
Who sets the requirements?
Market  compet i t iveness  pushes  a 
continuous requirement for seaports to 
adapt. One significant challenge is to 
provide adequate navigation depth for 
future deeper-draft vessels that are being 
brought on-line by shipping companies. 
The requirement for deeper harbours 
can also emerge from evolving sea route 
characteristics, such as the enlarged 
Panama Canal that opens opportunities 
for ports to capture new markets and calls 
by today’s large ships. Often, port directors 
and terminal managers are lagging in the 
race to be positioned and ready for deeper-
draft vessels. 

The demands for deeper harbours 
and ports can be fast moving, but the 
ability to plan, design, permit, and 
dredge harbours is typically prolonged 
and arduous. In many instances, the 
timeline can be more than a decade from 
initiating plans to deepen port channels, 
turning basins and berths until dredging 
completion. 

Virtually every developed country 
has instituted rigorous environmental 
requirements that prolong the timeline 
for dredging projects. These requirements 
inc lude  tes t ing  sed iment  qua l i t y, 
analysing biological and physical impacts, 
evaluating alternatives for dredging 
sediments and placement of material, and 
considering the long-term implications 
of maintenance dredging. But these 
requirements do not stand alone as 
reasons for long lead times for dredging 
projects. Engineering considerations can 
also be problematic, such as when harbour 
deepening may be adjacent to existing 
piers and wharves whose structural 
integrity will be lost if the adjacent 
seabed is lowered; existing operations 
within the port may not allow efficient 
dredging construction; and the affected 
seabed substrates may be rock rather than 
overlying silts.

Planning dredging projects 
For dredging projects, a good start is 
essentially an early start. In this regard, 
a port ’s master plan should include 
a fully developed dredging plan that 
details the anticipated timing, quantity 
and type of dredging required for the 
various elements of the overall master 
plan, along with planning the location 
and placement of the resulting dredged 
materials. The plan should also identify 
and prioritise potential beneficial uses of 
the dredged material, with opportunities 
for mitigating impacts being determined 
in advance within the master plan. 
Furthermore, the master dredging plan 
should be realistic about anticipated 
environmental impacts and the public’s 
perceptions, as undue optimism may 
obscure the vision and divert from a 
successful strategy to obtain permits and 
budgets for implementing the dredging 
projects. 

Finally, the plan should identify and lay 
out required modifications to improve the 
strength and stability of adjacent piers, 
wharves, quay walls, breakwaters and slope 
protections. These modifications should be 
factored into the overall project schedule 
and cost.

Strategising environmental 
approvals
Ports cannot play just defence. A realistic 
assessment and strategic approach to the 
challenges of acquiring environmental 
approvals can cut years off a project ’s 
timeline. Opportunities to accomplish 
this can emerge by engaging the public 
and decision makers early in the process, 
listening actively to their perspectives, 
responding professionally to their concerns 
and maintaining dialogue through the 
planning, design and construction phases.

A first step to securing environmental 
approvals is to lower the number and 
intensity of environmental impacts. For 
instance, in areas with air quality problems, 

using special fuels or electric rather than 
diesel-powered dredges, such as hydraulic 
or mechanical, reduces air quality impacts. 
Or, where healthy or healing biological 
resources exist, dredging activities may be 
seasonally timed to avoid critical life cycle 
periods so that it can be performed in ways 
that reduce turbidity (such as silt curtains, 
closed ‘environmental’ buckets and upland 
disposal of material) and that are mitigated 
or enhanced by on-site or off-site habitat 
creation. In some cases, the channels can 
even be realigned to avoid a critical habitat.

By thinking about dredge material as a 
potential resource for both environmental 
mitigation and engineering use, strategies 
that make partners out of environmental 
agencies, universities and civic groups can 
be established. In one instance, the Port of 
Oakland in California, US, placed dredge 
material upland rather than in water, 
which led to the area being developed into 
a public golf course. Other projects by this 
port placed the material in water, which 
re-created a shallow water habitat that had 
been lost due to a previous development, 
as well as on land, to raise a terminal yard 
that was adjacent to the shore that was 
used for a new public park. In all cases, 
the placed dredged material required 
engineering and design so that the 
intended benefits could be fully realised. 

