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PREFACE

At the Teqﬁest of the Federal Republic of Nigerian Government
to cooperaté in financing the Onne Port Development Project, the
Government of Japan decided to conduct the technical and econonmic
feasibility studies of the Project through the Japan International
Cooperation Agency (JICA).

JICA dispatched a study mission headed by T. Hirota, Divrector,
Soc1al Development Coopevation Department JICA, to Nigeria in
April, 1978, and the mission has completed this report based on
the information obtained in Nigeria.

The report has been prepared on a nmeutral basis to assess
mainly the economic feasibility of the Project and has nothing to
do with the present international tender of the Project.

In view of the important role the Project will play in the
development of the Nigerian economy, 1 hope that this report will
contribute to the implementation of the Project, and to the closer
friendly relations between Nigeria and Japan.

I would like to express my deep appreciation to the Government
and the people concerncd of Nigeria Tor their cooperation extended
to the study team,

May, 1978

Japan International Cooperation Agency

President

//4%Zi;:é~ ;%%¢-_f

Shinsaku Hogen
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SUMMARY

‘Government to assist’ in flnanC1ng the Onne’ Port Develop-
kment PlO]eCt “the Government of Japan has sent & Mission
to’ conflrm the' technlcal and economic feas1b111ty of
i“’the PloJect | ' ' - '

_ The P103ect comprlseS' (a) Constructlon of a p01t
fa0111ty with six berths, lncludlng one bulk cargo berth
three genelal cargo berths, one container berth, and one
Ro- RO berth “and necessary anc111ary installations includ-
ing sheds harehouses and othel buildings; and (b} Dredg-
'1ng of an access channel and a turnlng basin.

The total cost of ‘the Pro;ect is estimated at
¥63 000 million of which ¥44 000 million is the forelgn
exchange portlon '

The tende1 document f01 the Pleect has been prepared
by an American consultlng eng1nee1 based upon Japanese
“and Dutch proposals and- the invitation for tenders was
issued on 20 Ap111 1978 and the c1051ng date for the
tender is 31 hugust 1978 - '

The tender 13 for a tuln key contzact and the tende1
-has to plopose the 1ayout detailed eng1nee11ng de51gn as
well as the cost for the works. The 5p601flcat10ns in
the tendel document , however are relat1ve1y specific and,
con51der1ng natural conditions at ‘the 51te little Yoom
for variation in design is left. '

COHStlUCtlon work on the Project is expected to
commence in early 1979 and should be completed within
30 months,

Onne is located near Port Harcourt, which is the
second largest port in Nigeria, in the Rivers State. The
PrOJect site is located on the Bonny river, which is
of the branches of the Niger river. Due to economic
dgvelopment and populatlon growth, cargo traffic through
the Port Harcourt wharf has increased subetantially in



the last $ years. Over 14 percent of Nigerian foreign
trade  (excluding oil),-of 1.6 million_tone ger year, is
presently handled at Port Harcourt. . Thqgwhéff length at
Port Harcourt is only 1 300 meters, 1nc1uding the coal
handllng bexth and oil berth Consequently,.the ex1st1ng
wharf facilities are 1nadequate to cope w1th.the critlcal
congestion Sh1ps waltlng f01 the berths always numbel
50 to 70 out51de the rlver and thus cause setlous loss to
the nger1an ecouomy

In the Th11d Natlonal Development Plan 19?5 80
develOpment of a new port complex in the v1c1n1ty of Port
Harcourt is ploposed At the suggestlon of Japanese and
butch englneels the NPA has dec1ded on the c0n5t1uct10n
of six belths at Onne

”The M15510n confllmed the need for a new. port fac111ty
in the vicinity of Port Ha1c0u1t and also conf1rmed that
the 51te at Onne is su1table f01 the pu1pose. '

The ngexlan P01t Authorlty, a. government statutory
body, is the d11ect1y respon51b1e agency for both const-
ruction and operation of ports in ngerla.4 The NPA will
excecute the Pro;ect w1th it's own englneer1ng staffs,
with the aSSlstance of C E Tec and othel cousultlng engl—
neel(s) _ '

The cost eetimatesffor the'Project_were:prepared_by
the Mission, based upon the tender document and other

information.



Bt

INTRdDﬁCTiON

The Federal Republlc of Nigerian Government has de-

HC1déd to deveIOp a‘néw port complex at Port Harcourt,
':'where the second largest 1nternat10na1:trad1ng port in

the country is, in 6rder to resolve serious port conges-
tion and to fac111tate the development of the Fastern
Reglon. : '

0r1g1na11y the PrOJect was to be financed by the

'ngellan Government's own resources, but with the decline
in férexgn currency reserves in recent yeals due to the

slackenlng of oil exp01ts, ‘the’ Nigerian Goévernment made
a request to the Japanese Government for financial assist-

ancé for the Pro;ect

_ The Pro;ect is con51dered as one of the prospectlve
pro;ects for economlc co- operation because it has not only
great impact on the Nigerian economy, but also an 1mpor-
tant role in the maintenance and development of friendly

'Vxelatlons between N1ger1a and Japan. The Government of

Japan, however, is not in a position to make the final
decision on the financial assistance for the Project,
since no Project cost or lean amount was offiéially pre-
sented by the Nigerian Government,

" The Nigerian Govérnment considers that if the Pro-
ject, which is considered to bé most urgent, follows

 normal proceduré through feasibility study (F/S), de-

tailed engineering design (D/D) and tender, it will
require a considerable period of tim¢; - and if the pro-
ject is executed by means of international tender on a
turn-key basis, and by evaluation of the tender, the
design and the-method'of works,. the costs and the const-
ruction period, the most suitable plan and work can be
guaranteed,

An engineering feasibility study for the Project has
already been made and submitted to the NPA by Toa Harbor,
OCDI group, one of the potential bidders of ‘the Project.



NEDECO (Dutch consulting engineeTs) haVe'elSo Smeifted
theiy study to the NPA, Subsequently, ‘the. NPA has re-
quested C-F Tec Inc,, Amerlcan consultlng eng1neers,kto
geneiallze the proposals into a. spec1f1cat1on f01 the Pro-
ject, An invitation for tendels for the ?10]ect was issued
on 20 April, 1978, :

Unde1 these c1rcumstances the Govelnment of Japan
has dlspatched a m15510n to ngerla in order to confirm
it's fe351b111ty, based upon the off1c1al 1nf0rmat10n of
the Nigerian- Government. The, Mzss1on stayed 1n ngerla '

- from 23 April, 1978 to 8 May,, 1978 and made contact with

and exchanged v1ews w1th the 0ff1c1als concerned fiom

- the NPA, the M1nzstry of Tlanspert the.M1n15t1y;of Finance
and the Ministry of Industry etc.. The Mission also
visited the C-E Tec Inc., in Waltham Massaeﬁuéetts,,USA
and collected add1t10nal 1nf01mat10n.' R

The Mission exam1ned techn;cal adm1n1strat1ve,
operationél and economic aspeets of the Project and found
the Project to be technically sound and economically,
3ust1f1cable.

This Report is based on the flndlngs of the M15510n'
which was composed_of-Messr51=T. Hirota (M13310n-ch1ef,
Director, Social Development Cooperation Department,

Japan International Cooperation Agenpy),.K;_Tabata_(Cpst
evaluation.engineer,;Chief engineer,Jepan;Por;.Consyltents),
Y. Yabe (Port planning engineer, Ministry of Transportation)
H. Nishijima (Economic analyst, Japan International Co-

operation Agency}.



III.

BACKGROUND

General Economic Development of Nigeria

The populﬁtlon of Nigeria is estimated to be 77 m11110n,
1 which is the largest among Afllcan countrles. It's GDP. in
1976/77 was ¢stimated to be N16,000 million at 1974775 prices
or $26 700 m11110n. The1efoxe, per cap1ta income is still

.less than $350

_ The GDP has been greatly dependent upcn crude 011
ploductlon 1n recent yeals After the 011 crisis 1n 1973,
1ece1pts of fo:elgn currency 1ncreased shqrply due to oil

sales. Acc01d1ngly, the Govelnment of the Federal Republic

of Nigeria took a bold dec151on to. make use of this oppor-
tunity to develop the economy by construction of infrastruc-
tures throughout the country.

In the th11d Natlonal Development Plan 19?5 1980 the

Government contemplatcd ma;or construct1on projects for N

highways, rallways and other sectors including port develop-

ment schemes in Lagos, Rivers g/-and Delta ports. 3/

At the early stage of the Third National Development
Plan, most projects were financed by Nigeria itself. At the
end of fiscal year 1976/77, however, circumstances changed
due to the slackening of 0il exports and excessive imports
of consumeyr goods and construction materials. Thus the
Government has tightened it's fore1gn exchange control and,
the same time, has started seeking financial assistance from
abread,_either from bi-lateral or multi-lateral sources.

Even'thcugh the Government has slowed down the tempo of
development projects, port projects remain as exceptions.
This is because the state of congestion in the ports in

1/ No official census has been made since the 1963 sensus

which counted 54 million.

2/ A group of ports in Rivers State, see Table IIT-1,

3/ A group of ports in Bendel State, see Table III-1.



Nigeria is extremely serious and causing a bottleneck to the
major development projects in the country.

Ports in ngella

The ngellan coast faces the Gulf of Gu1nea on the
Atlantic coast of West Africa. The western half of it's
coast is sandy beach, with no ma;or 1n1et, except for some
river mouths and lagoon entlances. In one of the lagoon
entrances, the port of Lagos 15 10cated and this is the only
port capable of acceptlng ocean ‘going vessels on the western
coast of Nigeria. The south eastérn part of the coast
borders the swampy delta of the river Niger, which bulges
into the Gulf of Gu1nea SRR

Ports on the ngei delta area are d1v1ded 1nt0 three
groups; namely, Delta ports in Bendel State such as Warri,
Koko and Sapele, River ports in Rlvels State such’ as Port
Harcourt and Bonny and Calaba1 “in Cross River State._



Table TII-1 Ports in Nigeria

Nawme of Ports

Name of

' Main Cargo
Port -Complex Nawe of Pork
Apapa wharf General cargo,rContainer cargo,
Grain, Plant oil, Fish
Lagos Tin-Can Islangd General cargo, RO/RO cargo
Kirikiri lighter wharf Cement, General cargo
Ikoroclow lighter whérf .Cement, Ceneral cargo
Port-Harcourt General cargo, Container cargo,
Grain, Plant oil
Bonny 0il
Rivers Okrika 0i1
Degema 0il
Brass
Wafi General cargo, Container cargo
Sapele Timber
Koko General cargo
Delta Burutu General cargo, Plant oil
Escravos 0il
Forcados 0il
Pennington 0il
e e DIk careo,







IT-1 LOCATION OF PORTS IN NIGERIA
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C.

Port

-déVélopmént in Nigeria

In the Third Natlonal DeveIOpment Plan 1975- 80, a

total capltal expendlture of N322 m11110n is env1saged

o

'”De#eiopment:offanﬁaltefnative port ‘to Lagos,'during
(3}

(4)

(5)

(6)

for the port deVelopment programme in the Plan period.
- This prOglamme 1ncludes '

7(1) 'Lagos/Apapa Port
HDevelopment of six addlt10na1 berths at Apapa
including a conta;nel_term;qal,_four transit sheds,
fouxr warehouses,; and the purchase of mechanical

handling .equipment.

New Ocean Terminal

the Plan period. This covers the construction of at
least ‘'six berths and ancillary facilities such as

‘road and rail links.

