4.3
4.3.

(1)

(2)

Basic Design

1 Establishment of Construction Scale

Requirements

In order to alleviate the harbodr congesfion which is the
main purpose of the rehabilitation project, the following

requirements must be fulfilied:

1) The inner fishing harbour is for the exclusive use of
the inshore fishing vessels while steel vesgélé_should

use the cuter fishing harbour or other places.

2) Functional segregation of the wharf in the inner fishing

harbour.for a better utilization.

3) Rehabilitation of the facilities for an efficient use

of the wharf.
Functional Segregation of the Wharf"

The wharf is an important place for mooring, fish landing,
loading of fishing gear and provisions. To this end, the
quay is demarcated into a fish landing wharf, a preparation

wharf and a lay-by wharf.

As described in Pavagraph 2.4.2, the existing wharf is not
clearly demarcated into the various purposes. This
demarcation should be settled in order to alleviate the

congestion for its efficient use.

If the wharf is allowed to be used in its present condition
with the fish landing and preparation combined together,
management and congestion problems will arise. Therefore,
demarcation of the wharf should be established to

alleviate the harbour congestion.



1) Fish Landing Wharf

An order to ease the congestion during the fishing
season and to have a highly efficient operation of the
vessels, adequate space should be left open for the

exclusive use of fish landing operation.
- 2) Preﬁaratidn Wharf

After unloading fish, the vessels must have adequate

space for its preparation procedures.
3} Lay-by Whart

One of the reasons for the harbour congestion is the
overstaying of idle vessels. These vessels (inéluding.'
steel vessels) are a major contribution to the
'cﬁngestion. Therefore, a lay-by jetty should bé

planned for the mooring of these vessels,
(3} Location of Each Wharf

For alleviating congestion, enough space should be made
available for each wharf. However, in addition to space,
the proper location of each wharf should be taken into

account.

Strateéic locations are as follows:

1) Fish Landing Wharf
Though.fhe fishing vessel may ﬁove to the preparation
whérf after the_fiéh ié unloaded, the next oné can not

-unload the fish if the unloaded fish is left on the

wharf an unnecessarily long time.



Therefore, the fish unloading wharf should be situated
near the fish handling place for a guick distribution of
fish. Since there is a fish market on the east-west

wharf, the fish landing wharf must be in its proximity.
Preparation Wharf

This wharf is used for the loading of Watér, ice, fuel
and fishing gear. It should be equipped with water and
fuel supply facilities and should have an easy access
as ice is supplied by a tractor. An advisable
positioning for this wharf will be on the south-north

wharf.
Lay-by whart

A great number of vessels are laying idle for long

" periods due to a shortage of spare repair“parts. The
lay-by wharf should be situated near the boatyard or
repair vard and must allocate a part for a net repair
yvard. The lav-by whérf should be at a 1ocatiqn-where'
it dees not disturb maneuvering other vessels because
it reguires ample space to moor many Vesselé _
continuously. To satisfy these requirements this whart
should be situated on the south-north wharf and at the

corner of the south breakwater.

To further satisfy these requirements, requested 2 new
jetties built in the anchoring area will nof be |
adequate since maneuvering will be made difficult.
Also, this area is a passageway for the 400 canoces
using the canoe basin. The extention of the'jétties
will interfere with the sea lanes. Heénce, they cannot
be extended in the anchoring area for safety reasons.
Therefore, these lay-by jetties will be limited in

size.



(4) Scale of Each Wharf

The standard fish landing condltlon per one f1sh1ng day
durlng the tishing season is normally applied for
determlnatlon of the scale of wharf in Japan. In order to

estimate the standard fish landing condition, three years
data is used.

However, as shown in Talbe 2.3.4, the fish landing for
inshore fishing in Tema during the last 5 years has been
found to be constant. Therefore, the scale of wharf, in

this case, was estimated by using one yéaf data of 1985,
1) Sfandard Fish Landing Condition

From the 1985 data.showh in Fig. 4.3.1 for the Tema
Ifishing harbour, the fishing season lies over 3 months
from July to September (See Table 4.3.2 and Figs. .4.3.2
to 4.3.5 for the details). The standard fish landing
condition is estimated as shown below by applying an
‘average amount of top ten fish landing volume during
fishing season (See Table 4.3.1)

Average fish'landing amount = 5,548 crates
Number of vessels unloading fish = 45 vessels
Average fish landing amount per vessel '

= 124 crates/vessel



Table 4.3.1 Top Ten Fish Landings and Number of Vessels

during the Fishing Season

Average Fish Amount/

Ranking Fiéh Quaﬂtity ‘Nﬁmber'of Veéséls Vessel
.~ (No. of crates) fNo.) (Crate/vessél)
1 7,706 47 164
2 7,038 52 135
3 6,561 | 42 | 156
4 5,630 a7t | 120
5 5,387 a7 ' 115
6 5,221 ' 45 ' , 116
7 4,630 40 116
8 4,456 44 | 101
9 4,437 ' 43 ' ' 103
10 4,403  as 116
Average 5,548 - 45 - - 124

Thousands of Crates -
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Fig. 4.3.1 Monthly Landing of Inshore Fishing at Tema



€00¢ - 8% BZ

7897 89 12 88LI £9 ¥ : DAV
15009 18971 928 £6128 8012 949 9Z¥eg EV61T E0L TVIOL
— . - = 81" S . 6692 : o o1g
sey 42 Coor 21 4 4 - oot s oc
19z 21 ot 2l 9 z vi9 9g Z1 62
wwm : Mw : mﬂ gL 14 _ 81 968 0% L1 82
0BT ”1 e -0 0 0 L8V T £6 . 9T L
526 go 66V g€ e1 918 s¢ £2. 9¢
62 & _ L1 g - 9682 0g 9¢ 91?2t _ gq. YA gz
¢ 0 0 9082 701 LZ L58¢ 10T 8¢ ¥z
1985 84t 44 BL9E ST 4> 9g 9g 5 S £2
eyvE <8 e 85ET 8% 82 90LL ¥9T - Ly 2z
0E9y 9Tl 0¥ 98ry 101 ¥y 0L8€ g8 vy Iz
Lees o1l A 82y 1z Z ~ gwse €6 - . 8¢ 0z
LEFY g0l cF ‘0L071 L9 ¢z 0£9¢ 0ZT L¥ T,
8e0L SE1 o3 1017 o zZel 1e 6962 - 98 ag - 81
mmﬂﬂ mm . M¢ vLVE 8GT 22 LBES 1T LY L1
Y _ 952 Z6 8% eee TIT g _ 91
eve . L 3 o BEAT zZL 7z £612 6% gp g1
¥Faoz BL yE 0 0 0 9617 97 57 £1
6¥¢E ¢lt 6¢ 1202 £9 A AN 8% - 82 Z21
¥y292 o8 £E 0621 1 ce €991 22 g£e 1T
¢ 0 ¢ LITE ITT e EA Frg da £r o1
<001 9¢ 8¢ 2E91 IS 4 vig 4 L 6
Z81¥ zZ01 154 61EZ 0z eg vele $0T 0g 8
58ce &9 g€ £0¥Y 97T ge €85 g 61 L
8%62 L9 44 : L0g Z01 £ el A A 9
€2V 1 5¢ 6 BLEZ £ ¢ i9¢ £e Tt S
0081 . oe 8¢ - GEE 9g L 52 g g v
0 0 0 161 BT 1 LET 02 L g
FARA oy 0g 0t I b1 092 0z e1 'z
122 LS 14 1011 gg 61 LG9 6§ Al 1
IWNI0A . 13883 ¥3d $138934 TSI - 73883A ¥3d §138834 " IHA0A 118814 ¥3d STISIA - 1T
OHIGVOINR - 3HRT0A ONIGYOTINS 30 , ONIGYOTND THATOA DNIOVOTNN 40 INIQYOTRN  JWNT0A DRIGYOTNA 10

HST4 FOW§IAY S3EHNN o HSIH JOVHIAY YIGHRN © o HSI4 J3VE3AY R
Y38N31dIs - o 1snonv AT

(J8que1dag * ysnBny ‘AIn[ ‘GRGT) Speef ¥sij pue speoq BUIySTy Surjeredy : 3§ p-olcel

4-28



and Crates)

{No.

