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INTRODUCTION

Evaluation of Brazilian Port Handling
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FIRST STEP — NEW METHODOLOGY

Mixing concepts of 3 different cost calculation references

RICHARD NICK BRAY

“Dredging: a handbook
for engineers” Chapter 10

CIRIA
“A guide to cost standards
for dredging equipment
2009”.

SICRO
The official federal system
that provides a cost
standard for budgets of
infrastructure works.

NEW METHODOLOGY

Reliable cost calculation
methodology

Subject to Brazilian

Federal Government
Rules
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Accountable to the

Government Accountability

Office (GAO)
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NEW METHODOLOGY

Innovation

» Calculates and includes the silted volume in the work
» Mobilization and demobilization distance

» Includes costs regarding crew assistance and logistics
support

» Useful tools to support the public agent
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NEW METHODOLOGY

Concept of Activity Based Costing
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System Objectives

Simulation of budgets

SECOND STEP — SYSTEMATIZATION

Reliable sources

Standardization

Analytical budget

Transparency

Maximize efficiency

Technical basis
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SYSTEMATIZATION OBTECTIVES

Analytical Budget
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SYSTEMATIZATION OBJECTIVES

Maximum Efficiency (Hopper dredges)

GLOBAL PRICE OF THE DREDGING WORK (RS)
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SYSTEMATIZATION OBJECTIVES

Maximum Efficiency (Backhoe dredges)

BACKHOE’s DATABASE “ BARGES DATABASE

Backhoe A Barge 1
Backhoe B Barge 2
Backhoe C Barge 3
Backhoe D Barge 4
Backhoe E Barge 5
Backhoe F Barge 6
Backhoe G Barge 7
Backhoe H Barge 8
Backhoe | Barge 9

Best combinations — fit inputs and minimize downtime
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SYSTEMATIZATION OBJECTIVES

Sensitivity Analysis

INPUT UNIT ORIGINAL VALUE NEW VALUE RESULTS

Speed to the disposal area Knots 10.0
Speed from the disposal area Knots 12.0
Loading factor of the bucket % 90%
Loading factor of the barge % 85%
Loading factor of the Hopper % 80%
Bulking factor % 15%
Distance to the disposal area Nautical miles 8.5
Euro exchange RS 3.58
Dollar Exchange RS 3.32
Fuel price RS / liter 2.45
Maintenance factor % 0.0345%
Unproductive hours % 20%
Engine capacity factor % 63%
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ORIGINAL GLOBAL PRICE

US$ 49,500,200

NEW GLOBAL PRICE

U$ 52,018,061

VARIATION

5.09%
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SYSTEMATIZATION OBJECTIVES

Sensitivity Analysis — average impact of 15 dredging works

VARIATION IN THE
INPUT VARIATION GLOBAL COST

speed 1 knot 7.0%

Distance to the disposal area 1 nautical mile 5.0%
Maintenance factor 1 percentage point in annual factor 1.9%
Engine capacity factor 1 percentage point in each factor 1.2%
Loading factor 1 percentage point in the index 1.1%
Indirect costs, taxes and profit 1 percentage point in the final value 0.8%
Bulking factor 1 percentage point in the index 0.8%
Unproductive hours 1 percentage point in the index 0.7%
Euro exchange 1% in the unit cost 0.5%

Fuel price 1% in the unit cost 0.4%
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SYSTEMATIZATION OBJECTIVES

Sensitivity Analysis — highly complex inputs

VARIATION IN THE
INPUT VARIATION GLOBAL PRICE SOURCE

speed 1 knot 7.0% public agent
Distance to the disposal area 1 nautical mile 5.0% project

maintenance 1 percentage point in annual factor 1.9% methodology

Engine capacity factor 1 percentage point in each factor 1.2% methodology

Loading factor 1 percentage point in the index 1.1% public agent

Indirect costs, taxes and profit 1 percentage point in the final value 0.8% Government

Bulking factor 1 percentage point in the index 0.8% public agent

Unproductive hours 1 percentage point in the index methodology
Euro exchange 1% in the unit cost 0.5% Brazilian Central Bank

Fuel price 1% in the unit cost 0.4% Petrobras

N

p— SECRETARIA
o
~ DE PORTOS

DREDGING
SUMMIT&EXPO



HIGHLY COMPLEX INPUTS

Loading Factor - Bucket
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HIGHLY COMPLEX INPUTS

Loading Factor - Barge

Average impact in the global price = 1.1%
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THIRD STEP — DATABASE

New Challenge — improve accuracy of the inputs

Speed Travel time to the disposal area

Loading factor Travel time from the disposal area

Bulking factor Number of cycles per area

Unproductive hours Number of unproductive hours per work
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THIRD STEP — DATABASE

Development of a data base to feed dredging works data
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CONCLUSIONS

» Importance of dredging works to Brazilian economy

» New system provides more reliability in establishing fair
prices

» Support tools provide useful and relevant information

» A reliable methodology is not enough to ensure the
accuracy (database for highly complex inputs)

» Complexity of the system demands constant feeding and
updating  (legislation, ¥ methodology, technology,
database)
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THANK YOU !

lauro.nobre@ivig.coppe.ufrj.br
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