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Abstract

In pursuit of Nigeria's, international obligations on maritime safety, the

elimination of dangers to search and rescue efforts in our coastal
waters, environmental pollution and destruction of maritime habitats, and hide-out for
sea-borne criminal elements, the Federal Ministry of Transport through the National
Maritime Authority (NMA), entered into an agreement on June 16, 2003, with Hum-
ber Marine Werks Limited (HMW) for Consultancy on Removal of Wrecks and Dere-
licts in Nigerian Waterways aimed the contract to conduct a hydrographic survey of
the Lagos Ports Area; a critical input to quotations for actual removal of wrecks by
contractors to be nominated by the Ministry.

_ Résumé
M A l'appui des obligations du Nigéria en matiére de sécurité maritime,
pour I'élimination des dangers présents lors des efforts de recherche
et de sauvetage dans nos eaux cotiéres, pour lutter contre la pollution environnemen-
tale et la destruction des habitats maritimes, et pour contrer la dissimulation d'élé-
ments criminels a bord, le Ministere fédéral des Transports, parle biais de TAutorité
maritime nationale, a conclu un accord, le 16 juin 2003, avec la société «Humber
Marine Werks Limited (HMW)» pour des services de consultant en rapport avec |’en-
levement des épaves et des navires abandonnés dans les voies navigables nigéri-
anes. Ce contrat a pour objet d'exécuter un levé hydrographique de la zone des ports
Lagos; une contribution essentielle aux devis pour I’'enlevement des épaves par des
sociétés contractées par le Ministere. Il s'agit de la premiere phase de quatre phas-
es de levés devant étre réalisés sous contrat.

RESUMEN

Intentando respetar las obligaciones internacionales de Nigeria en

relacidon con la seguridad maritima; la eliminacidn de peligros en los
esfuerzos de blsqueday salvamento en nuestras aguas costeras; la contaminacion
marina y la destruccién de habitat marinos, y los escondidos elementos criminales
llevados a cabo en el mar, el Ministerio Federal de Transporte, a través de la Autori-
dad Maritima Nacional (AMN), llegé a un acuerdo el 16 de Junio del 2003 con la
empresa ‘Humber Marine Werks Limited’ (HMW) para su Asesoramiento sobre la
Supresion de Restos de Naufragios y Objetos abandonados en las Vias Navegables
Nigerianas. El objetivo del contrato fue dirigir un levantamiento hidrogréafico de la
zona portuaria de Lagos; una contribucion critica para la cotizacién de la remocion
de restos de naufragios por parte de los contratistas a ser designados por el Min-
isterio. Esta es la primera de cuatro fases de contratos de levantamientos.



1. Introduction

Hydrographic surveys measure and define the con-
figuration of the bottom and adjacent land areas of
water bodies, especially as they pertain to naviga-
tion. This information is critically important to the
production of nautical charts and, also, useful to
the fishing industry and coastal zone managers.
These activities are the primary responsibility of
the Coast Survey’s Hydrographic Surveys Division,
the Nigerian Ports Authority (NPA), National Mari-
time Authority (NMA), National Inland Waterways
Authority (NIWA), etc.

The primary product of a hydrographic survey is a
smooth sheet. The smooth sheet depicts corrected
depths relative to an appropriate vertical datum
(usually a water level datum) along with relevant
shoreline derived from a variety of remote sensing
techniques. Smooth sheets also depict hazards to
navigation (rocks, wrecks, obstructions, etc.),
shoal developments, channel delineations, aids to
navigation and landmarks.

The principal objective of hydrographic surveys is
to obtain basic data for the compilation of nautical
charts with emphasis on features that may affect
safe navigation. In addition to measuring water
depths, surveys identify hazards to navigation,
delineate channels, and verify aids to navigation
and landmarks. Each survey represents a compre-
hensive record of the coastline and adjacent
waters. A record of changes caused by natural
processes and human activities can be compiled
from a review of contemporary and prior surveys of
the same area.

2. Problems identified

In the Maritime industry, “wreck" refers to a vessel
that is sunk, stranded, or abandoned in a harbour,
dock, pier, tidal water, or port approaches under
the control of a harbour authority. Wrecks include
jetsam, flotsam, and all derelicts (including logs)
floating or submerged in the tidal waters or the
operational shores of a nation.