Number of Vessels and Fish Landings

{August 19385}

||||||||||||||||||||||||| -
1 3
Z L
= = N - )
25 . E
e - : m
[ ; p
==~ o E~ B
=m0 - ] kS
EEZ R e 23
[ g - [::3 mm 7
) : i
.................... B B ZE L
eI . L _
........ — - :
q o . ..u-..-nn..:cc‘cululy
e - R £ vz
.«...... - 2
) .Hw- - :
...... : i
¥ i : P
5 A
S - % ..
...... . _
¥ O
3 o
-
3 9
- 2
m =]
B 5
25—
- 2
v B N
e : fl R
’ - -
- o -
- w2 .nM : .w
14
» £
B [ &]
o
i ]
. . a
. |
{ { T 1 i i 1 = : S
o S s S v S s Y i | (S v T v [N i i
o o = o D & = &1 R
e — — y— — L

4.3.3

Fig.

4-29



and Crafes)

(¥o.

M -
=2 !
[

- o

£ 5 i
5 a2 ) _
]

22 . 0 |
ZEE ;
4 = :
, _.m .......... .
/. [T P EEEEEL bbbl g
...................... w2t =7k
IIIIIIIII ll)llll!lll.—.lJ\ h - - aw-— .-t —
\lll S Rl L
LT e el ... u — I
- B e o » -
H E w I
: - s T
--. - e ...
l..n.uu . a
!.\-u.uugnunnan. ’ s :
E e L LTS o ) : :
T N PSS .o
ve | el
no -
0~
g -
[
. -k :
L  §
Q\I m :
e I e
n..-\n-._ 58 -auuul..n
E= L T
S m :
S 8
BT 29
1o
wan - ) m
. © g o
. 3
o N 12 . 1}
3 : ) i B
| / Q - o o,
- 2 3. = [}
teeal o 8 2 g ;
<3} . =
@ : A S
g _ i :
= H .
[
[}
2
0
2
©

20 25

5]

4.3.5 Fish Landings during the Fishing Seasons
4~30

Fig.



2) Required Length of Fish Landing Wharf

' The required length of the fish unloading wharf is

calculated as below:

Réquested Length = E-—%—-L RREEEE {Formula 4.3.1)
where

L - Berth length = vessel length + allowance

N : Standard number of vessels operating pef day

...__..Workable hour per'day
Fish unloading time per vessel

r : Berth rbtatibn =

{a) Berth Rotation Number

The fish landing time for 1 vessel is determined by
the  unloading time and thé time of vessei

berthing and deberthing the wharf. The fish
unloading time for the case df‘sardines is 1 hour
peyr 715 crates and_lO minutes f@r the vessel berthing_
and deberthing. The available time for fish
unléading per day is assumed as 10 hours

considéring the marketing time.

Therefore the berth rotation can be calculated as

follows:

Time required for fish unloéding:s124/75 = :1.65 hr.
Time required for maneuvering : 10 min,= 0,17 hr.

Total ' 1.82

Berth rotation = 10/1.82 = 5.49 = b5 rotations



(b) Standard Number of Operating Vessels per Déy

 From Table 4.3.1, the standard number of opérating
vessels per day is found to be 45,

{c) Required Length of the Wharf
Table 4.3.3 shows the average length of the inshore
fishing vessels and 15% of the vessel length is
added as an allowance. Then, the required length
of 1 berth will be calculated as follows:

Berth Jlength = 1.5 x 1.15 = 17.25 n

Therefore, the required length of the fish
unloédingIWharf using formula 4.3.1 will be

155.24 m for 9 berths as below.

Required length = 45/5 x 17.25 = 155.25 m = 9 berths

Table 4.3.3 Number of Inshore Fishing Vessels by Size

1986 1987
. Operat— Sub-  Operat-— Sub-
Total length (m) ing idle total ing. -Idle total
Less than 9.9 ‘123 86 209 135 84 219
10.0 ~ 21.0 - 104 82 166.. 92 76 168
21.0 - 30.5 15 13 28 17 14 31



(d} Location of the Fish Unloading Wharf

The east-west wharf facing to the fish market hall

and the finger jetty are SEIECtéd as a fish

unloading place (refer to Fig. 4.3.6).
3) Required Léngth of the Preparation Wharf

The required lenhgth of the preparation wharf is

" calculated as follows:.

- r .
Requested Length = ; ﬁ: L - -~ (Formula 4.3.2)
where
N': Standard number of vessels Operatlng per day
r': Number of Berth rotation = '

Workable hour per day

Standard time for preparatlon per vessel

{a) Prépafatibn Time for 1 Vessel

The main items to be 1oaded are water, fuel,

prov1510ns, and ice where the storage of ice takes

most of the tlme For the storage of ice on site,

each Suppller uses a different wagon size between

2.5 and. 5.0 tons. The time needed for supplying

one vessel with ice is 20 minutes.

If the conditions are similar to the Japanese ones,

the ice needed for 1 ton load of fish will be

1 ton. Taking on a ship load of 124 crates

(124 x 30 kg = 3.7 tons) the amount of ice needed

will be approximately 4 tons.



(c)

(d)

Therefore 2 wagon loads will be needed for the

‘storage of 4 tons of ice. The time needed for this

‘storage will be 40 minutes but it will depend also

on the slope gradient of the chute. In this case,
the ‘ship maneuvering will take 10 minutes which is
similar to fish unloading and the ship preparation
will last for 50 minutes (0.83 hour).

Berth Rotation

Since the wharf utilization time is similar to the

-fish'landing time taken from morning to evening,

i.e. 10 hours, the rotation nunber for the

preparation wharf will therefore be 12 times
{10/0.83 = 12).

Standard Number of Operating Vessels per Day

Since durng the fishing.season, ships are out for a
whole day fishing, the standard number of S
operatihg vessels per day is the same as the number

of fish unloading which is 45.

Required Length of the Wharf

‘The required length of the wharf is calculated

using formula in 4.3.2 and is found to be for 4
berths..

45/12 x 17.25 = 65 m = 3.7 berths = 4 berths



{(e) Location of the Preparation Wharf

Takihg into account the fuel and water sgpply as
well as the fact that the ice is éuppiied by
tractor, the'preparafibn_wharf shall be situated on
soufh—north wharf. Considering some vaessels
maneuvering from the lay-by jetty to the-
preparation whérf, fhié preparation wharf should be
situated in such a way that the passageways are

clear.

Since the water area beteween thelfingér Jetty and
the sbuthmnorth wharf is 60 m which is narrow, the
preparation wharf shall be located 60 m from the
north end of the south-north wharf and taking up 4
berths (refer to Fig. 4.3.6).

