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ABSTRACT: In 1993 the Bahia Blanca Port Management Consortium (CGPBB in Spanish) became the
first self-governing Port of the Argentine Republic. Self-finance has provided the funds to undertake port
expansion, not only of the infrastructure in land (roads and services) but also in waterways and berths
which received a remarkable boost. The combination of natural advantages and efficient administration has
contributed to present success. Great efforts have been made to improve the conditions for navigation in
Argentina’s deep water port, to maintain a competitive breach and bolster future development

1 LOCATION AND CHARACTERISTICS
Bahía Blanca Estuary is located some 500 km
south west of Buenos Aires. It consist of over 2400
square kilometres of wetlands and shallow waters.
Its coastline totals some 400 km on both margins.
The location of the three main ports (Puerto
Rosales, Belgrano Naval Base and the Port of
Bahía Blanca) is on the northern shore on a strip of
some 25km.

The general arrangement of the Bahía Blanca
Estuary is a triangle, with its base oriented SE.
The extensive wetlands and tidal plains are
connected by a series of side channels which flow
to the Main Channel that runs on a NW-SE direction
The distribution of sediments along the estuary is
a direct consequence of the surrounding availability
of the sea bottom materials and of the
hydrodynamics present locally.
When the sediments are mobilized as a result of
lateral erosion, the finer proportion (clay and silt) is
kept in suspension in the entire water column
causing high turbidity, a characteristic of the inner
portion of the estuary. Coarser materials (sands) are
mobilized by the currents near to the sea bottom,
and deposited in the channel area.

Figure 2: Satellite Image of the Bahia Blanca
Estuary

Figure 1: Location of Bahía Blanca Estuary
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The dominant hydrodynamics result in the
formation of sand bars on the outer portion of the
estuary, and of highly movable bottom sand dunes,
which sometimes cross the navigation channel.
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Tidal amplitude varies throughout the estuary,
ranging from 2.5m in the outer portion to up to 4.5 m
in the inner port area. This great amplitude renders
Bahía Blanca as one of the major deep water ports
of the region, since it allows with the use of high tide
window the navigation of vessels with a draught of
up to 45 feet. This was improved in 2013 with the
capital dredge made in the Access channel’s inner
portion, allowing the navigation of vessels of up to
50 feet draught on high tide, and 45 feet at all times.
Wave climate is dependant of wind conditions,
especially in the outer estuary, where the open
waters provide enough fetch, and due to the
relatively shallow depth, can generate waves of up
to 3m when persistent high intensity winds from the
southern quadrant blow.
The predominant winds are from the North
Western sector (a land wind) producing a typical
wave climate of swells with around 0.5 to 1 m
amplitude and periods of around 7 seconds.
2 WATERWAYS IN BAHIA BLANCA ESTUARY
2.1 Channels
A network of more than 100 kilometres of
channels connects the ports to the South Atlantic
Ocean.