For green field port developments, 
other alternatives may be available to 
gain permitting approvals. For example, 
the New Port in Doha, Qatar, altered the 
channel alignment to minimise dredging 
impact on coral beds and to beneficially 
use dredge material to reclaim land 
for a new adjacent naval base. Project 
mitigations included transplanting coral 
and sea grasses. The deepening of the 
Houston Ship Channel in Texas, US, was 
unique in that the project’s length made 
it challenging to have a single area for 
placing dredge material. However, this 
was turned into an opportunity by creating 
multiple island habitats, each specifically 
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designed to fit into its environment with 
biological purposes.

Modifying structures for deeper 
water
Early and effective preparations for 

harbour deepening require an initial 
assessment of  adjacent  s tructures , 
especially to ensure that the structures 
can maintain stability and strength 
after the deepening of adjacent seabed. 
It  i s  important  to check adjacent 

structures, particular ly wharves and 
piers, to make sure that the stresses 
have not been exacerbated by their age 
or depth changes. Also, if the deepening 
accommodates larger vessels, the forces 
from ship berthing, mooring, quay 

The Port of Long Beach in Long Beach, California, US, has recently committed to creating a master dredging plan.

Elevating terminal land at New Port in Doha, Qatar. The Qatar Navy Base reclamation has shape 
to minimise coral bed impacts.
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cranes and deck loadings increase, 
often resulting in significant capital 
improvement requirements. As such, 
the timing of structural modifications 
to accommodate dredging must be 
scheduled and planned.

Most existing piers, wharves, quay walls 
and breakwaters were not designed to 
accommodate the water depths dictated 
by today’s largest ships. Problems can 
come from insufficient embedment depths 
of piling and structural toes, and from 
induced instability of embankments and 
underlying soils. Yet, there are proven 
alternatives for maintaining structural 
stability and strength. For wharves, this 
may include adding seaward extensions to 
the structural face, thereby reaching deeper 
water at some distance from the existing 
structure’s toe. Alternatively, subsea 
retaining walls may sometimes be installed 
near the toe of the structure allowing a 
vertical drop in seabed elevation. Other 
methods may include soil treatment – 
either in the form of deep cement or 
chemical mixing and soldier piles – to 
strengthen slope stability and bearing 
capacity. 

Modi fy ing  these  s t r uc ture s  fo r 
increased adjacent water depths typically 
requires completion before the dredging 
occurs adjacent to the structure. For 
larger  pro jects , dredging of  areas 
immediately adjacent to these wharves 
can be blocked from dredge contractor 
access until completion of the structure's 
modifications.  These modifications may 
be separately procured from the dredging 
contract. The required completion dates 
for modifications must be carefully 
monitored and managed, and the 
contracts should include descriptions of 
adjacent contractor work.

Staying ready for future ships 
There are some critical actions that ports 
and terminals may take to prepare for future 
dredging projects as required by emerging 
deeper draft vessels and market conditions. 
Such recommendations include:

• Instituting and coordinating a 
master plan for dredging, including, 
if possible, an approved plan for 
mitigating unavoidable impacts from 
future dredging.

• Identifying and permitting an area 
for placement of future dredge 
mater ial  that is  acceptable to 
permitting agencies.

• Notifying the dredging contractors 
of expected required environmental 
retrofits to equipment or similar 
constraints, giving contractors time 

to prepare for such specifications.
• Designing new wharves, piers and 

structures to accommodate deeper 
depths without the need for future 
modifications.

By preparing well before a dredging 
pro ject  i s  needed, the  t ime f rom 
inception to completion of such an effort 
will be shortened, and project owners 
will reap the benefits of winning the 
race for deep harbours that attract future 
shipping fleets.

The main channel at the Port of Los 
Angeles in Los Angeles, California, US, was 

deepened by an electric dredge.
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