4} Required Length of the Lay-by Wharf

Required length of the lay-by wharf is defermined based

on 3 abreast mooring.

{a) Number of Fishing Vessels

&

The 1986 data shown below indicates the inshore
fleet registered in the Tema fishing harbour which
was 101 units.

Inshore fleet based in Tena fishing harbour in 1986

Vessel length Number

Below 15.2 m 46
15.2-18.2 m 24
OQver 18.2 m 31
Total 101



{b) Shortage of the Lay—-by Wharf. under the Existing
Facilities

The total length of existing mooring wharf is 687 nm
in 'which available space for lay-by mooring is only
for about 33 vessels after deductlng the space for

before said fish unloading and preparation wharf.

. Therefore, 23 berths for lay-by mooring will be
short aS'éhoﬁn below.
101 - 33 = 68 vessels
68/3 = 23 berths (based on 3 abreast)

{c) Location and Scale of the Lay-by Wharf

In order to. ease the congestion and improve the
fish unloading and ship éreparation.during the
fishing season, the front érea of the fish nmarket
‘as indicated above where fish unicading and

pfeparation wharf should be kept clear.

The anchorage area in the Tema fishing harbour is
very narrow and is also used as a passageway
Durlng the non~fishing season when activity is at a
mihimum, buoys can be set for lay~by mooring.
However, this cannot be done during the peak of
fishing-seasongdue to a lack of anchorage space
especially from the entrance to the east breakwater

where more than 400 cances are operating.

Therefore, an extension of the lay-by wharf is
necessary in such a way so as not to interfere with
normél operating conditions of the harbour during
‘both.the_fishing aﬁd'non—fjshing seasons. To
satisfy these réquireménts,_it will be necessary to
build this wharf at the south-north wharf and to
the corner of the south breakwater along this

breakwater.



(d)

In order ‘to accommodate the remaining 68 vessels at
the south breakwater, the iavwby=wharf has to be
extended towards the_entfénce of the harbour |
leading then to an obstruction of the waterway. For
this reason, the lay-by.wharf will only extend up

to 100 m Wthh is equivalent to 18 berths. The

remaining vessels will be anchored at the newly

built jetty east of the f1sh_market The lay-by
jetty east of the fish market, however, cannot be
extended too much since this will obstruct the
canoe passageway. - The maximum extension of the
jetty . will be about 150 m considering the vessel

operation.

If the lay-by wharf is extended to 100 m along the

south breakwater, the number of berths will be

reduced to 30 taking a space of 0.5 to 1.0L.

. The required lay-by jetty for 53 vessels.

(101-30~18 = 53} will be extended to 155 m from the
east side of the fish market hall.

Possibility of a Combined Use af the Wharf

It is possible to combine the fish unloading,
préparation'and lay-by areas, but this will affect
the efficiency of the operations and increase the

congest1on

since the fishing day off in the Tema fishing
harbour is usually on Tuesday, most of the 101 Tema

registered vessels: come back to home port and leave

for fishing on Wednesday_morhing for early fish
unloading. This leads to an incfeased conqestion
of the fish unloading: wharf and is. the raason for

av01d1ng the combined use as a fish unloading wharf

and a. lay—-by wharf.



4.3,

(1)

(e) Uses of_r'Areé'for-the Lay-by Whar

. +.: .. The existing usage of | area is_conéidered as a
1ay—by_wharf;_uHoweverh_this 80 m water area being
. narrow, affects the fish unloading opérations and
its use duringpthe‘fishing_season leads to a
congestion of the apron near the fish markét.hall.
This configuration for the lay-by ﬁharf is
. therefore not advisable. Since this area ié near
the fish market hall, it should be kept as an
alfernafive.fish unloading area after the
rehabilitation work so that it will cater for the.
f.incréasing{number of operating vessels; Since the
required length of the fish unloading and
‘breparation wharves was calculated under the
standard: conditions of an average year,
‘the conflguratlon cf the ex1st1ng wharf area

should be kept for use during peak peribds.
2 TLayout of Wharf

The location and size of each wharf are determined as

foilows.

Fish Unloading Wharf

. As shown in Figure 4.3.6, the 9 berths at the east—-west

(2)

wharf including the finger jetty in front of the fish

'market hall are used as a fish unloading wharf.
Preparation Wharf

Aé-sﬁown in Figure 4.3.6, the 4 berths 60 m from the north

end'of the north-south wharf, are used as a preparation

~ wharf.



(3) Lay-by Wharft

The remaining portion of the wharf, after setting aside
areas for fish unloading and preparation, is inadequate
for accommodation of the 101 inshore fishing vessels
required in the Tema fishing harbour.

Therefore; *

(a)  the 155 m finger jetty projecting from the east end of
the east-west wharf

{b) the 1004m'wharf'at the corner of the south-north wharf
and south bréakwater should be newly-built and used as a
lay—by.wharf'along.with a part of the south end of tﬁe
south—north wharf. The apron of the newly built wharf

{b} is to be used as a net repairing vard.
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4

.3

(1)

.3

Design Qﬁﬁ}iné '

Table 4.3. 4 and Fig. 4.3.7 show the summary of the design
Qutl;ne. The follow1ng is the design outline of each

facility of this project.
tayéby Wharf and Jetty
1).De$ign Condition

The details of the design conditions are présenfed in

_paragraph 4.2.7.
2).Gombarative Design

' Siﬁce'thé lay~by jetty and wharf are the main obje¢ts
'bf this project, a comnparative study”has-been cdnducted

j.'foxf chbosing the besf.desigﬁ. Since there is a hard

' gravel and rock stratum under theréoft sandy-stfata; it
. is difficult to drive piles at this site. The structure
- of the lay—by wharf and jetty will'then_befa_gravity

: style construction. The construction peridd‘éﬂd cost
7-w111 ‘be taken into account for the- selectlon of ‘the

deSIQH.

;:Laymby whar f
'fa) Block type

(b) Cellular block type
{(c) L shaped retaining wall

'Lay by Jetty

(a) Block pler type
(b) Cellular block pler type;
(c) Block type '

The comparétive'resuifs‘are shown in Tablesfd;ags'and'

4.3.6,



1.

10.

11.

‘Table 4.3.4

Facilities

Lay-by wharf

. Lay-by jetty

Lay-by mooring
Net storage and
repairing vard

Fish market hall
repair

Fish handling shed

Fitting~out quay
Motor boat jetty
Sub*Sta{ion

Lighting facilities

Water supply
facilities

Summary of Projected Facilities

Dimensions

Length 100 m.

Water depth -3.5 to -4.0 m.
Top elevation = +3.05 m.
Apron width 25 n.

Cellular block type wharf.

Length 155 m.

Water depth -3.0 to —-4.2 nm.
Top elevation = +3.05 n.
Apron width 10 m.

Cellular block type.

Steel boat (30 m long} for'ZO vessels
built in outer fishing harbour.

Used on 25 m wide apron behind lay-by

. wharf.

Roof repair: 2,300 m2 approximately.
Removal of wooden wall (front and
rear entrance repairing only).

Stall marking. 2

Ice storage. 1 x 3 m .
Lighting facilities.
Water supply facilities.
Canoe basin: 1,000 mz.

In front of fish market hall: 2.

610 m

‘Length 30 m.

