.m 54.43
; X4m X 1.2
11 Office Building 8m X4m | 15000/Sq.m 4.80
12 Weigh Bridges 1 no. 15 lakhs 15.00
13 Watch and Ward 3m X3m | 7000/Sg.m 0.63
14 Internal Roads L.S. 20.00
15 Security Fencing (2m high) L.S. 12.00
16 Water Supply and Drainage LS. 20.00
17 Fire fighting Arrangement L.S. 10.00
18 Electrical System including LS. 70.00
Terminal Lighting
19 Land Cost 11200sgm | 2500/sqm | 280.00
20 Access Road 3000m 17500/m 525.00
TOTAL | 2116.86
Detailed Engineering 2% | 42.34
Construction Supervision 8% | 172.74
Total Capital Cost | 2331.94
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TABLE - 6.4(ii)
INLAND WATER TERMINAL AT KURSELA
CAPITAL COSTS 2035-36: (In Rs. lakhs)
Sl. Item Quantity Unit Rate | Amount
No.
1 Floating Pontoon (35m X 9m) 4 nos. 110 lakhs 440.00
2 | Approach Gangway 4 nos. 100 lakhs 400.00
2 nos. @ (35m X 2.5m)
3 | Retaining Wall 4 nos. 60 lakhs 240.00
( For Gangway on the ground
portion)
4 | Cranes 5T Capacity 2 nos. 90 lakhs 180.00
(10cycles/hr,18m outreach)
S | Fork lift Trucks (3 T Capacity) 2 nos. 10 lakhs 20.00
6 | Payloaders 2 nos. 30 lakhs 60.00
7 | Dumper Trucks 5 nos. 30 lakhs 150.00
8 | Covered Storage Shed ( for 90m X 30m | 15000/Sq.m. 405.00
bagged cargo)
9 | Open Storage Area (for 8500 sgm 2500/Sg.m 212.50
building material, steel, and
timber) including Truck
Parking Area.
10 | Reclamation of storage area 11200sgm X 180/Cu.m 96.76
4m X 1.2
11_| Office Building 8m X 4m 15000/Sq.m 4.80
12 | Weigh Bridges 1 no. 15 lakhs 15.00
13 | Watch and Ward 3m X 3m 7000/Sq.m 0.63
14 | Internal Roads L.S. 20.00
15 | Security Fencing (2m high) L.S. 12.00
16 | Water Supply and Drainage LS, 20.00
17 | Fire fighting Arrangement L.S, 10.00
18 | Electrical System including L.S. 70.00
Terminal Lighting
19 | Land Cost 11200sgm 2500/sgm 280.00
20 | Access Road 3000m 17500/m 525.00
TOTAL | 3161.69
Detailed Engineering 2% 63.23
Construction Supervision 8% | 257.99
Total Capital Cost | 3482.91
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TABLE - 6.5