Figure 3: Bahia Blanca Main Access Channel
The Main Access Channel to Bahía Blanca is
located mainly on the northern shore of the estuary;
the total length is 97 Km beginning in the Bahia
Blanca Port Area. This Main Channel connects two
other side channels; the 4 kilometres long Access
Channel to de Belgrano Naval Base located at
Chainage Km 22 and Puerto Rosales Access
Channel, 1.7 kilometres long, at Chainage Km 23.5.
The Main Channel has a width of 190 m
throughout the whole extension, except between
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kilometres 14 to 22 where it has 205 m. The side
slopes vary according to the stability of the banks.
The Main Channel is divided in three sections:
 Inner Channel (Km 4 to Km 22)
 Toro Channel (Km 42 to Km 46)
 Outer Channel (Km 60 onwards)
Between these sections the channel possesses
naturally a great depth, thus not requiring any
maintenance work, and posing no restriction to
navigation.
The Inner Channel runs along banks of great
stability, presenting little to no sedimentation at all.
Between Chainage Km 14 to 22 two successive
turns develop. For that reason in order to maintain
safety the bottom of the channel is widened to
205m.
The predominant material is coarse sand, with
migrating bottom sand dunes. These occasionally
interfere with the channel requiring small dredging
campaigns to restore design depth.
This portion of the Main Channel received capital
dredge in 2013, going from an initial depth of 12.20
m to 13.50 meters (referred to local Datum) as part
of a project to improve port operation.
Between this section and the Toro Channel
natural depth is over 15 m, reaching a maximum of
up to 25m. The channel widens to as much as 1000
m. This provides a safe zone for overtaking and
crossing manoeuvres.
The Toro Channel runs along the Toro Bank,
South and West Banks. These are advancing
towards the channel. As a result of this; the area
presents high volumes of sedimentation. The
sediments are medium sand with silt in different
proportions.
Design depths in this section vary from 12.8
meters at Chainage Km 42 to 13.1 meters at
progressive Km 45.5. From there until Km 60
natural depth is above 15 meters requiring no
maintenance dredging at all.
The Outer Channel runs on a NW to SE
orientation and generally is aligned with the current,
thus sedimentation is moderate. Between Km 67 to
73 the presence of a curve and a slight change in
current alignment causes sedimentation to rise. The
bottom material in this area is fine sand, with
different grades of silt.
The Outer Channel has a depth of 12.8 m from
Chainage Km 60 to Km 75. From there onwards it
varies reaching 13.1 m on Chainage Km 85,
maintaining that value till the end. All of the depths
mentioned are referred to local chart Datum.
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2.2 Port Area
The Port of Bahia Blanca is divided into three
zones, Ingeniero White Port, Cangrejales, and
Galván Port. They are located on the northern bank
along a strip of 6 kilometers. The port basin has a
mean width of some 350m, and two basins for
maneuvers (one in Ing.White and the other in
Galván, each 600 m wide.
Development of newer berths and piers were
made aligned with the flow, adjacent to the basin.
Older berths were placed skewed (like the ones in
Galván) and are shallower.

Figure 4: Bahia Blanca Port
Nowadays the terminals operational in Bahia
Blanca Port are as follows:

PG6 (liquid fuels, replenishment of
bunkering ships)
Flamable Piers 1 and 2 (various liquid
fuels and by-products)
Since 2013 most of the area was deepened to
13.5 meters, with two parallel strips with a width of
80 meters at 12.2 meters to allow the passage of
smaller vessels when the LPG tankers are working
side-by-side at Mega berth.
2.3 Anchorage Areas
Bahia Blanca Estuary has five operational
Anchorage Areas, distributed along the whole
extension of the Main Channel.
Near the end of the Main Channel at Chainage
97 there is the Exterior Anchorage Area, for those
vessels which haven’t been assigned a wharf and
will remain for several days waiting.
Alpha is reserved for those incoming vessels
which are awaiting pilot, or must delay their
navigation due to traffic.
Bravo is destined for outgoing vessels with drafts
above 12.8 m, who must wait for the appropriate
tide window. Both areas are contiguous, and are
located near Chainage Km 50.
Delta







Puerto Ing. White
Piedrabuena (Operated by Toepfer as a
grain terminal. It can also transfer liquid
fuels)
Toepfer (operates grain)
Terminal Bahia Blanca (two grain
berths operational TBB 5-6 and TBB9)
Cargill (operates grains)
National Berth (4 berths. Operates
general cargo and serves for general
purpose)
Berth 21 (operates containers)
Cangrejales
Profertil (operates fertilizers in pellets)
Mega (Since 2008 serves as berth for
LPG ships)
Louis Dreyfus (operates grains)
Puerto Galván
Moreno (operates grains and vegetable
oil by-products)
PG 5 (containers, general cargo, bulk
cargoes)
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Charlie

Bravo
Alpha

Figure 5: Location of Anchorage areas

Charlie is used by ships with drafts below 10 m,
waiting for clearance by traffic control, these mainly
are Argentine and don’t require pilotage. Delta is
destined for incoming or outgoing vessels, with
drafts above 13 m waiting to transit the Toro
Channel or those tankers waiting to dock one of the
two CALM fuel transfer buoys near Puerto Rosales.
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Both are contiguous and located near Chainage Km
30.

when the port and its channel as we know it today
began to take shape.