Warri and Calabar Ports

Construction of four berths in each port with a

.dredged depth of 9.5 meters at Warri and 7 meters at

Calabar.

Port Harcourt

'"This'pfbjecf is aimed at prbviding four berths at a

" new location in the Trans-Amadi area. The total
“estimated cost of the project is N65 million, but N40
‘million will be disbursed within the 1975-80 Plan

, pefiod.s.A total of 1;000 meters of quay length will

be developed.

Port of Koko
| Exten51on of the eX1st1ng deep water fac111tles to

'plOVlde an additional 300 meters of deep water
~berthing facilities and another 300 rmeters of shallow

draught wharf for fishing vessel berthing.

Other féciiities, inéIuding.deveIOpment of dockyards,

_ petroleum jetties and bulk handllng fac111t1es for

cement and coal



_ This programme has been amended and several pro;ects
have been added to the 01131nal ploglamme. Among them,

the COHStlUCthn programme of ten berths at T1n Can

Island Lagos w1th its cost of N189 mllllon was added

Except for the plO]eCtS of New Ocean Term1nal Por
Harcourt and some minor items, othel constructlon works
have started or are g01ng to be stalted The constructzon
of Tin Can Island has been made with remarkable speed and
it's berthlng facilities were ‘opencd for public use in
October 1977 afte1 a 15 month constructlon per1od

Actual constructlon costs in each plO]eCt do not
tally with the cost allocation in the Third National
Development Plan.  For instance, ‘Warri had an allocatien
of N27 million in the plan but the .actual contract price
-become N95 million. Actual budget allocation can be made
with considerable flexibility.
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PORT HARCOURT

General

Port Harcourt is located on the easteln edge of the
N1ger delta and is the second lalgest port in N1ger1a.
It is not only the centel of the Rlver State but also the
comme1c1a1 center of nine, Easteln States where about 40
percent of the total populatlon 1s Port Harcourt is

_approached by hlghway, railway and watorway. The hlghway

is relatively well developed and the. dlstance to Lagos
from Port Harcourt 15 689 km. The rarlway runs only
towards the northern c1ty of Kaduna and there is no dlrect
connectlon to Lagos parallel ‘to the coast

The Bonny rlver approach _about 60 km 1n length is
obstructed by a bar whlch by constant dredglng, is
malntalned at 8 meters at MLLW. Vlrtually no maintenance

_dredglng other than at. the bar is requrred in the Bonny.

river.

The Ports on the Bonny Rlver

~ Port Harcourt has the only pub11c berths for ocean
going vessels on the Bonny River. Other than Port
Harcourt, there are four pOrts, or berthlng places,
reg1stered in the Rlver, amely, Bonny, Okrika, Degema,
and Brass. But they are all for oil handllng purposes.

Be51des these berths for deep sea . vessels there are

;several lrghter wharves alOng the east bank. of the river.

They are mostly owned and operated by private companies
relating either to constroction'works or ship repair
business. | _ : : . :

At Port Harcourt 9 berths are aVallable. Berth No.l
is a551gned ‘for general cargo, container and automobile
carrlers. Berth No.2 is allocated for European
conference, COWAC, and No. 3 is for UK conference, UKWAL
Berth No. 4 is assigned for Shlps to discharge grain, steel
and containexs,'and No.5 is for tinned milk sugar and
other food stuffs. Berth No.6 is exclusively used for the

- 13 -



IV-1  Port Marcourt

_Liquid Cél;go “Tank
Kidonny Island : _
wm“\ Wharf for Coal |




.1oadihg.ofemaiely"égriculturei prodhctsﬂaﬁd No.7 is
assigned for the West African coastal ships, cement and
11ghter dlscharge ~ Berth No.8 is used f01 coal export
and No 9 13 f01 011 loadlng and llghter handllng

The 1engths of the berths are relatlveiy short.,
They arve 150 meters each for No.1l to No.3, 189 meters f01
="No 1, 123 netels for No 5 132 meters for No 6 and 7,
135 metels for No 8 and 141 meters for No.9. Available
depths of water along the belths are 7 8 meters thxoughout
No.1l to No. 7 and 7.5 meters at No.8 and 9.

Shlps a}e allowed to’ dlscharge at the anchdrage of
DOWes'Island Whererlo berthing spaees are available and
one moorlng bouy belth in front of the main quay. The
11ghter operatlon is restricted to steel, cement,
containers and other bulk or uniform cargo, other than
general CaTgO;

Port congéstion at Port Harcourt

Congest10n of the port is serlous The average
number of vessels waltlng for berths: out51de the bar is
counted at 50 to 70. Partlcularly those vessels wa1t1ng
f01 No.1 have to waxt 4 to 8 months. The vessels calling
for No. 2 and 3 have less waltlng t1me {one to two weeks)
due to adjustment in the ships schedules.

Such congestlon is caused by inefficient cargo
handllng and abso6lute lack of port facilities., With
regard to cargo hand11ng efficiency, average through-put
is 1,500 tons per day per shiﬁ for steel discharge and
500 tons for'generai cargo. This is considered to be less
than half of the through-put for efficient ports.

This inefficiency in operation is not only due to
slow discharge but also due to inadequate facilities and
operations on shore. The storage space in both transit

Z for

sheds and warehouses is insufficient (28,545 m
transit sheds and 12,487 m2 for warehouses). Untidy

overdue cargoes are placed inside the sheds and warehouses,

- 15 -



as well as on the aplon and open spaces, ‘thus’ hampellng
the - operatlon of the por : -

Belth occupancy rate at the wharf 13 practlcally 100
percent and no time is avallable to arlange quay space
and sheds for- the next Shlps. ‘

Taklng 1nto cons:delatlon the 1nadequate fa0111t1es
and the exoe551ve berth occupancy rate at P01t Halcourt
wharf, optlmum capac1ty, undex reasonable condltlons and
'eff1c1ency, w111 be 1.2 mllllon tons pel annum.l '

1/  See Annex I.



PORT HARCOURT TRAFFIC.AND NEED FOR NEW FACILITIES

Past Traffic

Over 90 percent of total cargo handled in all
ngerlan ports, except for 011 export 13 concenttated in
the two major ports of Lagos and Port Harcouxt While
Lagos takes 77 to 80 percent of the total trafflc, PDIt
Harcourt takes 14 percent, '

General dry cargo tlafflC handled at Port Harcourt
has increased by over 2.3 times in the past five year
perlod from 637,000 tons 1n 1972/?3 to 1, 615 000 tons in
1976/77. The 1nc1ease in tonnage handled has entirely.
been due to the 1nc1ease in the Volume of imports, mainly
consumer goods foodstuffs, automoblles, other machlnery,
cement and other materlals for construction works

Exports, whlch prlmallly consist of agllcultulal
produce such as peanuts, cotton seeds shear nuts etc.
~have been unchanged or rather have shown a slight decllne

in the same period, This is- partly because the price of
such goods does not have suff1c1ent 1nternat10na1
competitive power. and partly because - the extreme port
congestlon has dlscouraged ships from waiting for
addltlonal days at the port for loadlng of less attractive
'cargo such as agllcultural products,
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Future Traffic

Even though construction projects in other Delta

ports at werri end Koko are geing to be implemented; the

burden on Port Harcourt will not be reduced owing to the
fact that Port Harcourt is the center for the Eastern
Region and the gate way to the North Eastern States by
connectlons with the 1a11way, hlghway and r1ve1 transport,

A new scheme for steel mill at A]aokuta has meant
addltlonal requirement for cargo handling capacity at Port
Harcourt. An integrated steel project to construct a
blast furnacé complex at Ajeokuta with a capacity of 1.5
million tons per annum'hee been contemplated by the
ngerlan Iron and Steel Authority. Ajaokuta is
approx1mately 300 km upstream on the river Niger, the
sites of the dlscovery of high grade iron ore and cokable
coal respectlvely In the Third National Development Plan
1975 80, a tentatlve allocatlon of HSOO million has been
made for the Authority's. programme The time schedule of
1mplementat10n shows that test runs should be completed
before the end of 1980, It is also expected in the Plan
that commercial production will commence within the Plan
period '

The actual time schedule for the steel mill prOJect
however -1nd1cates some delay from the original plan.
According to the river transportation schedule,l/
specially made for Ajaokuta Project, the construction
period of the plant continues from 1977 to 1983 for its
flrst stage. The peak period of construction materials
transportatlon is from 1979 to 1982. . In the mean time the
nger river, where Ajaokuta is located, is being dredged
by a'Dutch contractor and will be completed by the end of
fiscal yeai 1978/79 with a mlnlmum allowable depth of the
channel at 1 meter in the dry season.

Assuming the future cargo increases as is required,

the volume of traffic is estimated as shown in the table

1/ See Annex IT,
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Table V-2 ~ Foredéast of cargo traffic at Port-Harcourt

‘(Unit: 1,000 ton)
. ' o | Present |
‘Year . Cargo - Total Port-Harcourt Onne
General cavgo 1,800 1,200 600
| container (RO/RO) cargo 200 0 200
1980/81 | - - - : o
-] coal 1,500 0 1,500
Total 3,500 1,200 2,300
General cargo 2,400 1,200 1,200
‘ Container . { RO/RO) cargo 600 0 600
1985/86 | - ) ‘
Coal 1,500 -0 1,500
Total 4,500 1,200

3,300
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V-2. In this estimate, the‘volumeeof'genera} cargo is
calculated in relation to the'groﬁth'of GDP excluding

the oil sector. Besides the general calgo, export

of coal is estimated in this aréa. A coal mine is
located at Lnugu 180 km north or Port Halcourt The coal
has ‘been exported from P01t Harcourt. pr01t of coal has
decllned because 1ts main pulpose was for bunkerlng of
vessels. In the Fh1rd National Development Plan he\
prospect for coal eXport seems to be bright ow1ng to the
recovery of the world demand for non petrolic fuel and in
1980 export of 1.5 million tons of coal is expected.

This estimate is, however; coneidéréd to be oﬁtiﬁiétic
after the slackening of the o0il market in-recent 'years,

On the other hand, the steel mill project may:

. generate demand for bulk ‘cargo thlough the Port Harcourt
area. Theoxetlcally the steel mill at Ajaokuta will be
self-sufficient for iron ore and coal. However, some
amount of high grade cokable coal and other mater1als may
be requ11ed from other sources. Consequently, even if
1.5 million tons of coal export may be optimistic, the
need for a bulk handling berth for mu]tlpulposes will
still be justifiable.

With regard to container traffic in the Port Harcourt
area, the volume of the containers is still 1n51gn1f1cant
in the order of ten thousand tons in 1976/77 Considering
a sharp increase of container trafflc at Lagos, Qhere
still only 6 percent of-the total volume of the general

cargo was containeriied in 1976/77, with the completion of
~adequate fac111tles, 20 percent containerization at Port
Harcourt in 1985, 1nc1ud1ng Roll-on Roll off, may not be
excessive,



Need for Onne new port and it's traffic

As iﬁdicatéd”in'ihe'tréffiC'ﬁijeétibn “the volume of
cargo through Port Harcourt may reach 4.5 m11110n tons
assuming the. hand11ng capac1ty is’ SufflClent. Since the
actual optimum handling capac1ty at Port Harcourt is, as
descrlbed before, only 1,2 million tons, ‘additional
capac1ty should be created by a new port complex,

‘Therefore, the new port at Unne, approximately 20 km
u'downstieam of the existing port at Port Harcourt, should

handle cargo of 3.3 million tons in 1985, of which 1.2
m11110n tons may be general cargo, 0.6 million tons may be
contalnels or Roll -on Roll- off cargé and 1.5 million tons
will be coal and other bulk cargo.