Kalyanpur Terminal Facilities — Annual Operating Requirements

2012-13: (In Rs. Lakhs)
Sl. No. Item Amount
1. Man Power cost 32.40
2. O & M cost
-Civil works (2%) 43.44
-Mech. & Elec. Eqpt. (6%) 12.30
-Transportation Eqpt.(8%) 10.40
3, Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 148.54
6. Annual throughput in tonnes 481180
¥ Unit cost / tonne in Rs. 30.87
2025-26: (In Rs. Lakhs)
Sl. No. Item Amount
1. Man Power cost 42.00
2. O & M cost
-Civil works (2%) 61.59
-Mech. & Elec. Eqgpt. (6%) 24.90
-Transportation Eqpt.(8%) 20.80
3. Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 199.29
6. Annual throughput in tonnes 1026323
T Unit cost / tonne in Rs. 19.42
2035-36: (In Rs. Lakhs)
SI.No. Item Amount
1. Man Power cost 58.80
2. O & M cost
-Civil works (2%) 98.23
-Mech. & Elec. Eqpt. (6%) 33.90
-Transportation Eqpt.(8%) 39.20
3. Power cost 5.0
4. Fuel cost 45.0
9. Total Operating cost 280.13
6. Annual throughput in tonnes 1837989
7. Unit cost / tonne in Rs. 15.24
Page 6. 16 of 6. 20 Final Report
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TABLE - 6.6
Basbitti Terminal Facilities — Annual Operating Requirements
2012-13: (In Rs. Lakhs)
Sl.No. Item Amount
1 Man Power cost 32.40
2. O & M cost
-Civil works (2%) 29.42
-Mech. & Elec. Eqpt. (6%) 12.30
-Transportation Eqpt.(8%) 8.00
3 Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 1832.12
6. Annual throughput in tonnes 400912
T, Unit cost / tonne in Rs. 32.95
2025-26: (In Rs. Lakhs)
Sl.No. ltem Amount
y Man Power cost 37.20
2. O & M cost
-Civil works (2%) 4773
-Mech. & Elec. Eqpt. (6%) 19.50
-Transportation Eqpt.(8%) 13.60
3. Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 168.03
6. Annual throughput in tonnes 855117
7 Unit cost / tonne in Rs. 19.65
2035-36: (In Rs. Lakhs)
Sl.No. Iltem Amount
1. Man Power cost 52.80
2. O & M cost
-Civil works (2%) 78.70
-Mech. & Elec. Eqpt. (6%) 33.90
-Transportation Eqpt.(8%) 27.20
3 Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 242.60
6. Annual throughput in tonnes 1531384
L?. Unit cost / tonne in Rs. 15.84
DPR for Developmenit of IWT on River Kasi in the State of Bihar Page 6. 17 of 6. 20 Final Report
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TABLE - 6.7
Dambharaghat Terminal Facilities — Annual Operating Requirements

2012-13: (In Rs. Lakhs)
Sl.No. Item Amount
1. Man Power cost 32.40
2. O & M cost

-Civil works (2%) 22.50

-Mech. & Elec. Eqpt. (6%) 12.30

-Transportation Eqpt.(8%) 5.6
3 Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 122.80
6. Annual throughput in tonnes 301757
7. Unit cost / tonne in Rs. 40.69
2025-26: (In Rs. Lakhs)
Sl.No. ltem Amount
1. Man Power cost 33.60
2 O & M cost

-Civil works (2%) 34.30

-Mech. & Elec. Eqpt. (6%) 17.70

-Transportation Eqpt.(8%) 10.40
3. Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 146.00
6. Annual throughput in tonnes 643627
£y Unit cost / tonne in Rs. 22.68
2035-36: (In Rs. Lakhs)
SI.No. Iltem Amount
il Man Power cost 44.40
2. O & M cost

-Civil works (2%) 52.89

-Mech. & Elec. Eqpt. (6%) 24.90

-Transportation Eqpt.(8%) 20.80
3 Power cost 5.0
4, Fuel cost 45.0
5. Total Operating cost 192.99
6. Annual throughput in tonnes 1152637
7. Unit cost / tonne in Rs. 16.74
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TABLE - 6.8

Kursela Terminal Facilities — Annual Operating Requirements

2012-13: (In Rs. Lakhs)
1. Man Power cost 32.40
2. O & M cost

-Civil works (2%) 21.52

-Mech. & Elec. Eqpt. (6%) 12.30

-Transportation Eqpt.(8%) 5.6
3. Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 121.82
6. Annual throughput in tonnes 233937
1. Unit cost / tonne in Rs. 52.07

2025-26: (In Rs. Lakhs)

j Man Power cost 32.40
2, O & M cost

-Civil works (2%) 30.64

-Mech. & Elec. Eqpt. (6%) 12.30

-Transportation Eqpt.(8%) 8.00
3. Power cost 5.0
4. Fuel cost 45.0
5. Total Operating cost 133.34
6. Annual throughput in tonnes 498971
I, Unit cost / tonne in Rs. 26.72