Water depth —2.5 m.
Top elevation +2 80 m.
Apron 10 m.

25 m length repaif.

Repair of switchgear at
sub-station Nos. 10, 11, 1Z

1 1light tower behind lay-by jetty -

(24 m high). Road light on the

cance base (6 units)

Lay—by wharf .: ‘2 positions.

Lay—-by jetty : 4 positions.

Fish market 14 positions.

Fish handling shed at canoe basin
3 positions
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3} Selection_bf Structure

(a)

{b)

Lay-by Wharf

As shown in Table 4.3.5 the cellular block type is
considered as the most advantageous structure and
therefore is w1dely used for wharf structure and
constructlon. The dimension of the lay-by wharf is
shown below:

A. Top elevation +3.05 m
B. Planning water depth ~4.,00 m
€. Length , 100 m

Lay-by Jetty.

As shown in:Tablé 4.3.6 the differehces in the
durability and Cost.between the block type and
cellular block type structure is not so big .The
cellular block pier type is used for thls deSJQn,

since the same con%tructlon as the lay-by wharf

will apply.
A.  Top elevation +3.05 n
B. Planning water depth -3.05 p

C. Length 1556 m

4) Additional Facilities

'The following equipment will be installed on the laymby

wharf and Jetty for safe ship maneuvering:

o o0 oW

Rubber Fender : V-250H x 1500L

Mooring Bit : 5% tons

Wheel Guard

Water supply facilities (Refer to water supply
paragraph)

Figufes 4.3.8 to 4.3.12 show the details of lay—by

wharf and jetty.
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(2) Mooring Buoy

To free some space for fish unloading and alleviating the
harbour congestion, it is necessary to avoid mooring steel
vessels in the inner fishing harbour. They are an

important factor in alleviating the harbour congestion.

As shown in Figure 4.3.6, setting buoys in the anchorage
areeeof'the inner fishing harbour tends to aggravate the
congestion. Therefore, the area behind the existing new
east breakwate1 in outer fishing harbour is considered best

for the location of thlS facility (See Fig. 4.3.13}.
1) Design Condition
(a) Objective Vessel
LOA 30M x.86.5M x:Df 3.7M (100GT steel vessel)
i, (b)) Number of mooring vessels
Number of mooring vessels = 20 units
{(c) Natural Conditions
A. Water depth : Average —-6.1 m
B. Tide level : Refer to design condition.
G, Sea bed condition: Silty sand
{top strata 2 to 3M)
D. Wind direction . Predominant direction SE
and speed (throughout the vear)

Average speed 10 to 14 knots

Maximum speed 50 knots



2) Design Outline
{a) Design Cutline

The design of the mooring buoy system is for a

mnaximum number of anchored vessels in a limited

area. This was investigated for 2 cases:
Case 1. : Mooring bit systen
Case 2 : Parallel mooring system

(b) Conclusion

As seen from the comparative table {(See Table
4.3.7), the mooring bit system is most acceptable in

this instance.

Fig. 4.3.14 shows the general layout of the mooring
bit system and typical cross section. Anti-
corrosive paint will be applied to the steel members

at the platforms.
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(3) Net Storage and Répairing Yard

(25 = 100 m) of reclaimed land located behind

the lay-by wharf is to be used for the net storage and

The 2,500 m
repairing vard.

The reclaimed land used for this purpose is surrounded by
the existing breakwater and newly built lay-by wharf. In
order to prevent sand from being blown into this area, a

permeable sheet will be installed.

A typical cross sectional view of the existing breakwater

and the new lay-by wharf is shown in Fig. 4.3.15.

Since asphalt materials are difficult to provide, the

pavement will be concrete.

The gradient of the surface for rain drainage will be
1/100 and the stairs will be built at three places for

‘access to the existing breakwater.
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(4) Rehabilitation of Fish Market Hall
a. Function of the Fish Market Hall

Although the functional segregation of the wharf is
clearly defined, the frequency of fish unloading will
be reduced and congestion of the wharf arise if the

unloaded fish is left on the wharf for long time.

It is necessary then to improve the utilization of the
tish market by easing the fish landing operation and

stepping up fish distribution.

The fish market is an important facility with the

following capabilities:

(a) It is a place for the selection, cleaning and.

weighing of the catch.
(b) It is used as a display and market place.
{c) It is used as a packing aﬁd forwarding place.

Since it_is a place for dealers, brokers and market
related individuals, the fish product must be in a

fresh condition.
b. Present Condition of the Fish Market Hall

When the Tema'harbour was first built it was meant to
be a main marketing place for fish similar to harbours
in developed countries where refrigerated vané were
used for the distribution of the catch throughout the

nation.



c. Outline of the Rehabilitation Work

The fish market hall have the function as indicated
above as well as the function of the distribution base
for the inland area of the nation. The following is an

outline of the rehabilitation works.

1) Scope of Rehabilitation Works
The scope of rehabilitation works is indicated below:
(a) Roof works

The roof shall be replced with aluminum

- corrugated sheets of 0.8 mm thickness which is
domesficélly produced. The wooden joints shail
be replaced and the windows shall be made of

transparent plastic sheets.
{b) Installation of the lighting facilities .

The interior of the fish market hall should be
bright enough to distinguish the freshness of
the fish. Therefore, the lighting conditions

‘shall be as follows:
i. Standard iliumination: 200 lux
"ii. Lighting source :  Fluorescent lamps
' or electric bulbs

(c) Installation of the water supply systen

The main pipés will be 50A. The water hydrant

will be as follows:

508 (2 1/2") at 8 locations
154 ( 1/2") at 6 locations



(d) Repair of the existing partition wall
The existing 1.5 m high'wooden partition wall, a
part of block wall, and wooden walls at the

front and back of the building will be removed.

(e) Rehabilitation of stall

On the floor of the fish market hall the sections.

for stalls are to be marked with paint. One ice
storage unit will be installed in front of this
building.

2) Design Outline

Fig. 4.3.16 shows rehabilitation of roof works and
repair of the existing partition wall. Fig. 4.3.17
indicates installation of the water supply system and -

stéli painting.
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(5) Fish Handling Shed
1) Location and Scale

The fish handling area will occupy a specific floor
area for fish unloading and storage in order to avoid
fish handling in the open and thus retard fish

deterioration.

The fish handling shed shall be built parallel to the
wharf face line and its length is calculated so that

the period of stay of unloaded Cétch in the open shall

be at a mninimum.

The fish market hall in the Tema fishing harﬁour_could
be used as a fish handling shed but, since it is facing
the wharf only a 30 m length and the apron width is
11 m, the fish handling operation would be difficult.

On the other hand, the fish handling in the canoe
basin where the handling operations are carried out is

in the open. This leads to fish deterioration.

Therefore, new fish handling sheds are planned in front
of the fish market hall and east apron in the canoe

basin.

In the case of Japan, the necessary area of fish

handling shed is found by the following formula

N
Rxyy xP

where
S Area necessary for fish handling shed (mz)
Planned handling volume per day (kg/day)

Handling volume per unit area (kg/mz)

X o=

Occupation rate {%)



The avefage handling volume per day in the Tema fishing
harbour is shown in Table 4.3.1. According to this
table 5 548 crates (= 170 tomns) of fish are handled
dally U31ng the formula indicated above, the size of
the flSh handllng shed in front of the flsh market hall
is calculated as follows

170,000/40 to 60 = 4,250 to 3,400 m2/5
850 to 680 m2

v
il

it

Thereforé} an afea'equivalent to at least 680 m2 will be
needed in front of fhe fish market hall. Since a
passageway must be left between the wharf and the fish
handling shed for transport, the area left for the fish
handling shed will be 610 mz, with a'passagewéy of 4 m

o wide.