VI.

THE PROJECT

Pro;ect Descrlpt1on

(a)

{b)

()

(d)

(e)

(£)

The Project Comprlses* 1/

The COHStTUCthﬂ of thlee general cargo berths of 250
meters length ¢ach and a designed dredged depth of 12
meters With a dredged depth'of-g“meters;at MLLW;_ '
Each berth shall be serviced by a paved open-stacking
area of 25,000 square meters, a 7,000 square meters

~ transit shed and a warehouse having the samé:

dimensions as the transit shed.

The contiuctlon of a contaxnel berth 'of 250 linear
meters and a deS1gned ‘dredged depth of 12 meters
with a dredged depth of 9 meters at MLLW. The berth
shall be serviced by a paved open stacking area of
160,000 square meters minimum in addition to the
wharf area.

The construction of a Roll-on Roll-off berth with a
min imum lengih of le'meters and désigned_dredged
depth of 12 meters with a dredged depth of 9 meters
at MLLW. The berth shall be serviced by a paved
open marshalling area of 160,000 sqquare meters
minimun,

The construction of a bulk cargo berth with a minimum
length of 200 meters and designed dredged depth of 12
meters with a dredged depth of 9 meters at MLLW.

The berth shall be serviced by a paved stockpile area
capable of stor1ng the cargo of two vessels. -

Dredging of an approach channel from the Bonny River
to the wharves. The mlnlmum bottom width shall be
250 meters and dredged deéepth be 9 meters at MLLW.

The turning basin shall be 9 meters in depth at MLLW
and shall be a minimum of two times the length of the
design ship plus adequate clearance from channel
banks, harbor structures and béerthed ships.

Details of the specifications are attached in the
Annex 111,
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'(gj;,All the_wharVes;:sneds;_wafehouses_and open stacking

areas_shall be serviced-by paved roads and railroads.

'*“(h)”"The cOnStructlon of miscéllaneous buxldlngs

“including the ‘adninistration building, the central

'mechanlcal workshop, ‘the- canteen, the cus toins _
'facilitles “the control tower and other Buildings
and facilities.

The Project site

The Project site has been selected at Onne on the

Bonny river and Ogu creek., Onne is 20 km south of Port

Harcourt ‘whlch prov1des easier and shorter access for
the ocean g01ng vessels than the ex1st1ng whar{ at Port
Harcourt. The Bonny river is one of the branches of the
nger delta but has no direct connect1on w1th the main
stream of the nger river. ThlS makes the r1ve1 ‘water
entlrely free from suspended silt frOm the upper ngel
rlvel. Thelefore, no flood has been experlenced along

‘the Bonny river.

Bven though no s11t suspens1on occurs in the river
water; some ma1nta1nance dredglng is carrled out

ucontlnuOUSIy at the estuary ThlS is mainly because of
“littoral ‘drift caused by the monsoon. The present volume -

of malntenance dredglng is estlmated to be 400,000 to
600,000 cubic meters a year and the channel depth is

‘maintained at 8 meters at MLLW. The river water is mixed

with sea water and changes it's level according to the
tide.

The Project site is to be determined within a large
area of mangrove-covered marsh of some 12 square km in an
area which is served by a paved road from Onne toward the

Viving school at Ogu creek. The land has already been

acquired by the NPA and no dwellings or cultivated fields
exist there. At the end of the paved road from Onne
village to the Diving school, a lighter wharf of 1,366
meéters in length and dredged depth of 3.6 meters at MLLW,
is under construction and it will be completed in
September 1978,
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~Soil condltlons at the: Pro;ect area ave alluvial
dep051ts with some soft silt dep031t onitop of ‘the sand
stratum. Thlckness of the silt is 18 meters at bore hole
No.§ and gradually decreases towards - the West and North.
Along the paved road from Onne, silt is almost .non-..
-eXistent and the sand stratum is exposed on the surface. 1/

1/ Annex IV and Annex V.

Cost Estimates

" The total estlmated ‘cost of the Pro;ect is as shown
in Tableé VI-1.
- The f01elgn currency portlon 1nc1udes dlrectly
imported materlals equ1pment and plant the dlrect,
;overheea and prof1t of the fone1gn contractorL
Constructlon materlals such as cement and steel EIBCtll-
cal f1tt1ng 1nc1ud1ng the generator, watel supply and
'mlscellaneous hardwares for the bu11d1ngs are also ‘
1mp01ted The total forelgn currency component for the
Pro;ect will be 70 percent.

_ The constructlon equ1pnent 1nc1ud1ng dredges, is not
_ suff1c1ent1y avallable locally Due to the spec1al nature
~of the PrOJect and the 1elat1vely llmlted perlod of work,
'the contractors will be requ1red to furnlsh the1r own
equ1pment flom abroad 1/

1/ See Annex VI



_ ‘Table YI-1  (Cost Estimé.tes of the Project _ .

.i ' {¥10,000,000)

_ Item. Local Foreign Total

1. Civil Works  ° 11,782 | 25,326 37,108

1.  Earth Works, Roads ete. 4,060 | 4,556 | 8,615

2.  Dredging 3,999 | 10,370 | 14,369

3.. = Pier Construction 3,258 - | 9,894 13,152

h,  Railroad ete. 464 508 972

111. Buildings & Sheds 2,554 6,383 8,937

1. Sheds & Warehouses 1,117 | 3,295 h,432

2.  Other Buildings 1,437 3,088 4,505

111 ijtiiitié§ 798 | 2,056 | 2,854

1.  Drainage etc. 353 566 919

2.  Water Supply etc. 228 420 648

3. Electrical Installation ete. 217 1,0?0 1,287

IV. Eguipment & Pla.nt ' 653 2,306 - 2,959

1. Navigation Aid = 31 229 260

2. Port Equipment 622 | 2,017 | 2,699

V. Design Fee 21 521 542

Total (I ~ V) 15,808 | 36,592 | 52,400

VI. Contingency 3,162 | 7,318 | 10,480

Tota) (T ~ 1V) 18,970 | 43,910 | 62,880

Approximately 19,000 44,000 6,300
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D,

Eng1neer1ng

An englneerlng feasibility study for the- Pro;ect has
been made and submltted to the NPA by Toa Harbor § 0CDI
group, one of the potential bidders for the Project. - The
study covered some soil 1nf01mat10n and prellmlnary
engineering de51gn. NEDECO (butch Consu1t1ng BnglneefS)'
have also submitted their concept plan to the NPA,

The NPA has requested C-E Tec, American consulting
engineers, to gene}alize thé'perOSals into a _ S
specification of the Projéct. In the mean time, further
soil. survey is being undertaken by a local engineering
firm and it's 1esu1ts may be made avallable to the
tenders in June 1978.

An Inv1tat10n for tenders for the Pro;ect was 1ssued

~on 20 April, 1978.- In the invitation, the c1051ng date

for the tender is set for 31 August 1978.

Accofding to the conditions of the'cOntfaCt “the
englneer of the PIOJeCt is the A551stant General Manager
of the NPA, and C- E Tec International, Inc,,. or any other
firm or person appointed from time to time by the NPA may
act as the Consulting Engineer to the Project,

The tender, according to Nigerian practice, ‘is on a
turn- key basis and the contractor has to work out the
detailed engineering design according to the
specifications., In principle, a turn-key contract N
contains more unknown factors and the contractors tend to

~include a safety margin in the tenders for unf01eseeable

risk, But the NPA considers this method is more

economical because it can reduce the p:eparatlon perlod
for the construction by at least one or a half year

compared with the normal practice of F/S, D/D and_tehder.



Design concept.

Although a detalled englneerlng 6851gn has not been

;prepaled at this stage the spec1flcat10ns of the Project

are falrly speciflc and little room is left for

"altelnatlves to the b351c ‘design concept.

. The dlmen51ons for the wharves sheds and warehouses
are all fixed, and the réquired quality and load are
SpeCIflc : Even soil condltlons in the worst alea are not
serlously bad for the wharf cOnstiuctlon de51gn =The
dlfference between the cost-for the wharf in the worst
area and the one in the best area may not be more “than 10
to 20 percent of the wharf structure cost. The dredglng
volume, naturally, w111 have great varlatlon and it
deﬁéndsfupon the location of the wharf. Therefore the

__coSt at site A, which faces thé'Bonny'river, will be the

loﬁést, and 51te B, which is close to the ex1st1ng 1oad

“is the hlghest.

In this tender, howevez,_the cost is not the prlmary
factor of con51derat10n, but the: time requlred for the
construction is more important foi evaluation. The

.constluctlon perlod will be mainly decided by the land

work. If the site selected is 'site B, the major land -
work, such as foundatlon work for the bu1ld1ngs and
pavement, can- immediately be started. On the other hand,

at site A,'almost the entire site reéquires improvement of

the ground-by some means, or replacement of soil over the

entire area, and the land work can only be started

afterwards. Subsequéntlyathe Mission considers, on a
prima facie basis, that site B will be more a practical
proposal for this Pro;ect.

Slte B is also supported by the requlrement for a
maintenance- free area in the speCLf;catlons. I1f the site
is selected at A, grbund”settlement after. completion and
subsequent maintenance for the pavement cannot be avoided.

- The requirement for no maintenance for the structure
may not suit steel structures for the quay wall, Which
permits little choice in the design other than concrete
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SITE OF THE PROJECT (A, B)

Fig. VI-1
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deck bﬁ_coherete'pileé.* The ‘structures other than the
quay wall have even less choice in design. Consequently,
. the results effthe cost ‘éstimates should not be radically
diffefentsregafdiess of the non-existence of a detailed
ehgiheering design. '

W1th regaxd to the sttuetural type of - the proposed
; wharves, several types can be listed as prevalent
struétural types for déepsea wharves, such as steel sheet
'p11e, caisson and rel1ev1ng platform types.

The steel sheet p11e type has the advantage of h1gher
:adaptab111ty compared to the other two types, to adverse
feundat1on 5011 condltlons, greater ease of censtructlon
'and shortel constructlon t1me 1nv01ved In this pro;ect
whlch calls for an 1n1t1a1 depth of -9m alongs1de the
'ploposed wharves and for the 1ncrea51ng of the depth to
-12n in futu1e perlods, the steel sheet plle type would
offer another'advantage in that it will suffice to
1ncrease the’ initial depth as necessary, as long as
provision is made for the nec¢essary embedded téngth and
cross 50ct10nal dimensions of sheet piles.