2035-36: (In Rs. Lakhs)
1. Man Power cost 32.40
2. O & M cost

-Civil works (2%) 47.73

-Mech. & Elec. Eqpt. (6%) 19.50

-Transportation Eqpt.(8%) 13.60
3. Power cost ' 5.0
4, Fuel cost 45.0
5. Total Operating cost 163.23
6. Annual throughput in tonnes 893581
74 Unit cost / tonne in Rs. 18.27

Note : (i) Av. Man power cost considered as Rs. 1,20,000 per annum per personnel.
(i) Annual maintenance cost considered are
- For civil works : 2% of Installation Cost.
- For mech & elec works : 6% of Installation Cost.
- For Transportation eqpt : 8% of Installation Cost.
(iii) Cost of Rs. 5/Kwh is considered for power.
(iv) Cost of fuel considered as Rs.45/litre.
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6.6 CAPITAL AND OPERATING COST OF WATERWAY DEVELOPMENT

Table 6.9 : Capital cost for Waterway Development

o . .. | Rate Amount
SI No Description Quantity | Unit (Rs) | (in lakhs)
Dredging
1 100T Vessel 3
(as per Annexure 4.3) 1941839 m 150 2912.76
2 Aids to navigation 28.00
Sub total
(100T vessel) ensl.io
3 Contingencies 3% 88.22
Supervision 5% 147.04
Total (100T vessel) 3176.02
Table 6.10 : Operating cost for Waterway Development
= Total Amount os | Amount
SI No Description (in lakhs) Rate of % (in lakhs)
1 Dredging
a) 100T Vessel 3176.02 10 317.60
2 Aids to navigation 28.00 5 1.40
3 Waterway Maintenance Management 50.00
Total (in Lakhs) [ 369.00
DPR for Development of IWT on River Kosi in the State of Bihar Page 6. 20 of 6. 20 Final Report
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1.2

CHAPTER -7

IMPLEMENTATION SCHEDULE & IMPLEMENTATION MECHANISM

PROJECT IMPLEMENTATION SCHEDULE

The project implementation schedule has been prepared and presented in Annexure —
7.1. The schedule has been prepared taking into account the tentative time taken for
obtaining approvals for IWT project, field surveys and investigations, Design of
Terminals and other structures, tendering, procurement and execution of the project.
As per the schedule, it will take about 3% year for completion of all activities and
commencement of navigational activities in the river Kosi in the identified stretch of
237km. If some slippages are there in obtaining any statutory approvals, it will take
about 4 years time.

PROJECT IMPLEMENTATION MECHANISM

In order to establish a monitoring mechanism for implementation of IWT project, it is
recommended that a High Level Committee/ an Advisory Committee under the
Chairmanship of Transport Secretary, IWAI Officer and/ or Secretary of Department of
Industrial Policy & Promotion, comprising Secretaries of the Ministries/Departments of
Revenue, IWT Department Govt of Bihar, Banking and Insurance Sector,
Representative of Planning Commission, would be constituted. High level committee
would monitor the project in all respect.

The underlying assumptions in planning the implementation mechanism of the project
are:

e The Government would bear the capital cost of development of water ways and
would not charge any amount on usage of waterway path from the operator

e The subsidy on the flotilla cost to the extent of 30% would be available from the
Government

e The private party undertakes construction of terminals, procurement of flotilla, O
& M of terminal, waterways and fleet.

DPR for Development of IWT on River Kasi in the Siale of Bihar Page 7.10f 7.2 Final Report
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The Consultants are of the view that the present trend in infrastructure sector with
public-private partnerships (PPP) can be adopted for implementing the project. The
initial investment and initiative being taken by the state sector would give start to the
project. Since private sector would not able to take the initiative of provision of
infrastructure and operate the services on its own. The State Government should take
investment decision to develop the said facility. Then private sector could be expected
to take participation in the project. Once the proposed services are operated by private
sector, the FIRR may further improve because they would undertake intensive
marketing efforts and relate it to utilizations of vessels and terminals facilities. Private
participation in operating the IWT services may be considered in detail after
investment decision is taken by the Govt. of Bihar to implement the project.