Wrecks are viewed with seriousness, in internation-
al shipping, because they constitute a danger to
navigation, and to lifeboats engaged in rescue
operations and other services for a country’s har-

bour and waters. The International Maritime Organ-
isation (IMO) insists that member countries have a
clear waterway and a regime of clean navigable
waters. In developed countries, very special atten-
tion is given to the issue of wrecks. Apart from
imposing stiff penalties on owners of wrecks, Eng-
lish Law also empowers nearly all harbour authori-
ties with dual and, to some extent, overlapping
power to remove wrecks where the wrecks pose
significant dangers.

Although Section 273 of the Merchant Shipping Act
Chapter 224 Laws of Federation of Nigeria 1990
contains some provisions on "Dealing with wrecks”
the Act is not adequate on how to promptly deal
with the issue of wrecks, even when they consti-
tute a serious danger to navigation and/or the
environment. Numerous wrecks exist in Nigerian
waters, posing various risks to navigation, pilotage,
search and rescue, recreational boating and rou-
tine patrol.

In recent times, there have been reports of aban-
doned ships in the ports and territorial waters of
Nigeria, constituting a danger to navigation, and a
threat to national security. Although there are Gov-
ernment Receivers of Wrecks in each of the coun-
try’s ports, no significant efforts have been made
to firmly address the matter of wrecks, or seek the
removal of wrecks in Nigerian waters. Non-availabil-
ity of funds to promptly address the issue is report-
ed to be a major consideration for this lack of sig-
nificant effort.

The problems posed by wrecks include:

- Risks to navigation and recreational boating,

- Constraints, and danger to search and rescue
operations in emergencies,

- Environmental pollution and destruction of
marine habitats,

- Security risk, as abandoned vessels could be
used as hideouts for criminals, especially rob-
bers.

The Nigerian Government recognizes these prob-
lems, and had made some limited efforts in the
past to address the problems. This observation is
included in the findings of a Federal Ministry of
Transport Ministerial Committee on Wrecks in Nige-
ria. According to the report of the Ministerial Com-
mittee, two Committees had been set up previous-

ly.



Firstly, on October 5, 1988, Maglee Salvage Com-
pany entered into a contract with the Federal Min-
istry of Transport (FMOT) for the clearance of
wrecks, derelicts, flotsam, and other obstructions
from the nation’s navigable waters, ports, dock-
yards, and shorelines. A change in government
policy, via Circular No. SCD/2/320/1/233 of 6
February 1990 reviewed all agreements entered
on behalf of government for sales and export of
scrap to avoid further export. This circular put an
end to the contracts. This initial effort, which
involved a detailed listing of the location of the
scraps, and full mobilization for removal, was
aborted.

Again, in November 1993, a main committee of the
Federal Ministry of Transport and Aviation was con-
stituted and charged with the following responsibil-
ities:
To identify and position the wrecks, derelicts,
flotsam and similar obstructions within the nav-
igable waterways of Nigeria (including interna-
tional and local ports) etc.
Suggest the most economic ways of clearing the
obstructions (with the financial implication) of
the same.

A Sub-Committee of this Committee was constitut-

ed and given the following Terms of Reference

(TOR):
To collect, compile, collate, and coordinate
inputs from the Nigerian Navy (NN); Nigerian
Ports Authority (NP Pic); Nigerian Shippers’
Council (NCS); Government Inspector of Ship-
ping (GIS), and the Inland Waterways Depart-
ment (IWD) of the Ministry, on the identified and
identifiable location of obstruction in all ports
approaches and navigable channels.
To use relevant base maps and plot each point
of location by indicating the longitude and lati-
tude of the same.
While focusing on the approach to ports and
navigable channels, efforts should be made to
draw the line between those obstructions that
constitute immediate navigation problems and
those that are not in the immediate vicinity.
Suggest the most economic way(s) of getting rid
of the obstructions and, where necessary, iden-
tify safe passages around any serious obstruc-
tions, with attendant implication in both cases.
An Interim Report should be rendered within a
month from the inaugural date while the final

report, with recommendations, should be sub-
mitted to the Committee within two months.