2.4 Dump Sites
Maintenance and capital Dredge is carried out
using Trail Suction Hopper Dredges (THSD). These
vessels require dump sites to deposit the material
dredged. Their location satisfies all environmental
laws applicable, and also provides the best possible
operational advantage, in order to maximise
productivity reducing sailing time to the designated
area. They are placed nearby the areas which
require most dredging, and have changed
throughout time, depending on environmental
issues and operational needs.
Today three sites are used, Bravo Dump site, on
the northern shore of the Main Channel. This area is
some 7000 m wide by 5000 m high and is located
some 5000 m off the channel area to ensure that
currents won’t transport material back to the
channel. This site is located from chainage Km 65 to
72 approximately and serves as dumping area for
operations carried out in the Outer Channel.
Alpha Dump area is located north of the Toro
Channel, some 4500m north of the navigation zone,
and is roughly some 4000 by 2000 m. It is located
behind a sand bar which shelters it from the
channel. This makes it necessary to sail round it
since the bar is shallow (actually in low tide it
surfaces). This dump site is used solely during
operations in the Toro Channel.
The third Dump Area is Echo, recently approved,
located besides the Main Channel at Chainage Km
24. Its size is 500 by 2500 m and has a natural
depth of more than 20 m to chart’s Datum. It serves
operations carried out in the Inner Chanel and the
Access Channel to the Belgrano Naval Base.
For maintenance dredging within the port area
the method employed is Water Injection Dredge
(WID), thus requiring no dumping site.
3

BRIEF HYSTORY

3.1 Origins and Development
The origins of what today is known as Bahía
Blanca Port can be traced back to the 1820’s, when
colonization of aborigine’s land, and the threat of
war with the Brazilian Empire motivated expeditions
to the Bahia Blanca Estuary, with the intention of
establishing a small port and a fort to proclaim
sovereignty.
Along its history the port and its channel received
sprouts of quick development followed by decades
of apparent stagnation. It was not until the 1880’s
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Figure 6: Ing. White Port ca. 1930s
The expansion of the railroads was the kick off of
a spectacular development from mid-1880 till the
1920’s.
First the building of Ingeniero White port in 1885
with 8 berths (built by a British owned railroad
company). Later in 1895 came Galvan Port with 9
berths (by a French owned railroad company).
Finally the establishment between both of these
ports of the National Berth used for general cargo
operation in 1922.
Political and economic swings and lack of welldefined policies and legislation prevented the Port to
achieve a sustained development.
New berths were constructed in the 60’s and
70’s, but perhaps the greatest landmark at the time
was the capital dredge conducted which gave the
port facilities and the main Channel an operational
depth of 40 feet. This was achieved as part of the
national policy at the time to turn Bahía Blanca as
the main deep water port in Argentina, such policy
has been maintained since.
Proof of this was the urge to deepen the port and
Main Channel to 45 feet, giving Bahia Blanca yet
another competitive boost. This called for the
dredging of fifty million cubic meters, with an
investment of over two hundred million US Dollars.
This capital dredge was carried out from 1989 to
1992.
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It also promoted the establishment of industries
in the Cangrejales zone (Mega and Profertil) and
the building of a multipurpose berth, now licensed to
Patagonia Norte and used as a container terminal.

Evolution of Traffic in tons
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The resulting landfill in the Cangrejales area
permitted the arrival of new private investors and
the settlement of industries.
3.2 Formation of the Consorcio de Gestión del
Puerto de Bahía Blanca
In 1992 the National Government passed Law
24093 known as the Law of Port Activities, which
covers all features related to licensing, management
and operation of existing or future state owned and
private ports. This law authorized the transfer of the
state owned port to the Provinces in which they are
located.
In some cases the law called for the establishment
of private companies or non-state public entities to
manage and operate the transferred Port.
A year later, under Provincial Law 11414 the
Bahia Blanca Port Management Consortium was
established and as of the first of September 1993
became the first self-governing Port of the Argentine
Republic.
3.3 Port Management under CGPBB’s
Administration
Self-managing brought the possibility to draw a
Port Master Plan, and to attract private investors
who vitalized the existing terminals and berths, and
carried out new projects.
In the last 20 years the constant re-investment of
the revenues obtained by the Consorcio to improve
land and sea services and to promote port
expansion led to a twofold increase of the cargo
handled and the settlement through concessions of
some of the major grains operators in the country
(Cargill, Toepfer, Louis Dreyfus, Bunge TBB and
Moreno).
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Figure 7: Landfill in Cangrejales ca. 1990