DPR for Development of IWT on River Kosi in the State of Bjhar ~ Page 7.2 of 7.2 Final Report
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Annexure - 7.1

No. 1[31/32|33/34|35/36/37/38 39(40/41(42
Submission of Report to Govt of Bih
Approvals from Govt of Bihar
Submission of Report to IWAI for sa
Approvals of Project from IWA|
Fixing of consultant for preparation
Infrastructure ect.

Preparation of Detailed Design of Te
Approval of Terminals/ Structure D
Land allotment for 4 nos of Termina
Preparation of Tender documents f;
10 |Tendering for River Training Works
a) Package 1:- Stretch From Kursela
b) Package 2:- E

¢) Package 3:- Stretch From Basbitti
Award of contract and commencern
Channel
Preparation of Tender documents fi
Approvals

13 |Tendering for All Terminals and Ot}
Award of contract and commencen]

others infrastructure facilities
Package1  a) Kursela & b) Darri
Package 2 a) Basbitti

Package 3 a) Kalyanpur

Activities for Terminals/Floating P(

(Started Simultaneously all 4 Term
|__|Site preparation, Fencing, Gradin
Il__|Procurement of River Boat for su

Il {Construction of bank Protection w
IV_[Construction of Terminals/Floating
Construction of Terminals building
other civil works

VI [Procurement and Mobilization of D

VIl |Dredging of connecting Navigation
VIl |Utilities for Terminal(water, sewer.
IX_|Electrical works of Terminals
X__|Workshop for Repairing / Maintein:
XI__[Procurement and installation of ot
Procurement of Permanent Navigat

PlWwirn =

Wil | wu

11

12

14

xil Channel and installations
Xiil_|Commencement of Terminals oper; H
16 Award of contract to Installations N
the Navigation Channel
17 |[Commencement of Operations of P , [ [ [ , ,—l |-

DPR for Development of IWT on River Kosi in the State of Bihar Final Report
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CHAPTER -8 COST BENEFIT ANALYSIS

8.0

8.1

CHAPTER - 8
COST BENEFIT ANALYSIS

INTRODUCTION

The cost benefit analysis and economic analysis is carried out to gauge the
viability of the investment on the proposed development of Inland Water
Transport (IWT) on the identified river stretches duly taking into account the
various benefits likely to accrue to the IWT users as well as the d ifferent types
of stakeholders in the project influence area. Further, in economic analysis
project costs and benefits are assessed from the point of view of the
economy. Given the base year traffic estimates and traffic forecasts during
the design life of the project (Chapter 2), this chapter presents methodology,
inputs and results of economic appraisal.

APPROACH AND METHODOLOGY

For the purpose of economic appraisal two mutually exclusive project
scenarios have been considered, namely “without the project’ and “with the
project’. Under without the project scenario only do-minimum situation (i.e.
maintaining the existing inland waterways in their present condition and
allowing the present traffic movement pattern) has been assumed. In the with
the project scenario the inland waterways with all the proposed
improvements/ developments have been be considered. In this methodology,
while the cost of with the project scenario (i.e. capital, replacement,
maintenance cost of channel and terminals) represents the project cost, the
total cost of moving the same traffic by alternate modes in the without the
project scenario connotes project benefits. These project costs and benefits
have been worked out for each year of the project life and discounted to
arrive at Economic Internal Rate of Return (EIRR). The cost and benefit
streams have been worked out for 30 years commencing from the year 2010-
11. While the first three years relate to construction period, the remaining 27
years represent project economic life or operating years. In the last year of
operations, due credit is given to the residual value of the assets. In case the
economic life of an asset is less than 30 years, its replacement cost is
provided in the year in which it is due.