: o On the other hand thlS type of wharf is

' dlsadvantageous in that 1t w111 requ11e some type of
corr031on control system whlch may entall more or less
annual costs. The technical spec1f1cat1on5 for the
project eonStructlon require that the proposed wharves be
of such construction a$ to dispense with maintenance for
éjpefiod‘efhtWO‘years after completion. For this reason,
the steel’ sheet pile type must” be ruled out for the
'prOpOSed wharves. '

Apart from th15, desplte 1t's obv1ous cost- sav1ng
'advantages in ‘many wharf constructlon prOJects, the steel
shéet plle type mlght not necessarlly beé an economical
choice in th1s pTOJGCt ~since nearly all the constluctlon
materlals requlred would have to be 1mported

_ _ A calsson type wharf presupposes favorable 5011
condltlons, as 1t is essentlally of grav1ty type



construction, - The definite'adVantages of this type, ‘as

- compared with the'types using ‘steel members, are-that it
has a much longer serV1Ce life and can depend- largely on
'domestle supply sources- for construct1on matexlals
~involved. In the construction aspect, however,. -the ..
caisson type wharf demands a rather compllcated and
prolonged plDCBSS., Normally, the operatlons 1nvolved in
_caisson type wharf constluctlon comprlse the manufacture
of calssons, constluctlon of 2 lubble mound thelr
1nsta11at10n and f1111ng, and constluctlon of the
supe15t1uctu1e, ‘all to be peff01med 1n that sequence An
'on shore ‘caisson yard equlpped W1th a sllpway or floating
| dock is requ1red for the manufacture ‘and launch1ng of
_ca1ssons. The constructlon of a calsson yard usually _
takes more than a year 'S t1me ‘and’ floatlng docks Eor ‘such
purposes haVe a 11m1ted manufactullng capa01ty '

- If calssons are to be used to bu11d the prOposed
wharves with a comblned length of approX1mately 1 SOOm,
. a total of about 150 units are. needed - If tWo 2 000 ton
capacity floatlng docks are used to ploduce these |
calssons, the manufacturlng process alone will take a
total of 37.5 months, assumlng that each dock is capable
of turnlng out two units a month. Three floatlng docks
would require 25 months to complete a1l the calssons

C

requlred

Apart from the caisson manufacture thé_leteiing of
the rubble mound is often a 1estr1ct1ve.facto;tintthe
whole construction works. In view. of the:time fattor in
~ the present project, the caisson type nust also be ruled

out for the 1eason5 noted above. '

_ The 1e11ev1ng platform type is as common a. cho1ce for?
wharves as the steeljsheet_pdle type.'_lt;canradequately
cope with rather adverse soil conditions by employing _
piles-of_greater;rigidity._fAnotheraadvantege;of:this type :
is it's high earthquake resistivity. In_}ecent years, it
is a common practice to usé gtéé1_§}pe pilés’ for the sub-
structure of a deepwater wharf of the relieving platform
type, and this has it's own merits,
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7 ' For. the wharves of this project, however, it is not

_ prefelable to, use steel products. as the main structural
-members, for the reasons earlier explalned Prestressed
concrete plles are sometlmes a substltute for Steel pipe
piles for the 1elxev1ng platform type whalf HOWGVBI, the
prestressed concrete p11es have some. technical problenms,
such as the’ d1ff1cu1ty in providing good joints.and in
deallng eff1c1ent1y W1th changlng depths of the final ,
point of 1est of pile toes For the reasons noted above,
the prestressed con01ete pile foundation 13_cpns;der¢d
unfit for this project because of the time considerations.

In order to éatisfy the requirements of the technical

specifications for the project construction, an :
arrangement is proposed whereby steel plpe plles Smm thlck
will be driven first to serve as casing and after’ removing
the material inside, reinforced concrete will be'plaCed in
dry in the casing pipes to form in-situ concrete piles.
Using steel pipe piles as casing pipes may seem to be an
uneconomical method. However, it has the following
merits:

1) The steel pipe.piles used as casing pipes can
readily be cut or spliced if the pile toes go
beyond the spec1f1ed point of rest or do not
reach 1t.

2) Scaffolding and shuttering can readily be welded
onto the surfaces of steel pipe piles.

"3) A .shorter construction time can be achieved.

‘Because of these advantages, the proposed in-situ
concrete pile foundatlon using steel casing pipes is
'ev1dent1y a better choice than other types of in-situ
concrete piling, such as those executed under the reverse
¢irculation method. The in-situ concrete pile foundation
as - proposed for this pro;ect is adopted for the wharves at
Apapa near Lagos.

With a rel1eV1ng platform type wharf it may be
unav01dably necessary to build sleopes underneath the wharf
according to the final planned depth alongside.
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Batter plles ate prOposed for the’ contalner whalves
“and the bulk’ cargo wharf shown on' the attached standard
Cross- sectlons,'undel the assumptlon that ‘a large
travellng crane will be 1nstalled to serve the wharves
However, only vertical piles are proposed for the geneéral
cargo wharves, since it will not. require a large crane.
The embedded pile length 1ndlcated ‘on the drawings
includes some-allowance for safety, bécause adequate’
information is not avallable on the 's0il characterlstlcs
of the pro]ect site, ' o o '



THE NIGERIAN PORTS AUTHORITY. - THE EXECUTING AGENCY

~ Gemeral

The GOVernment of - the Federal’ Republic of Nigeria

: estab11shed the ngerlan Ports Authority (NPA) undet
’supelvi31on of ‘the Mlnlstly of Transport in April 195S.
The NPA has }u11561ct10n over all ports, navigation

channels, pllot se1V1ces and nav1gat10n a1ds in Nigeria.

The NPA is an autonomous body and is supposed to be

f1nanc1ally 1ndependent from the Government. - But.
practlce, funds for the- major works under the Author1ty
are a551sted by the Fedeéral Government as loans to the

Organlzatlon'

The specxflc fuhctxons of the NPA are as follows

(a) to maintain or provide for the maintenance of
fadequate and efficient service and ‘facilities for all
‘users of the ports '

'(B)_ to handle cargo and sh1ps at: the port and to co-

ordlnate the act1v1t1es of the ports.

.(c) to be respon31b1e for the improvement and development

of the ports, It has the. power to pulchase, acquire,
manage and dispose of immovable and movable property
and executlon of w01k5

The NPA has a. Chalrman, who is appointed by the

Federal Government. And under the chairman there is a

Board of Comm1551oners‘to‘advise on it's policy matters.

.. The day to day operation matters come under the direct

responsibility of the General Manager of the Authority and
he is a551sted by flve A351stant General Managers, they
are 1espon51b1e for englneerlng serv1ce development &
management serv1ce, operatlng & marine service, fihance
and adm1nlstrat10n respectlvely.. Each port dlstrlct has
it's port manager who is respon51ble for the routlne
management of the ports w1th1n his dlstrlct



VIII.

ECONQMIC,BENEFITS'

The Project is not only essentlal ‘to the’ growth of
the. economy. of the Easteln States ‘of . Nigeria but also
effectlve for: 0the1 parts of. .the country due to the fact
that the lack, 1n capacity at’ P01t Harcourt puts extra
burden . -on_Lagos and other ports. '

- At present, Shlps calllﬁg at POrt Harcourt ‘have to
wait for berths for: an average waztlng time of a féw
days for European and" UK conference and of 4-to 6 months
for other lines and t:amp_shlps. ‘This is'stiil less

‘than the situation in 1974/75 when the numbéer of waiting
vessels was counted at 500 to 700 at a time in Nigerian

waters, and wa1ting time exceeded 10 months This
extraordinary situation was caused by a sudden expansion
of the ngerlan economy after the rise in o0il prices in
1973.

Accotdlngly, NPA negotlated thh varlous conference
11nes and major shipping countries, to ad]ust the number
of vessels calllng in. N1ger1a. Thus the number of ships
call1ng in ngerla has been art1f1c1a11y reduced in due
course. Therefote, the number of waltlng vessels may
not decrease with minor 1mprovement in- berthlng

‘facilitiés because the art1f1c1ally sUppressed demand
‘shall recur 1mmedlate1y. S

The cost of a ship waiting for a berth is, on
aVerage,r¥1;600,000'per day. ' This is not the cost
merely'borne*by'the"shiﬁ”owners, but it dffects the
freight rate: and thus‘inflates costs of imported
merchandise and reduces the c0mpet1t1ve power of export

'goods on the international market.

As the ngerlan economy grows demand for trade
1ncreases and trafflc through Port HarCOurt wharf cannot
be 1mp10ved hy means of developlng a new port complet atf
Onne “ship waltlng tlme w111 become 1mp0531b1y 10ng |
Usually, before the waltlng time reaches an extreme, q
certain measures are taken. And some such measures have E



already heen taken, such as adjustment to ships
schedules and-Sdmé'diiersion of cargo to Lagos etc.

At Port Halcourt remalnlng measures to ease the
pressure of glow1ng traffic w111 be the utlllsatlon of
llghtels to ‘handle more cargo and/or diversion of the
ships to other ports in the country, But the lattey is
'con31de1ed to be unrealistic because other ports are
also suffetlng from serious congestlon Thelefore, if
the new p01t is not available, time-consuming and
expensive llghter handling has to be increased, together
with construction of the necessary length of lighter
wharves, '

Upon completion of the Project, on the other hand,
such llghter operatlon will become unnecessary and the
savings in cost will be part on the economic benefit of
the PIOJeCt. '

Taking into account the facts mentioned above,
against the investment cost, the internal rate of return

1/

‘is 19.9 percent. =

1/ See Annex VII






~ ANNEX






ANNEx I OPTIMUM CARGO HANDLING CAPACITY OF EXISTING WHARF AT
' PORT HARCOURT

(1j Calculation of the capac1ty based upon transit sheds'

space.

Optimum capacity for transit sheds' space is calculated
by the following formula.

W = AW.a-B  where A traﬁsit sheds' spéce m?

W: cargo volume ton/year
w: storage capacity :
per umit area ton/m2

@: rotation per year
B: utilization factor %

assume w: 2.5 ton/m?
a: 24
_ B: 0.7 %
W W= 28,545 x 2.5 x 24 x 6.7

1 199 000 ton/yeal

(2) Calculation'of the capacity based upon berth length.
The following formula is applied for the optimum
throughput for the wharf length.

W= t.m. 365Y where t: dally throughput per ship
ton/day/ship

n: number of berths
y: berth occupancy rate

750.t0n/day/berth

assume t
: n: 8 berths
¥:i 0.55
‘W= 750 x 8 x 365 x 0.55

W

1,205, 000 ton/year

Consequently, optimum capacity of cargo handllng at
the existing wharf at Port Harcourt based upon an
adeQuafe discharge rate and operation will be 1.2 million
tons per year.
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~ ANNEX

II

'RIVER TRANSPORTATION SCHFDULE FOR AJAOKUTA TRON
AND STEE, PLAND

The quantlty of cargoes a531gned for the first stage of constructlon of the '
Iron and Steel Plant wlll tentatively amount to 1.0 - 1.3 mllllon tons while

the maxlmum volume of supplies w111 amount to 250 - 300 thousand tons per

year.

1977
1978
1979
1980
1961
1982

1983 .

t

‘The following is a

20,000

70,000

200,000
250,000
300,000

300,000

60,000

‘tentative year-wise breakdown of the fre1ght voiume.

tons
tons
tons
tons

tons

tons

tons excluding

cargoes assigned for the second stage construction,

Approximate list, weight and dimensions of the equipment which is to be

transported and assemrble is as follows:

N Descriptibh'of , Weight | Dimension
0. g ‘ : )
* equipment : tons - m
1. Charge-distributof 62 Diazé'SQO.
. Height < 4.5
2. Large bell with bar of charging " 36 Dia - 5.,k
: . - -1 Height -~ L.g
‘3. Charging device hopper ' 16.5 Dia - 5;h
: : _Heignt - k.0
k. | Charging device gas seal : 21.5 Dia ~ 6.0
) ) Height— 3.5
S. | Transformers 25,0 5.9 x 3.0 x 5.5
63 mVA
6. | lower part of turbine L.P. casing ks .0 7.5 x 5.3 x 2.0




Yo. Déscriﬁticn of Height Dimension
_ equipment tons m

7. | Condenser . 55.0 8.5 x h.0 x 5.0
8. Water heater | 25.0 7.0 x 2.0 x 2.0
9. Geﬁerator startor 78.0 5.5 x b.5 x 4,0
10. Bdiier Qrum aSsémﬁiy ' 48.0 11.5 x 1.5 x 1.5
11, Béiler éxhaust fan ' 0.0 .h.9 x 2,2 xz3.27
12, | 1/4 of convertexr body 25.0 7.2 x b7 x 2.7
13. | Part of converter trunnion ring 87.0 12,2 x 3.5 x h.3
1h. Pért of converter trunnion ring 1.0 9.2 x 3.5 x k.3
15. | Part of converter ASE 30,0 | 5.5x3.4x1.9
16. | Special reducer 66 .0 h9 x 2.9 x 5.3
17. | Steel casting iadle 20,2 b o xh.Tx5 ‘
18, | Hot metal ladle | 19.2 3.8 x W.7 x 3-75

Weight and dimensions of other large-size equipment will not exceed the
ones mentioned above .
-~ However long size eéquipnent (bridges & semi bridges of overhead cranes,
columns steel structures, trusses and crane girders) will be transported.