For the fishing handling shed in the canoe basin, the
area east of the basin on the 12 m wide apron will be
con51dered taking a width of 10 m with an exten31on of
100 m,

The size of each fish handling shed is indicated below

{a) Fish handling shed in front of the fish market hall

East side 20 m X 10 m 200 m2
Front side 30 mx - 7n 210 m2
West side 20 m x 10 m 200 m2

2

Total 610 m
(b} Fish handling shed in the canoe basin
2

10 m x 100 m = 1,000 m

The maximum design wind speed is taken as 25 m/sec.



2} Design outline

The structure is a steel column surrounded by anti-
corrosion concrete material to aveid the effedts of
handling and water. KUSIA ahd/dr steel menber are used
for structural member. The roof is made of corrugated

aluminium sheets.

The basic structure is shown in Fig. 4.3.18.
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(6) Fitting-Out Quay

1) Plan

2)

To design the fitting-out quay, two cases were
conﬁidgred according to 2 locations (Refer to
Fig. 4.3.19). |

(a) Case 1: Installation near the existing slipway
(b} Case 2: Installation behind the existing slipway

The advantages and disadvantages of the 2 cases are as

follows

Case 1 presents an advantage because necessary digging
is minimal and a disadvantage because part of the
existing slipway has to be removed. Therefore, durjng
the conStrthion work, the slipway cannot be used

effectively.

Case 2 needs a maximum digging but does not affect the
usage of the existing slipway. The location of the
fitting—out quay will be as stated in case 2 sinée it is
more advantageopus for the éontinuous Opératioh of the

harbour during construction.
Selection of Structure

The structure of the fitting-out guay will be a gravity
type structure since the underground soil is. solld
being composed of gravel and rocks. Gellular blocks are

used for the same reasons as in the case of the lay-by

wharf.

The structural considerations are as follows

Top elevation +2.80 m
Planned water depth -2.50 n
Length 30 m



The same 70 foot 1bng wooden vessel were considered in
the design of the lay—-by wharf and jetty. Mooring bit

and rubber fenders are planned to be installed.

Since the water is shallow at the wharf ‘and considering

safe paésage'bf 70 foot long véssels,.it is necessary to
dredge the prcpoéed area up to -2.5 m. Since the draft

of 70 foot long vessels is 1.8 m, a water depth of

—=2.5m will be sufficient with a 0.50 m allowance.

The plan and sectional view of the fitting-out guay is
shown in Fig. 4.3.20 and 4.2.21.
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(7) Repair of the Motor Boat Jetty

There are mobile fuel supply facilities on the motor boat
jetty. The jetty is used for fuel supply., fish landing and
net repairing.

In_ofder to have a proper net repairing vard and imprové
the efficiency of the operations, the motor boat jetty
‘should be set apart. '

Two portions (about 26 m long in total) damaged by fire

should be repaired.
1) Design Outline

KUSIA materials are to be used for the repair of the
existing jetty. This material has the same properties
as the materials previously used and are available

locally.

Although the entire deck is planned for replacement, the
existing columns will be reused where they are -
structurally sound.

2} Repair Method

The repair method shown in Fig. 4.3.22 is based on the

original drawing shown in Appendix 2.5.1.



A338C 1EOE I0IOW FO Zreday ez"c %y -Brag

“{UIZITYVEENS) BIRSYA IYADS MADIHI .¥/T HIIA "YID .8/T T HEY Sited TI¥ ¥
: NOILVAZITIE HUJIS
“INZTYAIADE ¥O YISAY 10 JWY SYUIAHIN TYELLINMIS TV ° : o

o

#8839

[at]
L
S

"HOISZC TYHISTA0 3BI EIIX JDRYQHDJ2V NI 38 TIVHS SHV3E @ 30 yivaay -

( $1¥044E8 IV SINIOZ 30 GNA HOVE . IV SAYIdS .9 SON 2)
. . b (I
e - - : ) 1 . . T Ve I
mwmmmm TYNIZI¥0 343 BLIS SOHYOE000Y NI 32 TIVES SHKY1Z O io =qumm 1 TR mwm& wmww mmmv
e HT o AT sl.v
L9 % .6 20948 - : .
. B Y - . - e [ &
. . 1 ea Y
. . A “ ‘ H 3 .Ilt......rl/l,/./. N : \
BN0T .S - .1 SL708 SOK ¢ Lol _ u_, NGRS I 9 )
_ S T : , /L M/LHVV ~6 X -6
: _ 9807 .2 - .Z S04 SOK ¢ T L .
. . ¢
- ] : ¥~V NOILIDZS —
.Flrlu|lh1i|Lm- V
i 1 v
w o f.b —v T“ _ .6 LB
Hlﬁ||lj:lll
-8 X6 —f=ld
[ A S —
. +8 % .6 SOK ¢ |
1179870011080 SHOT H§Z I0HdY 074 DHIISIXE

S¥Iv¥dI¥ 30 23008 < BHOT T - .1 81708 SON £

NVTd

By

_& TIV1iEd LNIOf ®
. ST1Y430 338 IKI0f ©
.71 ¥ .21 KAQ100 DRIISIXT

+

-5 % .6 SON. 2 H¥aE @

AT o T R AT
P
R, W

mm:qﬂm K33K1TE VD .8/C %0844V \\\. _ Be e+
: ! L8 % .21 SHNY1E @ _

0BE* ¥ ) , 088y
09L%S _
NCILIOHIS TYoIdil



{8) Repair

of Sub-station

1) Present Condition

{a)

(b)

Existing electrjcal'pbwer supp1y'

There'aré_3fsubwstatiohs“(Nos. 10, 11, 12} in.the
fishing harbour and the electric power is supplied
from main sub-station in the commercial harbour with
11 kV currency which is transformed at each.

sub-station into 415V 3 phase currency.

Sub-station Transformer
5/5 No. 10 1,000 KVA x 2, 500 kVA x 1
/s No. 11 500 kVA x 2
5/5 No. 12 500 kVA x 2

Present condition of the equipment

Maintenance and management works have not been

carried out routinely, thus decreasing efficiency.

2) Scope and Method of the Repair Works

(a)

{b)

Scope of the Repair

Switch gears of secondary side, including connecting

cables, must be replaced.
Repair Method

If, when replacing the switch gears the power supply
cannot -be stopped for long time, then the proposed
switchboard should be pre-assembled so as to be

replaced quickly.



(9) Lighting Facilities

1) Design Conditions

(a)

(b))

Installation Place

This is limited to the area not equipped with
lighting facilities {i.e.: Net-storage and repairing
yard). The installation of the lighting facilities

will be carried out in the following places

A. Behind the lay-by jetty _
B. On the street leading to the canoe basin.

Lighting Capacity

The lighting devices will be installed at the sane

levels as the existing light towers.
Design Wind Speed

Design wind speed for lighting tower: 30 m/sec

2} Design Outline

(a) Design Outline

A. Behind the lay-by jetty

One 24 m high steel tower having lighting ‘-
capacity of 1 kW x 4 will be installed behind the
lay—-by jetty. The 240V power will be supplied

from sub-station No. 10 with underground cable.