In economic appraisal, all the project costs and benefits are expressed in their
economic terms (or in terms true cost of resource consumption) rather than
financial / market prices which are used in financial appraisal. This is because
the market/ financial prices of a commodity/ services do not reflect their true
value to the economy due to market distortions traceable to administered
prices, taxes, subsidies, etc. Another important factor in economic appraisal is
the discount rate (or cut-off rate) used for discounting future economic

DPR for Development of IWT on River Kosi in the State of Bikar Page 8. 10f8.6 Final Report
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costs and benefits of the project to their present values. The discount rate
represents opportunity cost of capital in economic appraisal.

8.2 KOSI RIVER STRETCHES CONSIDERED FOR FINANCIAL AND ECONOMIC
APPRAISAL

Based on the traffic forecasts presented in Chapter 2, the following Kosi river
stretches have been considered for financial and economic appraisal.

S. Name of the Waterway Length (Km)
No. :
Kosi River

1 | Naugachhia - Kosi 91

2 | Kosi- Supaul 77

3 | Supaul - Nepal 75

8.3 PROJECT COSTS AND BENEFITS

Various items of project cost for the IWT alternative include incremental
expenditure for i) the development of infrastructure facilities (waterway and
terminal) and their operation and maintenance (O &M) and ii) user costs —
mainly cost of additional handlings and local haulage at both (originating as
well as terminating) IWT terminals. The project benefits comprise the cost of
next best alternative foregone (in this case road transport) in case the IWT
project is taken up. Details of project costs and benefits are as under-

8.3.1 Project Costs

a) Capital Costs

S. Cost Category Detailed Items of Cost j
No.
1 Waterway 1.1 Land Acquisition
1.2 Dredging

1.3 Bank Protection

1.4 Aids to Navigation

1.5 Modifications of Bridges and locks

1.6 Miscellaneous

2 Terminal 2.1 Civil Works including Land Acquisition
2.2 Mechanical Handling Facilities

2.3 Miscellaneous

A summary picture of the capital costs and their phasing for the Kosi River
stretch considered for financial and economic appraisal is presented in Table
8.1.

DPR for Development of IWT on River Kosi in the State of Bihar Page 8.2 0f8. 6 Final Report
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Table 8.1: Capital Cost Estimates for IWT Development For Kosi River

Capital Cost (in Rs. lakhs)

Slio-.| Name of River Total Cost | 201011 | 2011-12 | 2012-13 | 2025-26 | 2035.36
1 Kosi River
() [ Waterway 3176.02 | 95281 | 127041 | 95281
| Yerminal - 9560.13 | 2868.04 | 3824.05 | 2865.04 -
Total 1273615 | 3820.85 | 5094.46 | 3820.85 | 3943.40 | 7044.35

A summary of the percentage share of capital cost on waterway, terminal is
given in Table 8.2,

Table 8.2: Percentage Composition of Capital Cost
for IWT Development For Kosi River

[7 Waterway Terminal Total
24.94% 75.06% 100.0%

b) Operating and Maintenance (O&M) Costs:

These costs refer to various items of costs that are required for maintenance
and operation of the capital assets referred to above. By nature, these costs
are recurring in nature and are estimated on annual basis. Major items of the
O&M costs are:

i) Manpower

i) Repair & maintenance
iii) Fuel & consumables
iv) Overheads

The assumptions and parameter estimates underlying the O&M costs
terminals are presented in Project costs chapter. Summary estimates of O&M
costs are given in Table 8.3. As the construction period is 3 years , operating
cost will be incurred from 2013-14.