The length of these specified equipment may reach 36 m.

NOTE: that the téntative schedule for the importation of the equipment has
shifted from April 1977 by 6 months.




TABIE 1

TENTATIVE DISTRIBUTION OF THE EXTERNAL

FREIGHT TURNOVER OF THE IRON AND STEEL PLANT

Name of freight App erlmate _ Kind _ Delivered from Remalgi.q:s_é
tonnage /year of Packing , | o o

Manganese ore 80,000 | In bulk Port Harcout | Imported
Bauxi te 20,000 " " "
Quartzite 20,000 " " N
Ferro-alloys 10,000 In barrels " "
Absorbent solar oil 7,500 200 1. barrels " "
Billets for Rolling L
Mills : 550,000 - 1 n
Coal tar pitch T00 In bags " "
Sulphite cellulose
liquor concentrate 150 M " "
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TABLE 2~

PRODUCT-MIX FROM IMPORTED BILLETS BY 1981

Mills and Products _ Size Weight Production
: (mn) (kg/m) tons/year

Light Section and Bar Mi1l

Angle Trons ' 25 % 25 to 1.12 - 3.77| 150,000

. 50 x 50
Strips - 6-12x 0.57 - 6.59 25,000

. 12 - 70
Hexagons | | 10 -~ 26 0.68 - 4.59 25,000
| Squaves : : | 10.- 30 0.78 -~ 7.06 50,000
Rounds 10 - 30 0.62 - 5.60 50,000
i-beam; | 25 - 60 . 50,006
Channels 23 _ 45 | 50,000
TOTAL - _: o 400,000

Wire-rod Mill -

Wire rod in coils 5.5 - 6.0diam 80,000
6.0 - 10.0 20,000

10.0 - 12.5 10,000

Reinforcement steel 6 -~ 12.0 20,000
TOTAL 130,000
GRAND TOTAL 530,000




CONSTRUCTION MATERIAL IMPORTATION

Total material iﬁportation envisaged for the steel plant is 561,000 tons

and 10,000 m3 of construction bricks.

Annual bfeakdown

MATERTAL 1979 | 1980 | 1981 | 1982 | 1983 195& . Tpiﬁﬁ'
Steel structures a0 | 3| eso] sen| s | 1.0 1800
Refractory Bricks - 15 20 hO 15 - " 90.0
Reinforcement 5.0 10.0 20.0 20.0 15.0 - 10.0
Cast iron Tubes 0.2 0.6 1.0 1.0 1.0 0.8 3.6
Steel Tubes é.o b.5 6.0 1.5 4.0 - | 25.0
Cables 05 | 20| 30[ 30| 20| 05| 120
Tech. Equi pment hs | 15.0 | %0.0 65.0 [ 56.0 1.0 181;0

TOTAL | 13.7 | s | 158.0 1188.9 | 110.3 9.3 | 561.0
Including_
Co?structiqn 3 . _ _ _ . I
brick x 1000 m 1.0 | 1.5 2.0 3.5 1.5 0.5 ] 10.0
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DESIGN SPECIFICATION

APPROACH CHANNEL AND HARBOR

_Scope. Adequate all weather channel access to the berths shall be

prov1ded 1nclud1ng maln channel for twa-way traffic, turnlng ba51n,

access fa1rways to the berths if requirad, and navigation aids for safe

_‘_traff1c under all condltlons including night tlaffic. Detailed items

to be lncluded are as llsted below:

A.

B.

C.

Approécﬁ'Chaﬁﬁel

1. Dredge depth shall match existing Bonny River depths at the

sité, presently approximately 9 meters at MLTH.

2, The minimum charmel width (toe of slope to toe of slope) shall
be 250 meters.

3. Channei curvature shall be such that adequate sight distance

is provided.

Turning Basin

1. The turning basin shall be 9 meters in déepth at MLIW,

The size shall bYe adequate'té permit unassisted turning of.ships
‘of the'dééigﬁ‘éiié within the harbor. The tdrning basin shall
beé ‘a minimim of two times the length of the 6331gn ship plus
'adequate clearance to channel banks, harbor structures and

berthed ships.

Berth Fairways (If required)

1. Fairways to berths shall be of adequate size to permit one way
. tug assistéd-traffic.to_and from the berth,
2, Fairways shall be lccated to provide ample clearance to channel

banks, harbor structures and berthed vessels.

Harbor Hydrauiics

1. Channels and basins shall be properly sized and oriented to

- minimize adverse effects of waves and currents.



II.

2. It is the Contractor's responsibility to obtain the required
hydrogravhic data for his'design.
E. Navigation Aids

Naﬁigaﬁion.éids shall be provided as necessary to‘enablé sﬁiPS'to
travel safely and rapidly under all conditions to their poinuts of
designation. .Thef shall consist of floating'and/qr'fixéd ?atef:
structures andfor shore mounted range light installations and shall
be equipped with the necessary beacon lighting, bells, Sdund warn-
ing devices and radar relectors and shall requiye mi nimun

maintenance.

Marine navigation lights shall be provided at each end of all piers,
wharves, mooring dolphins and other fixed structures as required

in.order to outline their limits,

F. Dredging
The dredging under this contract shall match fhe existing_Bonny
River depth which'is 9 meters at MLLW. All structures shall be
designed and cbnstructéd.fof a future Bredgingrdépth of 12 meters
at MLIM. Approach channel, turning basin and berth fairways shall
‘be designed and dredged in such a ménner apd of such size that
- future Qredging to 12 metérs depth at MLIW will not iﬁvolve widen-

ing qf these areas or any additional work on the slopes.

GENERAL CARGO FACILITY

Scope. Three (3) General Cargo berths shall be provided. Each géﬁeral
cargo berth shall be 250 meters long, capable of accommodating a design

vessel of 35,000 dwt contiguous to a wharf extending the full length of

- the berth with a minimum apron width of 100 meters. Each berth shali

be serviced by a paved, open—staéking area of 25,000 squafe meters
minimum in addition to the.wharf area, and preferably COntiguous to

the apron. Provision shall be made in the design for ééch'ﬁéfth to be
serviced by‘a railroad Spﬁr parallel with the wharf face. In all cases
adequate allowance shall be provided for continuous flow of twe way

vehicular traffic to, from and within all the berths and supporting



facilities comprising the port. The apron shéll contain a transit shed
of 7000 square meters (175 m x %0 m) located 4O meters from the face of
the wharf. Each:general cargo berth shall also contain in addition to
its open stacking area a warehouse faciiity having the same dimensions

as thg transit shed. Details of facility components are as follows:
A, Design vessel
i Beam‘go_meters

2. Dfaft 11 meters

3. Displacement 35,000 dead weight tons
B. Berth Characteristics

1. Iéngth 250 meters

2. Width 35 meters

3. Dredge depth ¢ meters at MLIW, design dredge depth 12 meters at

© MLIM
L. Capable of tug assisted approach
5. Berthed ship shall not encroach ﬁpon channels, fairways and
turning basins or operations of other ships
6. It is preferred that all general cargo berths be adjacent to

one another and form a straight and continuous wharf face.

¢. Wharf Characteristics

1. Iength 250 meters
2. Apron width 40 meters

3. Deck Elevation +3.5 meters

D. Open Stacking Area
Each berth shall be supported by an open paved stacking area of
25,000 square meters, preferably contiguous to the apron. The

open stacking aréa shall be levei and shall be constructed so that

the time of acceptance all major settlements have occurred.

E. Railroad Spur

Provision shall be made in the design for a standard gage railroad

spur flush with the deck surface parallel to vharf face and within



- reach of ship's gear. A railroad spur shall also be provided to

the warehouses,

TII. CONTAINER FACILITY

Seope. One container berth 250 meters long capable of accommodatlng a
design vessel of 40,000 dwt and contiguous to a wharf exten ‘

full length of the berth with a minimum apron width of Lo meters shall
be provided. Initially the berth shall be Serviﬁéd'by a paved and -
drained opén’stacking arvea of 100,000 square meters minimum in addition
to the wharf area, and preferably cohtigﬂbﬂs‘tb the apron. Adequate
allowance shall be provided for contlnuous flow of two way vehicular
traffic to, from and within all the berths and supportlng faCIlltlES
comprising the port. Details of the facility components are as follows:

A. Design Vessel

1. Beanm 30 meters
2. DPraft 11.5 meters
3. Displacement 40,000 dead weight tons

B. Berth Characteristics

1. Iength 250 meters

2. Width 35 meters

3. Dredge depth 9 meters at MLLW, de51gn dredge depth ]2 meters at
MLLW ' ’

4. Capable of tug assisted approach

5. Berthed ship shall not encroach upon channiels, fairwayé and
turning basins or operations of other ships |

6. It is preferred that all container berths in the future be

adjacent to one another and form a stralght wnarf face.

C. Wharf Characteristics

1. ILength 250 meters
2. Apron vidth H0 meters minimum

3. Deck Elevation +3.5 meters



Iv.

D. Special Requirements

1.

Railrdad'Spﬁrs
beviéion shall be made for standard gage spur to properly

transfer materlal from COnnectlng networks to the stacklng

aresa. The spur shall not 1nterfere with traffic flow or

Operatlons within the open stacklng area. In addltlon, provide

ROLL ON

Scope.

a standard gage rallroad spur flush with the deck surface
parallel to the wharf face within the reach of the container

crane .,

Open StacKing Area

The berth sﬁall be suppofted by an open paved and drained
stacking area of 300,000 square meters, preferably contiguous
to the apiron. The open stacking area shall be level.and'shall
be constructed s0 that at the time of acceptance'and-ﬁse ail
ma jor settlements have occurred. The open éfacking area shall

be paved adequately to support containers.

Container Crane

Provide for container crane installation at some stage within

the construction period. The gage to be in accord@nce with

the manufacturer's spécifications.

Electric Power

Prqvisions shall be made in the opén stacking area to accommodate

refrigerated container units.

- ROLL OFF (RO/RO) FACILITY

One Roll on - Roll off berth shall be provided. The RO/RO berth

shall be 250 meters long and capable of accommodating a design vessel of

M0,000 awt contiguous to a wharf or pier of sufficient dimensions to

.receive
traffic._

~The f30111t1es shall 1nclude a. fixed or movable ramp as required for

ramps of RO/RO sﬁipé with équuate width for two ﬁéy vehicular

The apfon shall be a m&nimum 215 meters long and 30 meters wide.

accommodatlng wheeled {vehicular) cargo from bow and/or stern ports of



the ship.

If required, dolphins with provisibns for'pedestrian7access

may be used for mooring the design ship. The berth shall be serviced

by & paved and dralned,open marshalling area of 100, 000 square meters

mlnlmum, preferably continuous to the pler or wnarf.

Adequate allowance

shall be p10v1ded for contlnuous flow or two way vehicular traffic to,

from and within all the berths and supportlng fa0111t1es comprising the

port.