B. Six 10 m high lighting posts (400W:x 1 bulb} will
be installed at 100 m interval which 240V power
will be supplied from sub-station No. 12 with

underground cable.



*.{b) Wiring Diagram

The location and equipment ‘necessary for the
lighting facilities are shown in Figs. 4.3.23 and

4.3.24 while the sectional view of the underground
wiring is shown below.
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(10) Water Supply Facilities

1) Design Conditions

(a)

(b)

Facilities Involved_

The wate:_supply_equiﬁment for vessel and other
facilities are as follows
Number of

water faucets

A. Lay-by Jetty ‘_ . : o 4

B. Net storage and- repa1r1ng yard 2
C. FlSh handling shed in canoe basin 3

D. Fish_market hall'™ Refer to
' Fig. 4.3.16

Reduiréd‘Water Quantity to be Supplied

Thel_.total aino_unt Qf Water required 'pe.I.- day s
assumed as 50 m3_ o _

2) Design outline

{a)

Utilization of the Existing Water Supply Facilities

The proposed‘faucets will be connected to the
nearest existing water supply line which ls
considered to have suff101ent capacity agalnst the
requirement of 50 m_/day. Therefore, no additional

water pump will be installed.



() Deterﬁination of the Pipe Diameter
The new piping diameter is determined as follows.
A. Lay-by wharf and jetty

From the main water pipe (150A) a supplv pipe of

diameter 80A is used,
B. Fish maraket hall

50A pipe line will be bréhched from the nearest

existing water line.
C. Cance basin facilities

The distribution of water in this area is done by

.means of plpes of dlameter 50A.
'(c),Piping Plan

The piping plan is shown in Fig. 4.3.25 while the
sectional view of the underground piping is

~indicated below.
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4.4

4.4

Construction Plénning

.1 Construction Circumstances and Implementation Policy

(1)-Construction Circunstances

(2)

"Around 1érge.cities such és Accra or Tema, delayed
implementation of construction is common. Due to.GhanaPs
low: foreign currency reéerves, the import of materials and
equipmnent is very slow and difficult. Secondary products
manufactured in Ghana are often defective and non—bperating
due to a shortage of spare parts. Most of the construction
materials needed for this project, therefore, have to be

imported.

The equipment to be used for the project in progress. is
mostly imported for the sole purpose of the project. The
cranes (80 tdn), barges and other esgquipment and materials
which are needed for this project have to be imported since
they are nonexistent in Ghana. For the project undertaken
by the World Bank for the Tema commercial harbour involving
repairs and small construction, only gmall equipment and a

- light crane were used.

There are no experienced workéré'cr companies qualified for
the particular work to be carried out in the ocean,
Therefore, specialist Japanese engineers will be reguired
for this project. There are only 3 companies experiencéd
in dealing with foreign companies and only one has soune

experience in carrying out this kind of project.
Implementation Policy

Taking inté,consideratibn the above situation, all the
construction materials apart from sand, stones and wood
which will be available locally will be imported and the
electrical equipment will be assembled in Japan before

being imported. Since construction equipment is difficult

4-86



to be found in Ghana, it will be imported from abroad.
during the project term.

The construction is difficult to carry out during the
fishing season between July and-Séptember-Since the harbour
is congested. Therefore, it may be difficult to complete
this project within a single Japanese fiscal year. - Since
the project under the Japanese Grant Aid assiStanqefshail'
be completed within a single: year, the project is divided

into 2 stages. Pig. 4.4.1 shows the construction stage. of

-~ this project.
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4.2

Work Division

Work lelSlOH which have to be carried by the both

qovernments are as follows.

{1) Japanese Part of the Construction

1) Gonstruction of 100 m length of lay-by wharf (Net

S 2)
~3)

4)

5)

%)
7)
8)

9)
10}

repairing yard and stockyard will be provided behind the
wharf) . :

Construction of 155 m length of lay-by jetty.

Mogring facilities for 20 stéel vessels at outer

fishing harbour. |
Rehabilitation of fish market hall.

(a) Rehabilitation of roof about 2,300 m

(b) Rehabilitation of wooden wall

2

- (Front and rear way out)
(c) Installation of fish stall
(d) Installation of ice storage
(e}.IhStallétion of water supply and lighting facilities
Installation of fish handling shed _
(Ganoe basin, 1000 m2, and 610 m” in front of fish
market hall). | | |
Construction of fitting-out guay 3¢ m long
Rehabilitation of motor boat jetty
Rehabilitation of switchgear at sub-stations Nos. 10, 11
and 12. ' )
Installation of water supply and:lighting facilities.
ConsultationfrEquired for the implementation of the

project.

(2} Ghanaian Part of the Constructi_bn=

1)

2)

3)

Construction of access road to the project site and
provision of the construction yard.

Provision of tax exemption and custom clearance of the
lmported materials for the project. '

Adninistrative services for applications, registrations,



and bear, the commissions ‘to the Japanese foreign
exchange bank for the banking services based upon B/A.

4) Ghanaian VAT charges for local materials.

5) Tax.exemptidh:for.all Japanése nationals entefiﬁg Ghana
' for the purpose of this project.

6) Provision of necessary facilities for Japanese nationals

entering Ghana for the purpose of this project.

?)-Bearing all the expenses, other than thése to be borne

by the Grant, necessary for construction of the

facilities.
4.4.3 Construction Plan

. Whlle the Tema harbour is operaflng, no alternative harbour

. can be used durlng the construction. The Tema flshlng
'harbour will be operatlng during the construction works.
The'Work offshore will be kept at a minimum in order not to
affect thé operation of the vessels especially during the

sardine season when there is a lot of vessel movement.

Thefafea of 18,000 m? should be reserved for the
dthtruction yard. The ground being low, it must be raised
;by 30'cm ‘and levelled for drainage and transportation, and
the use of barbed wire fencing and a guard man at the gate

shall be employed.

The area of 40~50 m at the corner of the south-north wharf
| and;the south breakwater will be kept for the transport of
the blocks and stones. Since fhere is some swell outside
the harbour, the installation of a prbvisional Jjetty is not

recommended,

The laymby wharft will be completed durlng the 1st stage,
wh11e the lay- by jetty and f1tt1ng~out quay are 1nsta11ed
during the 2nd stage after completlng the 1st stage. In
order not to affect the fishing vessel operation, the crane

barge must be anchored securely (See Fig. 4.4.2).
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4}4.4 Materials and Equipment Plan
(1) Materials

Materials for this'project will bé imported except the

materials available locally such as sand, stone, wood, ete.

a. Materiais_évailéble Locally
1) Sand for concrete
2)'Eélla$t rock
3) Plywood (4' x 8') |
4) Form materials for .concrete work
.5) Wood for repairing materials of motor boat jetty
=6)_Acetylene; oxygen
7) Cement.
8) Reclamation sand
.9) Corrugated aluminium sheet for roof

10) Fuel and,lubrjcating oil

b. Materials from Europe

. Reinforcing steel bar

¢. Materials fronm Japan
Transparent'corrugatéd PVC sheet
Bollard, rubber fender
Permeable sheet
Electrical instrument and materials for water
supply .
Materials for temporary work (Steel, fornm steel,

etc. )}



(2) Equipment

Since the equipment is notravailable
will have to be imported taking into

alternatives.

i) Lease from Europe, use in Ghana

endfof the project (Not easy ta

egquipment from Europe)

in Ghana, equipment

account the following

and reexport at the

buy second-hand

ii}) Buying from Singapore second—hand.equipment, using in

Ghana and dispose in Ghana.

iid) Bérges bought from Japan, assembled in. Ghana. Other

equipment bought from Singapore.