Table 8.3: Summary Estimates of O&M Costs

Operation and Maintenance
S:No. { year cost/year In Lakh
1 2012-2024 894.28
2 2025-34 (Additional cost) 121.38
3 2035-41 (Additional cost) 232.29

DPR for Development of IWT on River Kosiin the State of Bihar Page 8. 30f8. 6 Final Report
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8.3.2

8.3.3

Project Benefits

The introduction of the IWT will yield tangible and non-tangible savings due to
equivalent reduction in road traffic and certain socio-economic benefits.
These include savings in road construction and maintenance, vehicle
operating costs, travel time and other socio-economic benefits of travel time,
better accessibility, better comfort and quality of life, increase in mobility etc.
The direct and indirect benefits of the project are following
° Reduced road stress
° Better accessibility to facilities in the influence area
e Economic stimulation in the micro region of the infrastructure
* Increased business opportunities
o Overall increased mobility
°  Facilitating better planning and up-gradation of influence area
*  Savings in vehicle operating costs of buses and other vehicles that are
using the existing transport network after the IWT is introduced due to
decongestion effect on road stress.
o Savings in time of passengers of existing modes, because of reduced
congestion on roads.
°  Saving on account of reduction of vehicular pollution .

For the purpose of the study only savings in vehicle operating cost of moving
goods by road vehicles has been considered.

As indicated earlier, the project benefits comprise the total cost of moving the
same traffic by the next best alternate mode (i.e. road transport in the present
case) in case the IWT is not developed on the identified river stretches. The
cost of moving the project IWT traffic by road has been worked out taking to
account. The recent Total Transport study carried by RITES for Planning
Commission has been worked out the economic cost of different commodity
on different roads. The study has been worked out that the economic cost of
the normal commodity movement in State Highway of two lanes is one
rupees and eighty three paise per tonne per km. The same cost has been
considered for the economic analysis.

Shadow Pricing

The value of Project cost and benefits have been expressed in terms of
market prices. These prices, however, do not reflect the real resource cost
and value of benefits derived from the project to the economy. The market
prices are distorted due to variety of factors. These factors could be
controlled/administered prices of inputs, monopolistic market of inputs, tax
structure etc. The factors used for converting project inputs and output to
economic costs are given in following Table 8.4.

DPR for Development of IWT on River Kosi in the State of Bihar Page 8.4 of 8. 6 Final Report
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Table 8.4 Shadow Pricing
S.NO [ ITEM FACTOR |
1 Capital cost 0.85
2 Operations & maintenance cost 0.85
8.4  Financial Internal Rate of Return (FIRR)

The revenue has been worked out b
movement by IWT as Rupees one pe
streams of Financial Analysis are pre
Kosi River stretch of IWT system is w

shows that the project is less fina
commodities traffic alone.

y considering the traffic of commodity
r tonne per km. The cost and revenue
sented in Table 8.5. The FIRR for the
orked out which is 8.82%. This Analysis
ncially viable on the basis of tariff of

Table 8.5 FIRR For Inland Water Transport System for Kosi River
SN | Year Capita | Additiona 0&M Total estimate | revenue Net Cash
I Cost | lcost Expenses Out d Traffic | generatio flow
Flow ninIWT | (Financial)
1 2010-2011 38.21 38.21 -38.21
2 2011-2012 50.94 50.94 -50.94
3 2012-2013 38.21 38.21 -38.21
4 2013-2014 8.94 8.94 14.01 14.01 5.07
5 2014-2015 8.94 8.94 14.85 14.85 5.91
6 2015-2016 8.94 8.94 15.74 15.74 6.80
7 2016-2017 8.94 8.94 16.69 16.69 7.75
8 2017-2018 8.94 8.94 17.69 17.69 8.75
9 2018-2019 8.94 8.94 18.75 18.75 9.81
10 | 2019-2020 8.94 8.94 19.87 19.87 10.93
11 2020-2021 8.94 8.94 21.07 21.07 12,13
12 | 2021-2022 8.94 8.94 22.33 22.33 13.39
13 | 2022-2023 8.94 8.94 23.67 23.67 14.73
14 | 2023-2024 8.94 8.94 25.09 25.09 16.15
15 | 2024-2025 8.94 8.94 26.60 26.60 17.66
16 | 2025-2026 39.43 8.94 48.37 28.19 28.19 -20.18
17 | 2026-2027 10.15 10.15 29.88 29.88 19.73
18 | 2027-2028 10.15 10.15 31.68 31.68 21.53
19 | 2028-2029 10.15 10.15 33.58 33.58 23.43
20 | 2029-2030 10.15 10.15 35.59 35.59 25.44
21 2030-2031 10.15 10.15 37.73 37.73 27.58
22 | 2031-2032 10.15 10.15 39.99 39.99 29.84
23 | 2032-2033 10.15 10.15 42.39 42.39 32.24
24 2033-2034 10.15 10.15 44.93 44.93 34.78
25 2034-2035 10.15 10.15 47.63 47.63 37.48
26 | 2035-2036 70.44 10.15 80.59 50.49 50.49 -30.11
27 2036-2037 12.47 12.47 53.51 53.51 41.04
28 | 2037-2038 12,47 12.47 56.73 56.73 44,26
29 | 2038-2039 12.47 12.47 60.13 60.13 47.66
30 | 2039-2040 12.47 12.47 63.74 63.74 51.27
31 2040-2041 12.47 12.47 67.56 67.56 55.09
FIRR 8.82%
T
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8.5