Figure 8: Evolution of traffic under CGPBB
administration
4 MANAGEMENT OF WATERWAYS
Since the establishment of the Consorcio de
Gestión del Puerto de Bahía Blanca (CGPBB) the
management of the waterways became one of the
mayor concerns, devoting a big share of its
resources to this matter.
Management implies maintenance dredging,
AtoN control and maintenance and traffic control
(VTS), all activities for which the Consorcio devotes
not only economic resources but also manpower
who are constantly updated and employ state-ofthe-art technology.
4.1 Dredging
Because
of
the
morphological
and
hydrodynamic characteristics of the estuary, the
Main channel requires constant dredging in some
areas in order to maintain the desired operational
depth.
Statistics show that the annual sedimentation is
close to three million cubic meters, of which some
two million are contributed by the Outer Channel
(Chainage Km 60 to 80), another 500.000 cubic
meters to the Toro Channel (Chainage Km 42 to
45.5) and the rest correspond to the Inner Channel
(Chainage Km 4 to 20) and the access channels to
the Belgrano Naval Base and to Puerto Rosales.
The rest of the waterways, as mentioned
before, because of their natural depth or due to the
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local hydrodynamics and morphology do not require
any maintenance work.

Figure 9: THSD Beachway on the way
Since 1999 the dredging is carried out by a
Contractor selected by means of an open
international tender. The contracts last for a period
of five years, and are subject to constant
supervision by CGPBB personnel who participate in
periodical survey campaigns to ensure the
maintenance of the theoretical design depths in the
entire system.

dredging volumes to improve cost efficiency and
also contribute to navigation safety.
Due to the characteristic of the material
deposited (sand and silt in various proportions), the
work is carried out using Trail Suction Hopper
Dredges (THSD). Depth limitations outside the
channel area and the volumes removed determine
the size and capacity of the equipment used. In
general the dredgers employed are of medium to
small dimension, with a hopper capacity of around 3
to 4 thousand cubic meters.
Operation requires the dredged material to be
deposited on specific dumping areas located, as it
was mentioned before, where there will be no
impact to the environment or risks to navigation.
Three dumping sites are operational during the
present contract. Periodical survey and sample
collection is carried out under CGPBB’s supervision
to control the evolution and proper operation of
these areas.
VTS Traffic Control continually monitors the
dredging operations carried out, producing daily
reports which are evaluated by the CGPB’s
Dredging and AtoN department. All of these
procedures are ISO Certified.

Figure 10: Survey vessel San Juan

Also, further survey work is supervised in other
areas, to assess the sedimentation and
morphological changes throughout the estuary that
may affect in the future the waterway. Being the
estuary a dynamic environment, CGPBB’s
personnel determine possible changes to the design
and layout of the waterway in order to adapt to the
changing conditions. Doing so allows to lower
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Figure 11: Mean annual sedimentation on the
Main Channel
There are two annual dredging campaigns, each
of which demand (using the equipment mentioned
before) some three months of work each. The first
begins around March thru June and the second in
October to December.
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This schedule is fairly flexible, depending on the
evolution of sedimentation, or the availability of
equipment.
In the estuary sedimentation is closely linked to
climate, especially to storms from the southern
quadrant. Wind driven waves put in suspension
material that is carried by the current to be
deposited in the channel. There are reports of big
storms responsible for exceptional sedimentation of
up to one million cubic meters (30 % of the total
annual volume) after just one event.
Since the late nineties dredging operations within
the port area are carried out using Water Injection
Dredging (WID). This method uses big volumes of
pumped water (at low pressure) very near to the
bottom surface, putting in suspension the deposited
material forming a density flow, which is then carried
away by the tide’s current. This method has proved
very effective both in time and safety of the piers
and berth’s structures.
The re suspended material, carried by the ebb
current, is transported away from the port area, to
be deposited in places naturally deeper where it
does not affect navigation.
This is why dredging begins one hour after high
tide and ends one hour before low tide. This way
sufficient current transport capacity is ensured.
The estimated total annual sediment volume for
all the berths and port area is close to 300.000 cubic
meters. Two dredging campaigns are carried out
yearly with an estimated duration of some 6 weeks
each.
4.2 Aids to Navigation
The Aids to navigation in the Main Channel
comply with IALA – B regulations. The system totals
some 70 signals, counting buoys and beacons both
in land and offshore. They cover the whole
extension of the Main channel and the Port area,
form Km 97 to the last berth.
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Figure 12: Buoys and beacons in Port basin
Maintenance of the system is managed by the
Consorcio, who relies on a contractor to repair or
replace the signals, with the material provided by
the CGPBB.
As in other aspects, it has become policy to
incorporate state-of-the-art technology, and to
improve constantly the availability of the whole
system. Consequently old incandescent lights gave
way to LEDs, and self- contained marine beacons
with GPS incorporated have begun to be installed,
replacing older types.
Until 2015 the Argentine Navy gave assistance to
the maintenance, using their vessels and staff.
Because of Defence policy changes this was no
longer possible, so a new private contractor was
appointed by means of an open tender.
In channel areas with side limitations, a pair of
buoys (red/green) is placed, whilst in open waters in
areas with natural depth well below design
parameters just a white centre channel buoy is
moored.
On the outer channel lanterns have a minimum
visibility of 5 NM, in port areas or Access Channel to
the naval Base or Puerto Rosales they are of some
3 NM. In the case of the Port area land and offshore
beacons complement the buoys; they have similar
characteristics as the latter.
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Figure 13: Red Buoy Main Channel
Working in close cooperation with the Prefectura
Naval Argentina (Argentine Coastguard) and VTS
traffic control, reports of missing or non-operational
signals made by vessels are addressed in order to
maintain a high availability of the system.
As part of the constant evolution of the system,
recently with approval of the safety board of the
Servicio de Hidrografía naval (Argentina navy´s
Hydrographic service), virtual AtoN have begun to
be used. In this first phase they are used as
temporal stand-ins for those signals that are altered
or non operational, whilst they are unrepaired. As
soon as they are back in service they are removed
from the AIS server. Plans are that the system will
complement physical signals, in such places as
anchorage and dump areas increasing information
and safety in these locations.