A,

Detalls of facility components ale as follows!

Design Vessel

1.
2,
3.

Beanm 30 meters
Draft 11.5 meters
Displacement 140,000 dead weight tons

Berth Characteristics

Length 250 meters
Width 34 meters
Dredge depth 9 meters at MLIW, d331gn dredge depth 12 meters

-at MLLW

Capable of tug assisted approach
Berthed shlp shall not encroach upon channels, falrways and

tuxnlng b331n5 or operations of other ships.

Wharf or Pier Characteristices

Length 215 meters minimam
Width 30 meters

Deck elevation +3.5 meters. If necessary for operations, deck

- elevation may be modified.

Special Requirements

A

Stern {Bow) Load Ramp

Provide a fixed or movable ramp as requlred for accommodatlng
wneeled (vehlcular) cargo from bow or stern ports of the Shlp.
The conflguratlon of the ramp shall be adequate to allow

vehicles to travel safely and rapldly between the ship and the

wharf or pier and shall slope to an elevation compat1b1e with



ship's ramps through all of the tide cycle.
2. Bollards and Cleats

Provide aﬁéquatelboliards and'cléats to hold the sﬁips snug to
. the ramp. -

3. Dolphins
Prdvide all nébeséary'dolphiﬁs to properly berth the design
vessel. Include fender systems if dolphins are to be used for

breasting. Include nominal fendering protection if dolphin is

used for mooring only. .

4. Incorporation into Container Facilities

Cﬁnsideration should be given by the Tenderers to incorporate
the.RG]RO facilities into the.reQuired,container facilities,
provided it can be shown that RO/RO traffic flows will not
interfere.with container operations. If the Tenderer's layout
célis for contiguous berths at the same elevation, a railroad

.spur shall be provided.

5. Open Marshalling.Area

The berth shall be supported by an'open-paVedfand,drained
mérshalling area of 100,000 square meters, preferably c¢ontiguous
to the apron. The open marshalling area shall be level and
designed so that at the time of acceptance and use all major

settlements have occurred.

BULK CARGO FACILITY

Scope. -Oné_bulk cargo berth shall be provided. The bulk cargo facility
should preferably be isolated. The bulk cargo berth shall be 250 meters
long capable of accomsodating a design vessel of 60,000 dwt., contiguous
t0 a wharf or pier extending a minimum length of 200 meters. The wharf
shall be 6riented_£o allow easy access for loading or off-loading of
buik cargo. Fécility shall include dolphins with provision for

pedestrian access as neéesSary for méoring the design ship. The berth



shall be serviced by a lével paved stockpilé area, capable of'storing

the cargo carried by two desigh vessels and it shall contain a perimeter

railroad spur. Access from the berth to the stoékpile area shall be _

capable of providing continuous flow of two-ﬁay vehieular traffic.

Stockpile area shall also be accessible to existing anrd future rail

and roadway networks. Details of facility components are aé follows:

A. Design Vessel

1.

2.

3.

Beam 35 meters
Depth 11.5 meters
Displacement 60,000 dead weight tons

B. Berth Characteristics

Length 250 méters

Width 38 meters

Dredge dépth 9 meters at MLIW, design dredge depth 12 meters

‘at MLLW

Capable of tug assisted approach
Berthed ships shall not encroach on ¢hannels, fairwvays and

basins or operations of other ships.

C. . Wharf or Pier Characteristics

1.
2.

3.

iLength 200 meters minimum

Wharf (apron} WO meters

‘Deck Eléevation 43.5 meters

D. Special Requirements

1.

Dolphins

Provide dolphins as necéssary to propeérly berth vesgel,
(Minimum of & dolphins required with two 100 ton bollards and
two 1 metér eleats per dolphin). JInclude fender systems if
dolphins are to be used for breasting. Incliude normal fendering

protection if dolphin is used for mooring only.



2.

Stockpile Area

The berth shall be supported by an open stbekpilé'area with a
hardened surface cabaﬁle of storing the cargo of a minimum of
two design vessels. The area shall be level and designed so
that at the time of acceptance, all major settlements have
occurred. The area shall be designed in such a way as to allow

for future expansion to handle four different commodities.

Railroad Spur

Make prov151ons for a standard gage rallroad spur to loop the

storage area with common access to the main railway network.

Crane

Provide for crane installation at some stage within the con-
struction periocd. The gapge to be in accordance with manu-

facturer's specifications.

VI. SERVICE JEITIES

A. Scope. ‘The Contractor éhail'inCOrporate in his design and léyout

provision for three service jetties 30 meters long by 5 meters wide.

The design load shall be 15 KN/mg with a 15 ton bollard pull,

VII. CENERAL REQUIREMENTS FOR BERTHING FACILITIES

A. General

1.

The Contractor may propose any practical and reasonable type of
struecture {0 serve as wharfs or piers, except that the structure
to serve aé wharfs or piers, except that the structure shall
minimize the adverse effect on the hydraulie regime of the site,
that it will be'operationaliy safe and it éhall be esseﬁtially

maintenance free,

Where this Specification does not describe the standards and
eriteria to be used for the design and construction, the
Contractor shall carry out the Worké'to the highest possible

and practical standards, bearing in mind that the Works are to



be constructed at a site exposed to corrosive tidal waters and
subject to the effects of weather, waves, wind action and tidal
currents, and other environmental cenditions.

3. The Contractor must conduct a site reconnaissance for suitable
£ill material.

k. The Contractor shall consider future expansion in his layout of

berths and facilities.

.'Design Loadings

For Tenderer's guidance the following mwinirmun desigh:léaﬁings are
suzgested. The Tenderer is expected to confirm these loadings in
relation to his design and bears full responsibility for loads

ultimately selected.

Y. Verticsl

(a) Uniformly distributed live load of 50 KN per square meter,
(b} Truck loading at least equal to HS-20-h% per AASHTO
Specifications. _ . '
{e) Railroad Loading at least equal to E-T2 as per A.R.E.A,
Specifications.
{a) Mobile ¢rane loading {Rated Capacity) -
+ 70 tonnes plus 20% impact factor for general cargo berths

+ 100 tommes plus 20% impact factor for bulk cargo berth.

2. Horizontal

"~ (a) Bollard pull = 100 tonnes
(v) Ship impact = reaction force from fenders
(¢} Traction ana braking as per AASHTO and A.R.E.A. Specifi-

cations

3. HNatural

{(a) Wind on ship (50 m/seec 1700 Nlmz)
{b) Current as required per berth layout
(c) Tides - maximum high tide 2.5 meters
() Wave Height 1.0 meter



‘4, Special Loadings .-

(a)

(b)

Gantry Crane

. Vertical - 2 bogies at 16.00 meter spacing per rail.

. Whgel loads:per atta#hed Diagram No. 1 or per

+ manufacturer’s specifiqations.

- Horizontal - Wind ~ 205 KN/wheel

- Traction and braking - 25% of wheel load .

Convéyor System for the Bulk Cargo Berth

Hhaff foundations shall be designed for future installations
by others of a convéyor system parallel to the wharf face
and located 30 meters from the face of the wharf.

Anticipated loads from the'conveyor system will be equiva-
lent to a 30 XN/m line load.

5. Loading Combinatioﬁs

{a)

{v)

A1l structural elements shall be desigred for the governing
combination of dead'load, live load, natural loads and
operating load. o

Nofwithstanding that certain speecific design and loading
conditions are quoted in this Specifiéation, the Contractor

shall assume full responsibility for their accuracy.in

- felétion to actual conditions at the Site and such

information as may be available to him from time to tire.

"¢, Wharf Fiitures

i. Fenders

(a)

{v)

Fenders shall be designed for a 10 degree approach angle
of_the design vessel at a velocity of 0.25 meters per
second normal to the wharf face with a maximum allowable

hull pressure of 350 KN/square meter.

Fenders shall be spaced to eliminate contact of the hull
with the wharf structure at full deflection assuming a

maximm hnll curvature of 30 meter radius.



(¢} Fender systems shall be designed so that makimum stand—off

between the ship's hull and the wharf face is 2 meters.

2. Bollards and Cleats
Provide 100 ton capacity bollards at 30 metér spacing alter-

nating with 1 metér oleats abt 30 meter spacing along the wharf
face except as specified for the Bulk Cargo Berth.

3. Paving
Aprons shall be paved with suitable wearing surface designed to
accomnodate the given loadings with minimum long term settlement.

4. Drainage
Apron surfaces shall be pitched to allow the runoff of storm
water without ponding. Adequate scuppers and basins shall be
provided to discharge these flows.

5. Carbs
Prbvide wheel stops at wharf face.

Utilities

1, Service Points
Provide a minimum of_twd sérvice points per berth, located for
the convenience of the using vessels. Each service point-should
provide for telephone, electricity, and potable water service,
For the purpose of the power requirements for the port, electric
povwered harbor crenes shall be assumed,

?. Sanitary Facilities
Provide sanitary facilities for dock workers within walking
distanceé from the apron. '

3. Lighting

Apron areas and staging or marshalling areas shall be adequately

illuminated for night operations,



L, Sewage

Provide one sealed sewage manhole per berth connected to an

external system.
2. Fire Protection
Provide firé?proteetion as further described in the section SITE

WORK. 1In addition provide hydrants to adequately service the
berthed ships. o

VYIiI. SITE WORK
A. Paved Aveas
Access and transportation about and through the éite shall be
provided for véhicular; rail and pedestrian traffic. A1l roads,

parking areas, sidewalks or areas subject to vehicular or pedestrian

traffic shall be paved.
1. Road and=Pafking Area'LayOut
{a} The ain acéess road shall provide for a winimum 10.5 meter
' roadway in each direction, and shall contain a median and
a sidewalk. Secondary roads shall have a total minimunm

width of 10.5 meters. Traffic islands shall be provided

to control turning movements within the paved areas.

€Y Pafkihg areas are to be curbed, and shall be provided with
sufficient capacity for the buildings they sérvice, and
shall be. so situated as to complement the overall: security

of the facility.

{e) All paved areas shall be provided with painted markings

adequate to céntrol traffic flows and parking.

(@) A1l roadways and parking areas shall have adequate lines,
grades and turning radii sufficient for the anticipated

vehiecle usage.

(e} All buildings shall be provided with paved roads for

vehicular access and paved sidewalks for pedestrian access.



{f) A lorry park shall be provided outside the main Ehtry.
It shall have the capacity for a minimumuof:EGO spaces.

Fntrances and exits should be kept to a minimum.

2. Design Loadihgs

(a) A1 roadways shall be de31gned to conform to Hs-20- hi
loadlng per Amerlcan Association of State nghway and
Transportation Offlclals (AASHTO) or any other approved

standard,

(v) A1l drains, pipes, éulverts, ducts, or other areas which -
may be subjected to vehicular traffic shall be:capable or

- any other approved standard.

3. Drainage
Al paﬁed areas shall have pdSifivéudrainaéé'and"éli runof
shall be carried through and off the site. Draiﬁ_éfzing and
inlet capacities shall be designed to préclude.flpodipg of
paved areas during times of heavy rainfall. No ponding will
be allowed. Sanitary sewage and other waste material shall
" not be dlscharged into the dvainage system. Roof drains will

be incorporated into the system,

Security Systen

A perimeter security systeﬁ shall be installed to protect the entire
terminal avea. Controlled access shall be prdvided to and along the
perimeter; The system shall include but not necessarily be limited
to a 3 meter high (minimum) wall with barbed wire on top., The
system_shall have low maintenange costs and be capéble of being

manned by a minimum number of personnel.