Economic Internal Rate of Return (EIRR)

Based on the traffic forecasts, estimated project costs and benefits in
economic cost terms, cost and benefit streams have been worked out for the
entire project life including 3 years of construction period for Kosi River

stretch. The cash detailed of cost and benefit streams of Econ
is presented in Table 8.6. The EIRRs for the Kosi River s
system is worked out is 20.39%.
commission of 12 %.

omic Analysis
tretch of IWT
which is higher than the norm of planning

Table 8.6 EIRR for Inland Water Transport System For Kosi River

S Year Capital | Additio 0&M Total | estimate | Savingin Net Cash
N Cost nal cost | Expenses | Out d Traffic Road flow
Flow Transport | (economic)
1 2010-2011 32.48 32.48 -32.48
2 2011-2012 43.30 43.30 -43.30
3 2012-2013 32.48 32.48 -32.48
4 2013-2014 7.60 7.60 14.01 25.64 18.04
5 2014-2015 7.60 7.60 14.85 27.18 19.58
6 2015-2016 7.60 7.60 15.74 28.81 21.21
7 2016-2017 7.60 7.60 16.69 30.54 22.94
8 2017-2018 7.60 7.60 17.69 32.37 24,77
9 2018-2019 7.60 7.60 18.75 34.31 26.71
10 | 2019-2020 7.60 7.60 19.87 36.37 28.77
11 | 2020-2021 7.60 7.60 21.07 38.55 30.95
12 | 2021-2022 7.60 7.60 22.33 40.86 33.26
13 | 2022-2023 7.60 7.60 23.67 43.32 35.72
14 | 2023-2024 7.60 7.60 25.09 45.91 38.32
15 | 2024-2025 7.60 7.60 26.60 48.67 41.07
16 | 2025-2026 33.52 7.60 41.12 28.19 51.59 10.47
17 | 2026-2027 8.63 8.63 29.88 54.68 46.06
18 | 2027-2028 8.63 8.63 31.68 57.97 49.34
19 | 2028-2029 8.63 8.63 33.58 61.44 52.82
20 | 2029-2030 8.63 8.63 35.59 65.13 56.50
21 | 2030-2031 8.63 8.63 37.73 69.04 60.41
22 | 2031-2032 8.63 8.63 39.99 73.18 64.55
23 | 2032-2033 8.63 8.63 42.39 77.57 68.94
24 | 2033-2034 8.63 8.63 44.93 82.23 73.60
25 | 2034-2035 8.63 8.63 47.63 87.16 78.53
26 | 2035-2036 59.88 8.63 68.50 50.49 92.39 23.88
27 | 2036-2037 10.60 10.60 53,51 97.93 87.33
28 | 2037-2038 10.60 10.60 56.73 103.81 93.21
29 | 2038-2039 10.60 | 10.60 60.13 110.04 99.44
30 | 2039-2040 10.60 10.60 63.74 116.64 106.04
31 2040-2041 10.60 10.60 67.56 123.64 113.04
EIRR 20.39%
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CHAPTER -9
CONCLUSIONS AND RECOMMENDATIONS