Figure 14: VTS Control Room

The system consists of two land based
towers with radar antennas, located one in
Puerto Rosales (Chainage Km 23) and the
second near Baterías naval facilities on the
coast of the Toro Channel approximately Km
39. With these two antennas coverage of the
whole channel, anchorage areas and dump
sites is assured.

4.3 Traffic Control System (VTS)

Since March 1999 the Bahía Blanca Port
VTS Vessel Traffic Control System is
operational. As a result of an international
tender Lockheed martin Overseas Corp. was
awarded the provision and installation of the
system.
The VTS main purpose is to increase traffic
safety and efficiency, and to provide the
information that will guarantee environmental
protection.
It acts as a linking service between the
different port operators and provides assistance
and information to the Argentine Coastguard
(PNA) who is responsible for the safety and
traffic surveillance.
Figure 15: VTS Radar antenna tower

The echoes received by the antennas are
sent to a control room, where it is processed
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and shown on the system’s screens. There,
qualified operators with ample knowledge of the
area controls the data received and informs the
PNA should any anomaly arise. The main
functions and responsibilities of the VTS
operators are:














Detection and monitoring of the vessels
within the estuary.
Coordinate with Pilots and PNA inbound and
outgoing traffic taking into account priority
and dispositions.
Issue warnings regarding vessel proximity or
collision danger.
Advice and manage anchorage taking into
account the vessel’s characteristics and
destination.
Management of the database with the
vessel’s features, cargo and destination.
Services to ships and harbour operators,
information regarding pilotage, or bunkering.
Aids to pilots providing traffic information and
AtoN status and tide height to coordinate
manoeuvres.
Monitoring with the use of CCTV of cargo
operations in berths, and detection of
potential dangers on manoeuvres.
Providing
meteorology
warnings
and
updates to the vessels.

VTS also supervises the three automatic
Tide Gauge stations which transmit every 2
minutes approximately the tide height along the
Channel.
Because of the length of the channel and the
great amplitude of tides, three tide stations are
installed. The first in Terminal TBB in the Port of
Bahía Blanca (Chainage Km 0), the second in a
wharf in the Belgrano Naval Base (Chainage
Km 22) and the third is on an offshore tower
located some two thousand meter off the
channel at Chainage Km 63.
These stations provide the information not
only to coordinate the inbound and outbound
traffic (the latter with depth limitation when fully
loaded), but also the required tide corrections to
apply to all the survey activities carried out in
the estuary.
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Figure 16: Tide and wave gouge on offshore tower