Fire Alarm

A genérai evacuation fire alarm system shall be provided in all
facilities throughout the installation. Pull boxes shall be spaced
no further than 60 meters: apart, and shall be installed adjacent

to all exterior entrances and/or exits. The fire alarm system



shall be comnected to the fire station, chief security officer and

the PABX room in the Administration Building.

Railroad

A quotation shall be inserted in the Tender fof the installaetion of
a standard gage railroad system within the Port area. However,

this item of work for the installation may or may not occur during
this contract period. Thé decision on whether the railroad shall
be constructed as part of this contract will be made at the time of

award.
The general railroad requirements are as follows:

Stan&ard gage rail ser#ibe shalltbe provided from the property
line to the general, contajner and bulk cargo facilities in

the terminal. The property line terminous should be so located

as to facilitate éohnection with the proposed connection of the
terminal line to existing rail line beyond the site limits.

The system shall accommodate inbound and cutbound traffic flovs

to and from éll berﬁhs and storage areas. A railroad yard
~shall also be provided. A1l construction shall be of adequate
~line and'grade, anﬁ as specified in the Manual for Railway

Engineeriﬁg published 5y the American Railway Engineering

Association or other approved standard.

Landscapihg

All paved areas in the vicinity of buildings or subject to erosion
shall be covered with compacted topsoil and springs of living grass

or other erosion control measures. The grass shall be supplemented

with shrubs and flowers.

Reétaining Walls and Steps
Retaining walls and steps shall be provided throughout the site as

needed.



G.

External Iighting
1. The external lighting shall include the iliumination of the
following: '
administration area
operatlonal area
maln Ioad and the secondary roads
stacklng and workshop areas _
berths
parking areas
perimetetr security system
2, The 1llumination of the main road, the secondary road, the work-
shop areas and the stacking areas shall proviae average

luminance level of 20 lux.

3. The illumination of the aprons shall prov1de an average

luminance level of 25 lux.

4., The illuminafion of remote or isolated parking areas shall

pfovide an average luminance level of 10 lux.

S. The 111um1nat10n of the perimeter securlty system shall provide
a minimun of 10 lux at a distance of 5 umeters outside the

perimeter fencing/wall.

6. ‘The control for all external lighting shall be by means of &
combination of time switches or photo-electric cells as

applicable.

7. The supply cables to external lighting shall be underground.

Cables c¢rossing paved areas shall be run tﬁrough ducts,

8. 'The illumination levels are given for the Tenderer' s.éuidahce
only.' he Tenderer is expected to conflrm the adequacy of the

suggested illumination levels.

Bridges and Culverts

Bridges and/or culverts shall be provided on the site as_needed to
carry vehicular, railway or pedestrian traffic over rivers and

streams. Vehicular bridges shall be designed to support the



~equivalent of an AASHTO HS-20-Lbk loading. . Railroad bridges shall

be designed Lo support the equivalent of Cooper's E-T2 loading per

American Railway Engineering Association (A.R.E.A.) Specifications

“or other approved standard,

. Water Supply System

Potable water shall be Suppiiedlby locating and drilling suitable

- boreholes to a satisfactory water bearing acquifer. The necessity

of water.pﬁrification or water purification facilities shall be
determined by the Contractor by testing and analyzing the quality

of the boreholes water supply. The boreholes shall have sufficient
capacity to accommodate a population of at least S000 with capabili-
ty to expand in the future to serve a popuiatidn of 10,000 at a
minimm water pressufe qf_lTO-KN/mQ. The potable water distribution
system shall pe.capable'of supplying the entire project complex,

with at least two service connections to each berthing area for the

. convenience of the using vessels. The necessity of elevated and/or

below ground storage facilities for potable water supply shall be

determined by the Contractor.

} Firé Protection System .

. The water necessary for the fire protection system may be either

from fresh or salt water supply. If sall water supply system is

used, continuous pressure shall be provided. The Contractor shall

~ provide all necessary fire hydrants or standpipes at a spacing so

. that any potential fire ¢an be reached from at least two hydrants,

each serving not more than 90 meters of hose which shall include
hydrants_and serviée connections along the wharf, berthing and
stdfégé'areas."Hdse cdnﬁectibns‘from hydrants shall be a minimum
of 65 millimeters in diameter, The fire protection system shall be
looped or ¢losed and shall be capable”éffdélivering a water supply
of at least 95 liters per second for a minimum of four (4) hours,

with a minimum water pressure of 275 KN/me.

Sanitary Waste Disposal'System

A sanitary waste disposal system and a suitable sewage treatment



plant shall be provided to accommodale a population of ‘at least
2,000, wvith capacity to. etpand in the future to-service a populatlon
of 10,000, and to serve the proposed wharf, berthlng areas and all
othér proposed project facilities. ' Each berth area shall be pro-
vided with one sealed sewage manhole connected to the proposed
wasté disposal system with a capacity to receive pumped sewage flow
at & rate of T liters per second. The waste disposal system shall
have a minimum veloecity when flﬁsing full of at least 0.60 meters .
per second. The type and method of sewage treatment shall be

determined by the Tenderer.

Power Supply and Distribution System :

The power plant shall prov1de the base load to all port facilities,
thus it should be rated for contlnuous opera.tmni The capacity of
the power plant shall be such to give complete covérage for the first
stage development.: For any subsequent development, & realistic
estimation based on data for thé-first stage'shoﬁld be Cdnsidefed
for the provision of space in the powerhouse. Powér plant shall be
powered by diesel engine with the speed not'exceeding'IOOO RPM,
Generating voltage could elther be at high voltage (11;009 volts)

or medium voltage {15 volts) with facilities for transfprmation.
Power station electrical equipment (switbhgear'and control panels)
shall be rated.for 11,000 volts with a breaking capacity of 350MVA.
The switch: panel arrangement shall allow extensions to be made for
future needs. . As a general information or guidance, NEPA specifica-
tions should be obtairied for purpose of marryiﬂg the power plant to

the utility supply.

For the purposes of estlmatlng the power requlrement for the port,

electrlc powered harbor cranes shall be assumed

The Tenderer shall submit sufflclent 1nformat10n for the furnishlng
and 1nstallat1on of exterior lighting. _Transformer_types, sizes
and locations for the distribution of 230/415 voit, 3 phase, 50 Hz
(cps system and the types, sizes and locations of emergency
generators for 100% back up of all essential equ1pment and 11ght1ng
shall also be furnished,



IX.

BUILDINGS

A,

General

Using_these general guidelines, the Contractor shall provide all

architectural and engineering services in connection .with the design

_an& construction of the buildings as indicated in the Ceneral

_Schedule of Bnildings heveinafter.

General Schedule of Buii&iﬁgs

1.

Administration Building
The_Administratiqn Bﬁilding shall be located outside the security

fenced area.

The Administration Building shall have an overall size of 27 by
27 meters and shall be at least 18 meters high. 1t shall consist

of a ground floor and h upper floors.

The building shall be equipped with 2 elevators to service each
floor; and cafeteria, canteen and all sanitary facilities for
at leas£'300:people} The entire building shall be air-

conditioned.

Space allocations shall be made for the following departments;
General Administration, Acéqunting and Revenues, Library Facili-
ties, Wages, Traffic, Internal Audit, Welfare Officer, Estates,
indﬁstrial Relations, Personnel, Port Manager and Port Operations.
Meefing, Lecture Rooms, Archives, Storage, Vault, Secretarial
Sﬁacé, Typing ?ools, Library and other faéilitieé required shall

be considered in the building layoub.

=Emergency Clinic

The Emefgenéy Clinie shall be a single story structure of

approxinately 400 square meters with an adjacent ambulance

. garage for 3 vehicles. The building shall be fully air-

conditioned.

‘The Bﬁilding shall include a two-section waiting area, recep-

tion, sick bays, injection room, two consultation areas, storage



space, drivers' room, tea kitchen, locker room, rest area for
doetors and nurses, storage for drugs and all sanitary _

facilities.

Fire Station

‘fme Fire Station shall have a minimum floor area of 4U0 square

meters. Garage and mainténance area shall be ddjécent to it

and sized to serve 5 fire engines,

Space allocations shall include.SQParate_offices:for thé Fire
Chief and the Députy Fire Chief, general office space, secre-
tarial areéa, archives, recreation and lectuie rooms, equipment
skorage, ﬁea.kitéhén, locker room and,ali'sahiiér}"facilities.

The buildirg shall be fully air-conditioned.

Police Station

The Policé Station shall comprise a total area 6f ?OO square
meters, .

The buiidinngﬁall'be fully”éir—COnditiohéd. Offices for the
Superintendent, administration, invéstigatibn;'éharge and
station departments; arrest cells, record and equipment storage,
common areas and lecture roon, lotKer room and all sanitary

facilities shall be included in the station layout,

Port ¥ngineer's Office

The Port Engineer's office shall have a total floor area of
T20 square meters and shall be two floors high. - The design
shall be based on two additional floors in the future, The
building shall be fully air-conditioned. This bbil&ing will
have office space for. the Chief FPort Engineer,‘his Superin-
tendents, engineering staff, drawing-office,‘typing pool and
secretarial help. Archives, conference rooms; storage space,
tea kitchen and all necessary sanitary facilities shall be
part of this office. Provisions for one future elevator shall
be include&. - |



- 10.

See Article 33 "Permanent Site Office™ under General Speci-
fications for timing of construction and furnishing of this

office.

Port Engineer's Workshop

The Port Engineer's workshop shall'be a one-story building

with a floor aréa of 2,000 squale meters and approximately

5-1/2 meters hlgh

See Article 33_“P9rmanent Site Office" under General Specifica-

tions for timing of construction.

Port Engineer's Store

The Port'Eﬁgiheef'é store éhall be a one-story facility of

1,800 square meters approx1mately 3 meters hlgh. The store

shall be located adjacent to the Port Englneer s Woxkshop.

Central Meehanlcal Workshop

The Central Mechanlcal Workshop shall have an overall size of

'3,000 square meters and shall be 5 meters high.

Warehouses

The three Warehouses each shall have an overall size of 175 x

40 meters, and shéll be 6 meters high at eaves with a 10 meter

canopy for the full length. A lean-to shall be suitated at

_one end of* each building, size 40 x 4.5 meters and contain

qfflces and tq11ets. Offices shall be air-conditioned.

The warehousés shall have b meters high solid perimeter walls,

Transit Shéds

Tﬁe thrée Transit Sheds each shall have an overall size of
175 x 40 meters and shall be 6 meters high at the eaves with
a 10 meter canopy. A 10 x 4.5 meter lean~to shall be situated

" at one end of each building containing toilets and showers.

At the oppbéite'end of the building and within the transit

sheds, offices and stores shall be provided.



The office area shall} be two floors high and air-conditioned.
The transit sheds shall be of consbruction that can be readily

dismantled and relocated.

i1l. Shipping Agent's Office

A shipping agent's office comprising 1500 square meters shall
be provided with provisioﬁs for future expansion -for commercial
offices. Air-conditioning and sanitary facilities shall be

provided.

12. Main Entry and Exit and Gatehouse

The gatehouse cbmprises a single story building approximately
20 x 6.5 meters, and shall be located adjgcént to the.five lane
entry and fivé lane exit roadway to the Porﬁ area. Each entry
and exit lane shall have an associated éontrol cabin and stop
barrier. fThe control cabins sﬁall be situated on faised
concrete islands between the lanes.

The whole control area with the exception of one entry and one
exit.lane shall be covered by a canﬁpy, 5-1/2 rieters high at
its lowest point. The area around the.contrclrcébins shall be
provided with crash barriers, turn-stiles, gates, lighis and

audible sirens.