Based on the above case studies, case ii) will be employed

for this project considering the mobilization cost and

construction period.



Project Implementation Schedule

The implementation_of'this project will start after the
Exchange of Note (E/N) between the Jépanesé_and the
Ghanaian governments.

After the Exchange of Note is made, a consultant contract

for detaiiedfdesign and supervisory serﬁices must be signed
between'the executing agency of Ghana (GPHA)and a Japanese
consultihg firm . This will be followed by:the implenenta—~

fion of the Japénese Grant Aid Progran.
The project will be realized in the following work stages:
(1) Detailed Design Stage

The consultant will ééf“? out the detail design of the
lay-by whérf, lay~-by jetty, fitting~out'quéy, fish
market and fish handling shéd. Based on this basic
Idesign.reports, tendéf documents such'és drawings

and specifications will be prepared for the approval of
GPHA .

(Z) Tendering Stage

GPHA will carry out the tender. The contractor for
this'project'should be selected from a group of
Japanese firms. In order to execute the tender, the

consultant will assist GPHA with the following items:

1) Tender pubiication

'2)'Investigation of tender participants
3)'Discussion of tender with bidding participants
4) Tendering

5) Tender evaluation



(3) Constrcution Stage

GPHA concludes a contract for implémentation of' the
project with a-selé&téd'Japanese contractor. ‘After the
contract, the Government of Japan will check and véfify

the contract then proceed with the construction work.

Before the completion of the construction work, the
contractor must receive approval from GPHA as well as
“the consultant: The contractor will have to submit to
GPHA through the consultant the construction mefhdd;

maintenance and management fequjred for this project.

Fig. 4.5.1 shows above implementation schedule.
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4.6 Maintenance and Management Planning
4.6.1 Maintenance and Management Costs

As descrlbed ‘in paragraph 2.4.8, maintenance and management
of the Tema flshlng harbour are operated by GPHA and a
reglonal_offlce of the Fishery Department of Ghana at the

Tema_harbouf with a staff of 155 persons.

Theréfore,:an ianeaSe in the number of“staff for fishing
rport operatJOns is not planned even after the progect is
completed. Thus it is unnecessary to add additional
persongel cost; however, additional electric and.water

charges are expected.
(1) Electrical Supply Charge
Lighting facilities will be installed in the fish market
' hall, behind lay-by jetty and cance basin street. The

chérges per one vear will be as follows

.Fof the;fish market hall

¢ 454,118

"Behind lay-by jetty : ¢ 75,686
1Street lighting in cancge basin ¢ 45,411
. Total ¢ 575,215

(2) Water Supply Charges

The water supply facilities will be installed as follows

2’ faucets at lay by wharf, 4 faucets at lay—by jetty,

14 faucets in fish market hall, and 3 faucets in fish
-handling shed at canoe basin. With this installation, the
watér sﬁpply consumption will be a maximum of 50 mz'per'day.
Tbe‘wéter supply for fishing vessels will be charged at a
réte of 400 Cedis per ton. Therefore, the increased
operation cost will be covered by the water tariff to the

vessels.



4.6.2 Evaluation of Maintenance and Management Costs

The maintenance and management costs of this project will
be included in the GPHA budget. Since the GPHA budget. in
1988 is éstima#ed based on 5,483,000,000 Cedis revenue and
3,077,000,000 Cedis expenditure, the financial outlook of
this harbour is good. Therefore, the additional

" maintenance and management costs of this project eof 575,215

Cedis will be covered by this port revenue.

4.7 Project Cost Estimate
Project costs to be borne by the Government of Ghana
Since the Tema harbour is already supplied with water and
electric facilities, Ghana will be'responsible only for the
removal of an existing wall and for providing an access

road to the site. The cost of this work is estimated at
1,200,000 Cedis. '

4-98%
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CHAPTER 5 PROJECT EVALUATION

.1 Efféct of the Project

- Tema fishing harbour is the only fishing harbour in Ghana
handling vessels 1érger than 10 m in length. The'
implementati@n of this project will result in the
decongestion of the inner fishing harbour and have the

folléwing direct and indirect effects.
(1) Direct Effect

{a} The_following effects will be anticipated by alleviat-
ing the harbour conjestion with the arrangement of
lay-by wharf, lay-by jetty and mooring platform for

non-operational steel vessels.

- The.waiting time for fish unloading is reduced and
the fish is kept fresh.

— Preparation and setting out for fishing is eased and
the opportunity for fishing is increased.

— A high level of service will be provided by efficient
fish unloading and preparation. _

— Management of the wharf by segregation of usage will
. be made possiblé by the creation of a sufficient lay-
by wharf and jetty. o

— The maintenance cost of wooden fishing vessels will
be reduced by the installation of a mooring platform
for-nqn—operationai steel vessels which will decrease .
the congestion of both steel and wooden vessels and
prevent damage. ' ”

— The introduction of the exclusive wharf will increase
the safety of the fishing harbour due to the

reduction of congestion, accidents and damage.



(2)

{b} The folloWing effects will be expected by the
improvement of the fish handling facilities by the’
rehabilitation of fish market hall and the arrangement

of the fish handling shed.

- The freshhess of the catch will be maintained.

— The management and control of fish unloading areas
will be facilitated.

~ Effective organization of the management for fish
unloading and marketing will be introduced.

- The operations in the canoe basin will be_improved
with the installation of the fish handling shed and

water supply facilities in the area.

{c) The prevention of fish detevioration which are stored
in cold storage facilities, will be anticipated by the

rehabilitation of sub-stations.

Indirect Effects

The direct effects will benefit the workers and the fishing

industry and should lead to an increase in fish and catch

- and higher incomes which will lead to the following

indirect effects

{a) Increase in the collection of tax.
{(b) Development of fishery related industries,

(¢) Increased supply of animal protein to the nation.

. BEvaluation from Management, Maintenance and Operational

Viéwpoints

No management and operation problem is considered since
more effective fishing port operation and establishment of
reorganization of the management and operatioﬁ body will be

expected.



Overall Evaluation

Tema fishing harbour is an important fishing port for the
developmnent of Ghanaian fishing industry since the Tema
fishing harbour is the only fishing harbour in Ghana
handling vessels larger than 10 m in length.

The implementation of this project is urged because it will
benefit not only the fisheries related industries, but
increase the supply of stable animal protein to the nation,

thus benefiting Ghanaians in general.

In view of this, it can be judged that early implementation

of the project with grant aid cooperation from Japanese

Government is appropriate and worthwhile,

5-3%
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CHAPTER & CONCLUSION AND RECOMMENDATION

Conclusion

The Tema fishing harbour which is the object of this
project is the only Ghanaian fishing port haﬁdling‘vessels
larger than 10 m in length. It is the main port to supply
the fish to the capital city Accra and animal protein to

the nation as a main distribution center.

However, the fishing harbour's facilities are becoming
obsolete, leading to delays in fish landing and handling as
well as delays in vessel avajlability with deterioration
and reléted losses, hence affecting adversely the entire
fishing industry.