Additionally VTS operates several remote
weather stations, which provide in real time the
wind speed and direction on the port area
important
for
docking
and
undocking
manoeuvres.
On the tower located in the outer channel
besides wind data there is also a wave meter
installed, which provides updated wave climate
(significant height and period) every half an
hour. This is very helpful to determine
operability conditions of the channel.
Equipment and staff have received constant
upgrading in order to maintain state-of-the-art
standards. One example of this is the
introduction of AIS to enhance radar in the
monitoring of vessels.
VTS operates a land based AIS station which
gathers the information of the area’s traffic
relaying it to the national and international
servers. Recently trials have begun to use the
AIS to send data to vessels using the
messages provided by the system. This will
provide additional services (tide and weather
information) to all vessels operating in the area.
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4.4 Port area and Inner Channel Capital Dredge

In 2007 owing to the increasing traffic in the
port area, and with the perspective of the
establishment of future terminals, the Board of
Directors asked the Technical Areas within the
CGPBB to begin feasibility studies in order to
improve operations and availability.
The result was a project to carry out capital
dredge in the port area from the former 12.20 to
13.50 meters; this would allow vessels to
operate at 45 feet regardless of the tide
condition.

suction dredgers (CSD) were needed.
Provisions were taken to use part of the
dredged material as a landfill of two areas that
will be used in future port expansions.

Figure 18: Deepening of Inner Channel

Figure 17: Deepening of Port Area

Furthermore it was also determined to
dredge the Access Channel from Km 4 to 20 to
a depth of 13.50 meters maintaining the overall
width of 190 meters. This would allow the
operation of vessels of up to 50 feet draught
with the use of the appropriate tide condition, or
45 feet at any time within the mentioned sector.
The project called for a total volume of
5.700.000 cubic metres to be dredged. Due to
the characteristics of the material, large trailed
suction hopper dredgers (THSD) and cutter
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One area of around 19 acres is located west
from Galván Port. It has a height of 7 m above
cero and will allow the establishment of a new
tank field that will be used with the third fuel
transfer pier currently under construction.
The second area is located in front of the
Galván and Cangrejales zone on the southern
shore. It is some 1500 meters long and is
destined for future port expansions, should it be
decided to use the opposite shore. It has an
area of over 20 acres, and a variable height up
to 9 metres above local cero.
On the Inner Access channel the material
dredged was deposited at an offset of some
300 meters, using a floating pipeline. Side
casting placed the material on the same spots
that were used on prior works.
All of the operations dredging were
supervised by CGPBB personnel, and were in
accordance with the Environmental Impact Plan
dully approved by the Provincial Sustainable
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Development Agency (Organismo Provincial de
Desarrollo Sustentable in Spanish)

personnel recieved training in the United Kingdom in
2014.
The possibilty of carring out detailed survey will
provide useful information to improve knoledge of
the estuary’s dynamics and with it, the possibility to
efficiently follow the changes in morphology and
apply measures to assure the maintanance of depth
with minimum dredging.

Figure 19: CSD Marco Polo side casting

Financing was secured thru a loan of the
CAF (Corporación Andina de Fomento), for an
amount of over sixty million dollars, to be paid
by the Consorcio over the next ten years.
An international tender was called in 2011, in
which the joint venture between Boskalis
International and Jan de Nul were awarded the
contract.
The works were carried out throughout nine
months in 2013, within the planned schedule.
4.5 Future projects
The CGPBB constantly maintains as policy the
improvement of all areas involved in port
management.
In the case of waterways, feasibility studies have
begun to continue the deepening of the whole Main
Channel from Chainage Km 40 until reaching a
natural depth 15 meters to Charts Datum. Doing so
would permit the traffic of vessels with a draught of
45 feet at all times, and up to 50 feet using the high
tide window, thus contributing to maintain the status
as Argentina’s deepest port.
Another project in execution is the establishment
of an own Survey Depertment, equiped with the
latest technology (Multi Beam Echo Sounder with
RTK diferential positioning). The Board of Directors
aproved the acquisition of the equipment. Already
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Figure 20: Digital Elevation Modell (DEM)
used in volume calculations
5 CONCLUSIONS
For more than twenty year of self-management
the CGPBB has sustained a policy of constant
improvement of port facilities and its waterways.
This policy also aims at the incorporation of new
technologies and the training of the staff, in order to
maintain an efficient management.
The result of this effort was an increase of up to
100 % in the cargo handled, albeit internal and
international issues.
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