The Committee Report concluded that as of 28
May 1994, no significant effort had been made
towards the achievement of these Terms of Refer-
ence, simply because there were no funds. The
absence of any progress caused the government to
inaugurate another Technical Committee on Wrecks
in Nigerian Waters on July 10, 2002 to address the
issue. Almost ten (10) years after the last effort,
the wreck situation in Nigeria waters has wors-
ened, yet there have been no serious wreck
removal operations since this period.

All the efforts above suffered from:
Inadequate funding to meet the needs of the
data collection exercise;
Inadequate time frame within which to produce
results commensurate with the magnitude of
survey expected;
Weather problems due to disruption by rain;
Equipment problems such as the lack of posi-
tioning system in some areas, and total
absence of sounding, and side scan sonar
equipment.

3. Technical solutions proposed

These may be summarized as:

To conduct a bathymetric/wreck detection sur-
vey for the purpose of identifying the positions
of wrecks/derelicts in the Lagos Ports Area;

To identify the wrecks that constitute the most
danger to navigation in the Lagos Ports Area,
with a view to taking adequate steps towards
wreck removal;

However, there were overall project goals. These
include
To ensure the safe navigation of ships in Niger-
ian waters
To fulfill Nigeria's national and international
responsibilities in Africa and to emphasize Nige-
ria’s close interests in the region, especially
with the International Ship and Port Facility
Security (ISPS) Code
To satisfy future information needs Nigeria may
have in her waters
To supplement the existing chart coverage of
other nations by the addition of accurate and



recent coastline data

To provide a framework for future survey work,
especially in relation to monitoring of and early
removal of wrecks/derelicts

To contribute to the International Hydrographic
Organisation’s (IHO) International chart scheme
for Nigeria

4. Detailed programme prepared

To collect up-to-date hydrographic survey data and
to satisfy the maritime constituency, Humber
Marine Werks Ltd developed a survey priority plan
to identify those areas with the highest risk of seri-
ous maritime accidents. This risk assessment is
based on a combination of traffic volume, inade-
guacy of charts or surveys, and potentially insuffi-
cient under keel clearance.

More modern technologies were implemented to
increase the quality and productivity of the survey.
These included the detection, location, and identi-
fication of wrecks and obstructions primarily using
side scan sonar, magnetometer, and Differential
GPS technology.

5 Standards adopted

The standards adopted for the entire survey con-
form to the US National Ocean and Atmospheric

Administration (NOAA), National Ocean Service
(NOS) Hydrographic Surveys Specifications and
Deliverables.

These technical specifications detail the require-
ments for hydrographic surveys to be undertaken
by either NOAA field units or organizations under
contract to the Director, Office of the Coast Survey
(OCS), NOS, NOAA, U.S. Department of Commerce.

The specifications are based in part on the Interna-
tional Hydrographic Organization’s Standards for
Hydrographic Surveys, Special Publication 44,
Fourth Edition, April 1998, specifically for Order 1
surveys. Hydrographic surveys classified as Order
1 are intended for harbours, harbour approach
channels, recommended tracks, inland navigation
channels, coastal areas of high commercial traffic
density, and are usually in shallower areas lower
than 100 meters depth.

6. Team/resources deployed

- Equipment & Personnel Sourcing Policy:

"Humber Marine shall retain a core staff of profes-
sionals and consultants relevant to our overall
Company objectives. But for the execution of spe-
cific contracts, Humber shall optimise the utiliza-
tion of locally available equipment and skills with-
out sacrificing quality and safety.” In line with this
broad Company policy, the following resources in
the execution of the survey were deployed:

6.1 Technical Crew
- Surv. Innocent Egbuh Hydrographic Surveyor/

Team Leader

- Tom Logan Consultant Marine Engineer & Diver
- Roger Zaune Consultant Oceanographer
- Titus Igbokei Senior Geophysical Engineer
- Temitope Solomon Hydrographic Surveyor
- Henry Adimoha Surveyor
- Ovie 0. Anaidhaimu Surveyor
- Rufus 0. A. Underwater Engineer
- Emeka Awazie Driver
- Bassey Etim Driver

6.2 Software
HYPACK Max hydrographic software
Trimble GeoExplorer Pathfinder GPS software
Magnetometer software
AutoCAD 2000 Computer-Aided Design (CAD)
software
MicroStation SE (CAD) software
Surfer Digital Terrain Modelling (DTM) software
SurvCAD software, includes transformations
HydroCAD software for reducing sounding
data

7 Execution of the survey

7.1 Positioning System

The positioning method used for the survey was
the Sokkia Global Positioning System (GPS) receiv-
er interfaced with HYPACK navigation software to
compute vessel position from direct satellite obser-
vations to get the actual position.