13. Labor Call Office

.The Labor Call folce shall be a one story structure with a _
floor arca of 200 square meters. It shall conta1n office space
for the Offlce Chief and his assistant, counter area, secretarial
area, record storage and sanitary facilities. The building
sha}l be air-conditioned,.

1%, Canteen for Officers and Staff

The Canteen shall be & one—story bulldlng of 500 squaze meters
and shail contain kitchen, cold storage, restaurant and sanitary
facilities. The building shall be air-conditioned.



15. Customs Facilities
The Customs Facilities shall ¢onsist of the following:
a) Custon's Tong Room 1,500 sQuafe neters

b) Custom's Preventative Office 250 square meters

Sanitary facilities shall be included as required and all office

space shall be air-conditioned.

16. Control Tower and Harbormaster's Office

The Control Tower shall have two glass-enclosed areas at the

3% and 37 meter levels, accormodating the Chief Pilot, the
_Harbormaster, together with the staff necessary for harbor 5
@ayfto day waterside activities. The total floor area shall be
800 square meters. The tower shall be equipped with elevator
servicing all floors, emergency stairs, sanltary facillties,
locker room and shall be air-conditioned. It shall he located
Lo meters ‘behind the face of the wharf and shall command a view
of all berths.

1T. Pori Central Stores
A 2,500 square meter facility shall be provided.

18. Weigh Bridges
Two weigh bridgés located near the operating area shall be
provided. Load capacily 80 Tonnes each.

19. Miscellaneous Buildings and Facilities

A petrol station, gfdund level fuel tanks for ships, incinera-
tor, public toilets shall be provided, all suitably sized to
handle the port needs.

C. Materials

All materials used shall be of the highest quality, durable, fire

restant and shall be moisture-resistant under tropical conditions.



Design Loads
Design loads shall conform to the appropriate British Standards or
other Standards approved by the Engineer but shall not be less than
the loads listed below.
Roof Loading ,
Live Load - 100 ke /n?

Floor ioading

Live Loads
Office Space L 250 kg/u®
Corridors, assembly areas, stairs, .
canteen : 500 kg(m?
Storage, light . : GOQ kgfmg
Storagé, heavy : -1,200 kg /me
Wind Load 100 kgfu®

Structural System

Every building and all structural parts thereof-éhall be of suf-
ficient strength to support the estimated or actual imposed loads,
including lateral forces, without exceeding the allowable working

unit stresses and without excessive deflection.

In addition to technical data, detail dfawings, and assembly
drawings, the successful Tenderer shall submit to the Engineer-
complete structural calculations prepared by a registered structural

engineer,

Evefy facet of design shall be covered from a complete aﬁalysis_of
the system under vertical and lateral loadingrto the design of the
individual members, including analysis of the joints, deflections,

and camber calculations.

Expansion and Contraction

Consideration shall be given to expansion and contraction and all
solutions shall be related to the system. The design shall
incorporate necessary methods for contfoliing expaﬂsion and

contraction effects,



:J-

Hater Supply and Building Sewer

Adequately sized énd located potable water distributiﬁn system and
sewage collecthn system shall be provided to angd from all plumbing

‘and k1tchen flxtures. Dlsconnect valves shall be provxded at each

flxture.__Domest1c hot water heaters shall be provided where

required.
Eiectrical Systems

Power dlstr1buted\to the various buildings will be 230/&15 volt, 1
and 3 phase S0 Hz (CP§). All materials shall have a voltage rating
equal or greater than the voltage applied. Protective or operating
equipment shall be rated according to the current requifements for

the circuits or equipment.
Protective devices for building services, feeders, branch circuits
and motors shall be molded case circuit breskers mounted in separate

enclosures or in panelboard cabinets to suit the application,

'All'qonduits whether ex§03¢d,or concealed shall be heavy gage

galvanized Steel."All boxes and other conduit accessories shall be

of the type suitable to the type of conduit employed.

Lighting Design Schedule

The given illumination levels are for the Tenderer's guidance only.

The Tenderer shall confirm the adequacy of lighting.

Occupancy _ Type Levels
Office Areas Fluorescent 350 ~ h0O Jux
B Kltchen Aveas , Incandescent - 200 - 250 Lux
Mess Areas | . Incandescent 200 - 250 Lux
Storage Areas | Incandescent 50 ~ 100 Lux
Medical Treatment Area  Fluorescent 350 - 400 Lux

cAir-Conditioning

Air-conditioning shall be provided as specified for individual

hulldlngs.



X.

REQUIRED TENDER SUBMITTALS

A. General

1.

The Tbnderef SHall submit with his Tender three {3) complete
sets of prellmlnary constructlon d1aw1ngs, spec1f1cat10ns,

details and sketches as descrlbed in this sectlon.

A General Layout Plan showing all major elements of the Works
including the harbour, terminal facilitiés, all'roadwaYSxand
railroad tracks, parking areas, buildings, utility stations

and all required site structures shall be submitted ﬁith the

Tender.

B, Berthing Facilities

1.

The Tenderer shall submit with his tender his recommended lay-
out for the terminal facility indicating piers, wharves, build-
ings, acceéss roéds, stacking areas and major utility stations.
Thé layout shall include recbmmended traffic flow to, from and
within the fa0111ty and recomrended layout trafflc flows and

space utlllzatlon for aprons and supportlng stacklng areas.

The Tenderer shall submit with his tender his recommended lay-

out for the harbor indicating turning basiﬁs, channels, berths,

fairways and major navigation aids. The 1ayou£é shall include

recommended traffic flow, channel widths and dredge depths.

The Tenderer shall submit with his tender sketches indicating
details of anticipated types of structures to be used‘for”piers,
wharves, mooring dolphins, staéking and storage areas, access

causeways and other major structures.

The Tenderer shall also include with his submittal a discussion
of any adverse oceanographic or hydraulic c¢onditions aﬁticipated
for his proposed configuration. ‘he discuséion shall include an
estimate of annual maintenance dredging requirements for harbors
and chamnels, and an estimate of the amount of downtime (if any)

per year which may be expeérienced at the berths due to adverse



hydraulic conditions within the harbor.

C. Site Work

1.

Paved Areas
(a) Roads and Parking Areas

The Tenderer shall submit with his Tender plans, typical
cross-sections and details for all roadways, parking areas,
' Siaéwalks,:curbs, barriers or dther paved areas within the

‘facility.

{b) Drainage
The Tenderer shall.submit with his Tender drawings showing
‘layout, preliminary sizing and typical details of the pra-
posed drainage systehi

Security System

The Tenderer shall submit with his Tender drawings showing the

- layout, typicalzdétails;-céntrol devices and.any supplemental

inforﬁation that will fﬁlly describe the operatién of the system,

Railroad

The Tendefér'shali'prepare his port layout to include an internal

_réi}r0ad:network to accommodate a standard gage system. The

‘decision on whether the railroad will be constructed as part of

this contract will be made at the time of award.

The TEnderer shall submit with his Tender a plan showing the
proposed layout, typical cross~-sections of the roadbed and
ballast or other support system and typical details of the rails

and ties to be used,.

Lighting

The Tenderer shall submit with bis Tender drawings showing
lighting'layout, typical_supports, types and capacity of
luminaries, locations, sizes and type of transformers and

typical duct details,



10,

11,

Fire Alarm

The Tenderer shall submit with his Tender drawings=shoﬁing the

. proposed layout of .the system together with typical details of

the appurtenances to be used.

Retaining Walls and Steps

The Tenderer shall submit with his Tender plans showing the
pfoposed location of any wall and/or steps, together with

typical details.

Bridges and Culverts
The Tenderer shall submit with his Tender drgwings showing plans,
typical cross-sections and details of all culverts and bridges

to be used in the Works.

Water Supply System

The Tenderer shall submit with his Tender drawings showing bore-
hole location, water purification facilities (if any), distri-

bution system and typical details.

Fire Protection System

The Tenderer shall submit with his Tender drawings showing the
Flre Protectlon System, hjdrant spacing, pump locatlon, size

and,types and typlcal details

" Banitary Waste Disposal System

The Tendérer Shall submit with his Tender plans showing the

sanitary waste dlsposal system, location and type of the sewage

‘treatment plant and,typlcal details,

Power Supply and bDistribution System

The Tenderer shall submit with his Tender drawings showing type,
size and location of power plant, emergeﬁcy generators, the

distribution system and typical details.’



D.

Buildings

1.

- Architectural

Prelininary plans, elevations, cross-sections and typical details

indicating space allocations and layout, major materials and

finishes shall be submitted with the Tender documents.

Structural

Preliminary drawings in sufficient detail to indicate structoral
systems, foundation type, major materials, covrosion protection

and design loads shall be submitted with the Tender documents.

Electrical

The Tenderer shall submit with his Tender drawings and typical
details showing type, size and location of all major electrical

installations within the building.

Water Supply énd Building Sewer

The Tenderer shall submit with his Tender sufficient information
describing the piping distribution system and sewerage system.

Tbnderer'shall'indicate manufacturer and type of materials for

.plumbing fixtures propose& for use in the Works.

Air-Conditioning
Tenderer shall indicate the parameters used for the specification

of unit air-conditioning:

Outdoor coﬁditiqns'(tempéfature and hunidity)
Indoor conditions

Wall, roof and glass "U" factors (or equivalent information)

Tenderer shall supply information about the equipment
manufacturer, weather protection, maintenance and serviecing

consideration,



Materials

Tenderer shall submit with his Tender specifications for all major

materials indicating type, quality, grade and supplier of materials

proposed for use in the Works.
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SOIL MARKS

MAIN MARK ~ SUB- MARK
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ANNEX VII-1

INTERNAL RATE OF REIURN
ONNE NEW PORT PROJECT

(Unit ¥ 10,000)

Diséoﬁnted Biscounted
_ Value at 19% Value at 20%
_ Investment | Economic Investment | Fconomic | Investment | Economic
Year Cost Benefits Cost Benefit Cost Benefit
1 1978 h,19h 0 3,524 0 3,495 0
2 1999 6,222 832 h,39k 588 b 303 578
.3 1980 4,139 1,845 2,456 1,095 2,395 1,068
41981 2,167 1,081 1,045
5 1982 2,490 1,043 1,001
6 1983 2,813 991 gho
ST 1984 3,136 930 875
8 198 3,458 860 8ok
9 19186 3,458 123 670
12 1989 116 52 W7
131990 416 43 39
22 1999 2,038 B 37
23 2000 2,038 37 3,803 31 3,345
32 2009 416 2 1
33 2010 L16
k2 2019 2,038 1
43 2020 2,038 1 1
| | 1 ! )
51 2228 3,h58
Total 2h,371 165,435 10,555 11,114 10,369 10,328
19% - 20%
E, 111,11k 10,328 559
. : 197 + 19,
1. ¢ 10,555 10,369 ? 559 +h1 9.9%
559 Al




ANNEX VII-2

Benefit
{(Unit N 10,000)
Construction Lighter _
o of lighter handling Waiting _ _
Year wharf charge time Coal Total
1978 0 0 o | 0 - d
1979 64 108 660 0 832
1980 ' '115 220 1,095 15 1,845
1981 142 275 1,335 "u15 2,167
1982 169 331 1,575 his 2,490
1983 196 387 1,815 k15 2,813
1984 223 L43 2,055 L15 3,236
1985 250 498 2,295 b15 3,458
1986 250 498 2,295 415 3,458
o T A R O o
2028 250 198 2,295 h15' 3,458
Total 11,909 23,676 '109,515 20,335 165,h35
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