The viability of Inland Water Transport project for introduction of navigation on
any waterway can be judged by both technically and commercially. The
technical viability of the project can be assessed based on availability of
discharges to maintain navigable depths in a design channel suitable to ply .
design vessel. The commercial viability of the project can be gauged based
on traffic potential and its growth over the project period and return on
investments made besides several other socio-economic benefits such as
employment generation, poverty alleviation in rural areas and so on. The
recommendations for implementation of the project are based on the tradeoff
between costs to be incurred and benefits derived.

The traffic surveys conducted in the hinterland of river Kosi have shown that
about 12.8 lakhs of the traffic has been identified for movement in the base
year (2008-09) and the projected traffic for the year 2035-36 will be 61.95
lakhs. Inland Water Transport terminals are recommended at four locations
viz., Kalyanpur, Basbitti, Dhambaraghat and Kursela to handle the traffic.

The hydrographic surveys and hydrological investigations carried out on river
Kosi, a length of about 236 km from Kosi barrage at Hanumannagar to Ganga
confluence at Kursela have revealed that the waterway is feasible for
navigation for about 300 days in a year (80% of the days per annum) and the
discharge in the river observed during the lean period (January to May) is of
the order of about 140 to 200 cumecs. The design channel recommended for
development is with a depth of 1.2 m, bottom width 25 m which is suitable to
ply 100 tons vessel.

The capital cost for development of the system components of the project
viz., development of the design waterway and construction of IWT terminals
has been worked out as Rs 127. 36 crores and the estimated operating cost
per annum is Rs. 8.94 crores.

The cost benefit analysis and financial internal rate of return (FIRR) on
investments have revealed that the returns on the project is 8.82%. However,
the economic internal rate of return (EIRR) on the project is worked out as
20.39%. The economic appraisal and the resultant EIRR clearly indicate that
investment on development of IWT on Kosi river will be economically viable
though the cut of rate is 12% as set out by the planning commission
considering the inherent advantages of IWT mode of transport. The results
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need to be interpreted and used with care, especially because of the various
non-quantifiable benefits of IWT.

The consideration of the project for implementation may be viewed from the
point to the fact that if investments are made in the development of IWT- a
fuel efficient mode, the associated cost of moving the projected traffic
volumes by IWT instead of road transport would cost less to the economy.
Though the preferred Opportunity cost of capital as set out by the Planning
Commission, Government of India is 12%, the following advantages of IWT
need to be given due weightage while taking appropriate investment

decisions.
i) Higher unit capacity per unit fuel consumption of IWT vis-a-vis road
i) Pollution levels created by IWT for moving a unit quantity are much

less when compared to road
iii) IWT is almost accident free

Further the Kosi waterway can be developed as international waterway since
the river also traverses in Nepal territory. From this angle, the bilateral trade
between India and Nepal would be developed for which certain traffic has
already been identified and considered in the study. Another important
aspect need to be considered is that the Kosi river will become a feeder
waterway to National Waterway No. 1 (Ganga-Bhagirathi-Hooghly river
system) if developed.

In the context of ever increasing fuel demand in the transport sector, mainly
road transport which is least fuel efficient, there is pressing need to promote
fuel efficient modes like IWT and recommend measures to increase its share
in the total freight movement. This will go a long way in containing energy
demand and saving scarce foreign exchange reserves.

In the light of the above, it is recommended that the Kosi waterway should be
developed for IWT operations in consultation with Inland Waterways Authority
of India, the apex body for development of waterways in India. The integrated
Kosi waterway with National Waterway 1 from Allahabad to Haldia may
further enhance its viability.

Given the above, it is recommended that the IWT systems, hitherto a
neglected mode of transport, should be taken up for development of
local/regional economy as this mode has great potential in terms of
employment generation and other related developments.
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