7.2 Navigation And Data Logging System

The navigation system comprised a Compaq Com-
puter driving a printer and a dedicated monitor for
the helmsman. The computer received GPS derived
coordinates in WGS84 from the Sokkia system to



output the final grid coordinates in Universal Trans-
verse Mercator (UTM) Zone 31.

Navigation was conducted with no smoothing
applied to the position computation. The HYPACK
navigation system software provided display pre-
sentations suitable for navigating predetermined
lines and included a visual aid for the Helmsman.
The GPS antenna was used as the Positioning Ref-
erence Point (PRP) for the survey. All other sensors
like side scan sonar and magnetometer tow points
offsets were measured and cable out documented
for data/records post-processing.

Photo 1: Sokkia Radian GPS Receivers. (Photo Courtesy:
Innocent Egbuh).

The HYPACK system was interfaced with the echo
sounder, this enabled raw depths to be recorded in
real time and event marking appropriately carried
out. Fix intervals were at 50m for all the sensors
and logged in the analogue traces as well as in the
hard disk for onshore post - processing.

7. 3 Echo Sounder

Odom Hydrotrac dual frequency (33 KHz/ 210KHz)
digital / analogue recorder was used for survey.
The over the side mounted transducer shoe was
marked at Im intervals.

The transducer was installed rigidly to its bracket
and side mounted on the survey vessel. The trans-
ducer shoe was sufficiently deep and well positioned
so as not to experience turbulence and aeration
from the vessel during data acquisition. The depth of
the transducer below the waterline was guided by
the calibrated marks on the transducer pole.

7.4 Side Scan Sonar
J.W. Fishers side scan sonar system was used for
the survey. During mobilization, the tow cable was

Photo 2: Odom Hydrotrac Echosounder onboard survey
Boat. (Photo Courtesy: Innocent Egbuh).

measured and calibrated at Im intervals to three
times the maximum operating depth throughout the
survey. The recorder was set to 100m to 200m
ranges, ensuring a theoretical 100% overlap on
lines run. Cable out, and range scale were noted at
the start of each line, and whenever course alter-
ations were made.

7.5 Magnetometer
The magnetome-
ter data was
acquired with a
JW Fishers Proton
- 4 magnetome-
ter. The data was
displayed on a
chart paper. The
magnetometer
was towed 5m
astern of the ves-
sel at approxi-
mately 2m depth
below the water-
line and operated
on the 32,000 -
33200 nanoTesla

Photo 3: Preparing the side
scan sonar for deployment.

(nT) range.

Photo 4: The magnetometer and
7.6 Survey side scan sonar consoles.
Administration (Photo Courtesy: Innocent Egbuh).
Daily progress

reports were maintained onboard and regularly
reviewed by the Party Chief and the Survey Repres-
entative. The on - line computer system was inter-
faced for closure to all analogue and digital



recorders. Event marks corresponding to position
fixes were generated automatically from the naviga-
tion computer interface, and passed to the analogue
records at fixed intervals set at 50m.

To facilitate the post - processing it was essential
that acquired data were clearly labeled and cross -
referenced to the survey line log. Each survey line
was given a unique identity. Regular checks of time
against fix were also carried out and the analogue
records marked accordingly. Vessel offset diagram
and cable out of the towed sensors was document-
ed, taking care of range, scale, or cable out varia-
tions.

7.7 Data processing

Field data were processed using appropriate sur-
vey software such as HYPACK, HydroCAD, Surv-
CAD, AutoCAD, GPS Pathfinder Office, etc.

GPS positions were processed and differentially
corrected in the coordinate system: UTM Zone 31.
Tidal corrections were applied to soundings and
reduced to chart datum or 0.38m below BM1 at
East Mole Signal Station.

