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PORT PLANNING, DESIGN 
AND CONSTRUCTION

We began a discussion of the use of Geographic Information 
Technology (GIT) tools by Port Engineering and Operations 
professionals in the Twenty Sixth Edition of Port Technology 
International. Subsequently, in early 2007, the American Society of 
Civil Engineers (ASCE) published our study entitled Application 
of Geographic Information Technologies in Port Facilities and Operations 
Management, edited by Neal T. Wright and Jaewan Yoon. In this 
article, we explore the use of this technology to mitigate the 
challenges of instituting a comprehensive Asset Management 
system.

The evolving challenge of port asset 
management 
A number of factors have emerged to drive the recent emphasis on 
instituting formal processes for asset management of port facilities. 
The Governmental Accounting Standards Board (GASB) Statement 
34 prescribes a financial reporting model with requirements for 
the inventory and valuation of public assets by state and local 
governments. A number of these governmental bodies have 
followed with policies, directives or legislation intended to mandate 
a comprehensive inventory and review of the facilities in their 
charge. Ports will find these requirements a challenge, given their 
wide variety of facilities, the complexity of the inventory process 
and the potentially time consuming effort needed to accomplish 

this task. Port leadership is under constant pressure to limit the size 
of staffs and reduce non-essential overhead expenses. In a resource 
constrained environment, ports will be stretched to meet the GASB 
34 requirements. Ports must also prioritise in allocating limited 
funding among capital investment in new construction, ongoing 
maintenance of current assets, and compliance with increasingly 
stringent environmental standards.

Fortunately, much of the information on port facilities is spatial 
in nature, meaning the asset data can be tied to a specific location 
in space. Geographic Information Systems (GIS) provide an 
organising framework for this data, making it comprehensible 
and actionable for decisions by managers at multiple levels. GIS 
systems have continued to evolve since the beginning of our 
study, with software becoming more widely available, and more 
user-friendly and interoperable. Hardware costs continue to drop 
while capabilities increase and storage media becomes less costly. 
The widespread popularity of Google Earth also attests to the 
growing familiarity of the public with GIS technology.

As GIS technologies mature, a number of associated 
applications such as Computerized Maintenance Management 
Systems (CMMS) can further leverage the value of GIS-based 
data structures. A number of efficiencies can be driven throughout 
the full range of Operations and Maintenance activities, yielding 
documented savings and fostering regular updates of the entire 
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GIS continues to evolve into a tool even more relevant and useful to the port engineering and operations community.
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information framework. Better information enables better 
investment and marketing decisions by a port’s leadership.

Advance planning of the information 
system is critical
Achieving the maximum return on the investment (ROI) 
needed to develop and institute a GIS-based information 
framework requires a significant planning effort in advance of 
any procurement. Information organised in a well defined 
framework offers a rational mechanism for informed decisions 
on the allocation of limited resources. A well planned and 
implemented system offers a very real competitive advantage 
to the port that chooses to manage its assets and associated 
information using effective and appropriate technologies. A 
number of ports have already moved forward to manage their 
assets using GIS technologies. The Port of Seattle, the Port of Los 
Angeles and JAXPORT in Jacksonville Florida have all developed 
comprehensive information systems based on GIS technologies, 
with the later two examined in greater detail in our study.

One recommended approach is to consider acquir ing a 
foundation for linking all subsequent sets of geo-spatial data, such 
as a base layer built around an ortho-rectified aerial map of the 
facilities and the creation of commonly accepted facility naming 
protocols. Investment in subsequent capabilities and application 
modules should proceed in a deliberate manner, to bring on line 
defined functions with clear, measurable economic benefits and a 
positive benefit to cost ratio. Example capabilities could include 
the following:

•  Catalogue and rationalise all as-built facility drawings for new 
construction and renovations

•  Asset Condition data on pilings, decks, piers, pavements and 
roofing

•  Soils Boring logs and Geotechnical data

•  Environmental Management and Spill Prevention and Control 
Planning

•  Dredging Management and Navigation Updates, to include 
siltation rates, maintenance dredging and permit applications

•  Integrated Operations and Maintenance, using Computerized 
Maintenance Management Systems (CMMS)

•  Physical Security and First Responder support

Benefits of an integrated approach
Advanced planning in detail also supports a process of data 
mining, wherein the port staff or its consultants harvest 
additional geo-spatial and asset data from existing sources. Much 
of the port’s existing data can be imported into the GIS-based 

information framework and assigned spatial characteristics, or 
linked to the physical location of assets. Approaching the 
implementation process in a deliberate and well integrated 
manner enables development of a variety of effective tools and 
offers an immediate return on funds and staff effort invested. The 
objective is to eliminate being a DRIP organisation – data rich 
but information poor! As the framework is created, one objective 
is WORM-write once and read many times.

Geographic Information Systems continue to evolve into a 
tool even more relevant and useful to the port engineering and 
operations community. Adoption of this technology will leverage 
limited staff capabilities and provide a demonstrable economic 
advantage to the adopting port.
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Information on the book Application of Geographic 

Information Technologies in Port Facilities and 

Operations Management ,  edited by Neal T. 

Wright and Jaewan Yoon, can be found online at: 
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