7.8 Data presentation

For the purpose of the survey, the Lagos Ports
Area was divided into 5 blocks namely, Sheets 1,
2, 3, 4 & 5, plotted on scale 1:5000. In addition,
a composite chart covering the entire area was pro-
duced on a scale of 1: 12,500.

Each wreck site is highlighted on the chart with the
symbol of wreck and a number printed in red colour
(e.g. Wrk 12). Database of the wrecks, their posi-
tions, and other attributes was designed and creat-
ed using Microsoft Access.

9. Survey results and findings

Water depth in the surveyed area varies from a
minimum of 1.1 metres in the Kirikiri area to a
maximum of 24.0 metres in the Lagos Port Limit
in the Lagos Bar.

One hundred and two (102) wrecks were
located at sixty-two (62) wreck sites within the
Lagos Ports Area under survey. Another seven
(7) wrecks were located on the Lagos Bar, mak-
ing a grand total of one hundred and nine
(109) Some of the sites may have a cluster of
two, three or more wrecks. Each site is num-
bered with a pre-fix “Wrk" and the number of

the Anchorage.

wrecks at a site may be determined from the
database.

About twenty-one (21) wreck sites have wrecks
either fully or partially submerged. At least three
(3) of the wreck sites were marked with marker
buoys.

Three portions of the Lagos Ports Area were



Sheet 3: Five Cowries Creek to ljora Jetty.

Sheet 5: Ibru Jetty to Kirikiri Channel.

identified as numerous wreck areas. Wrecks are
highly concentrated in these places.

Badagry Creek Bay (Sheet 3): This area is
opposite the Porto Novo Creek. Several wrecks
were found there. In addition, Buoys 30 & 32
have drifted to this bay. The present positions of
the drifted buoys, and litter of wrecks in this
area are capable of misleading vessels navigat-
ing the channel.

Snake Island Bay (Sheet 5): This bay over-
looks the Tin-Can Island Turning Basin. Numer-
ous wrecks were found there.

Kirikiri Channel (Sheet 5): It would be difficult
to establish, on a first visit, whether the area is
a fishery terminal or wreck colony. There is high
concentration of wrecks in this creek, right from
the entrance. Some of the private jetty owners
on this creek have converted their jetties to
wreck dumps, both on their waterfront, and
ashore.

10. Problems of wrecks

The problems posed by these wrecks include:

Pollution to marine life

Danger to man’s health

Environment degradation

Danger to navigation

Harbour accessibility/navigation problems
Security problems.

11. Recommendations

A preliminary estimate of the cost of removal of
all the wrecks in the Lagos Ports Area is in
excess of forty million dollars (USD 40 million).
However, it is recognized that funding could be a
major constraint. Therefore, a "Danger to Naviga-
tion Report” was prepared. It lists, by sections,
wrecks which constitute the greatest risks to
navigation and which should be given priority.
The National Maritime Authority (NMA) should,
as a matter of urgency, notify the Maritime
Industry of the locations and distribution of
wrecks in the Lagos Ports Area, and of the dan-
gers they pose to navigation.

Now that the essential first step to any meaning-
ful process of Wrecks removal ie detailed hydro-
graphic survey has been accomplished, the
NMA should immediately commence the follow-



ing actions:

- Determination of the modalities for the
removal of each wreck or cluster of wrecks.

- Definition of the mode of disposal, including
delineation of areas for dumping of removed
wrecks. In this connection, it should be noted
that metal scraps from wrecks can be sold to
recover part or all of the removal costs.
There is indeed, a ready market for this in the
iron and steel recycling industry.

Since the Removal of Wrecks from the Nigerian

Waterways is a long, costly but necessary ven-

ture, there is a need for a constant professional

factor linking the implementation of the series
of related activities listed below:

- Preparation of realistic cost estimates for the
removal of each wreck or cluster of wrecks,
as basis for the assessment of the quota-
tions from potential Wreck Removal Contrac-
tors.

- Advising the National Maritime AuthorityXFed-
eral Ministry of Transport on the realistic
basis for determination of the economic
value of the wrecks to be removed.

- Monitoring the performance of actual wreck
removal contractors in the field.

- Up-date of the relevant Admiralty Charts to
reflect a clean bill of health for the waterways
after the wrecks shall have been removed.
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