In veiw of the above situation, the implementation of this
project.is indispensable not only for élleviating_the
congestion of the Téma fishing harbour which leads to the
improvément-of'the fish handljhg method and avoiding the
fish'deterioration but also to the development of fishing

industries and the socio-economic situation in Ghana.

It is therefore recommended that this project be imple-
mented as soon as possible in order to improve this

situation with the Japanese grant aid assistance.
Recommendations

In order to operate this harbour efficiently, the followihg

recommendations are proposed.

.fl).Segregated whart utilizatibn is introduced in this
planning for efficient wharf operatibn of fish
unloading and lay-by berth. In order to operate the
wharf utilizatioh as planned, regulation or management

rules have to be established.



(2}

(3)

(4)

(5)

(6)

In order to providé adequate space for the tish
unloading vessels at the fish unloading wharf,
marketing should be prohibited on the aprdn of the fish
unloading wharf and in the fish handling shed, and

these operations should be transferred to the fish

" market hall;'

It is necessary to establish a management system for
the efficient operation of the renovated fish market
hall and fish handling shed as well as a fee management

system for proper harbour maintenance.

For efficient management of operations, the establish-

ment of a single governing body for the regulation of

combined fishing harbour and dockside activities is

highly recomnmended.

The idle steel vessels will be anchored at the mooring
facilities installed in the outer fishing harbour. A
fee collection system should be established for better

maintenance and management.
It is necessary to develop outer fishing harbour as

soon as possible to gain the expected effects of this

project in its early stage.

6-2%
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Appendix 1.2.1

(1} For the Basic Design Study on the Project

- Name
1. Mr. Takeshi Kawaguchi

Hiroto Taguchi
3. Mr. Kazuo Senga
4. Mr. Kazunao Sakata
5. Mr. Kentaro Yoshida
6. Mr. Hiroshi Nishimaki
7. Mr. Naozo Saiga
8. Mr. Masahiro Mizuno

Member of the Basic Design Study Team

Title
Team Leader

Fishery Promoter

Project Coordinator

Technicéi Experts
(Fishing Port
Planning)

Technical Experts
{Port Civil-
Engineering)}

Tedhnical'Bxperts
(Fishery/Facility
Deszign}

‘Technical Experts

{Natural Condition
Survey)

Technical Experts

(Economic Analysis/

Cast Estimate)

Present Position

Deputy Director,

Planning Division,
Fishing Port Department,
Fisheries Agency,
Ministry of Agriculture,
Forestry .and Fisheries - of
Japan (MAFF)

Overseas Fishery
Cooperation Section,
International Affairs
Division, Fisheries Agency,
MAFF

Sub-head, Kanagawa Inter-
naticnal Fisheries
Training Center,

JICA .

Project Manager,

Port and Harbour Division,
Pacific Consultants
International

Assistant Manager,

Port and Harbour Division,
Pacific Consultants
International

Port'and Harbour bivision.'

Pacific Consultants
International

.=~ do -~

- do -

(2) For the explanation of the Basic Design Study Report

1. Mr. vuji Nishi

2. Mr. Yoshio Nozu
3. Mr. Kazunao Sakata
Kentarc Yoshida

4. Mr.

5. Hiroshi Nishimaki

Tean Leader

Deputy Director, -
Prevention & Coastal
Protection Division,
Fishing Port Department,

_Fisheries Agency, MAFF

Froject.Coordinator Xanagawa International

Technical' Experts

" (Fishing Port

Planning}

. Technical Experts

(Port Civil
Engineering)

Technical Experts

(Fishery/Facility

Design)

Fisheries Training Center,
JICA

Project Manager,

Port andé Harbour Division,
Pacific Consultants
International

Assistant Manager,

Port and Harbour Division,
Pacific Consultants
International

Port and Harbour Division,
Pacific Consultants
International



Appendix 1.2.2 5 schedule of Study Teanm

Date (1988}

Activities

For

May

May

May

May

May

May

May

May

May

May

basic design study team (from May 22 to June 16, 1988)

22,

23,

24,

25,

26,

21,

28,

29,

30,

31,

Sunday
Monday

Tuesday

Wednesday

Thursday

Friday
Saturday
Sunday

Monday

Tuesday

Team members departed Narita for London.
Arrived at London. -

Départed'Lohdon for Accra.
Arrived at Accra.

Paid a courtesy visit to- Mlnlstry of
Finance & Bconomic Planning (MFEP),

Ministry of Transport & Communication
(MTC}, Ministry of Agriculture & Fisheries,
Ghana Port and Harbour Authority (GPHA)

and Embassy of Japan.

.Inépected the Project Site and a meeting

among the Study Team members.
Preparation of tide observation.

field a 1st meeting with the officials of
MFEP, GPHA about the purpose of the study
tean.

Preparation of tide observat1on

Inspected the Project Slte for conflrmlng

the requested facilities.

Held 2 2nd meeting with GPHA about the
requested project facilities.

Started tide observation.

Repair of fide'gage,
Repair of tide gage.
Held a meeting among the Study Team member

about the basic design concept.

Minutes of DlscuSSJOns was signed at MFEP
office.

‘Team Leader, Mr. Kawaguchi, fishery

promoter, Mr. Taguchi and the project
coordinator, Mr. Senga departed Accra for
London.

Preparation of sounding survey.

Preparation of scunding survey.
Data collection from MFEP, GPHA, Fishery
Department and Survey Department.



Date

(1988)

Activities

June 1,

June 2;

June 3,

June 4,

_June 5,

June 6,

June 7,

June 8,

June 9,

June_lO,

June 11,

Wednesday

Thursday

Friday

Saturday

S5unday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Mr. Mizuno departed Narita for London.
Preparation of sounding survey.

Data collection at Fishery Department &
cpC.

Mr. Mizunc departed London for Accra
Preparation of sounding survey.
Inspected cold storage facilities at Tenma.

Government officials arrived at Narita.

Mr._MiZuﬁo arrived at Accra.
Carried out sounding survey. '
Data collection at Fishery Department.

Carried out sounding survey and current
ocbservation.

Preparation of jet boring.

Inspection at the quarry site.

Study of wharf length.

Meeting among the Study'Téam membérs.
Inspected Elmina Fishing Port.

- Carried out jet boring.

Data collection from MFEP, MTC and Flshery'
Department .

Data collection about construction
materials.

Carried out jet boring.

Data collection from GPHA and Flshery
Department . _

Data collection about construction
materials.

Carried out sounding survey.

Inspection at sub-stations.

Data collection from GPHA, World Bank, etc.
Sea bed soil sampling.

Topographic survey.

Data collection from MFEP, etc,.

Discussion about port layout with GPHA.
Data collection from MFEP and GPHA.
Topographic survey.

Topographic survey.
Data collection about construction
materials.



Date (1988)

TTActivities

June 12,

June 13,

June 14,

June 15,

June 16,

Sunday
Monday
Tuesday

Wednesday

Thursday

Meeting among the Study Team members.
inspection inland fishery at Volta.
Study of collected data.

Data collectlon at AESC and GPHA. |
sited MFEP and Embassy of Japan and

explalned the progress of the study.

Removal of tide gage.

The Study Teamn departed Acera for London.

Arrived at Loandon.

Departed London for Narita.

Arrived at Narita.

For the explanation of the draft report (from August 7 to

August

August

August

August
August
August
August
Augusf
August
August

August

August

Y,VSunday
8, Monday
9; Tuesday

10, Wednesday

i1,

12,

13,

14,

15,

16,

17,

18,

Thﬁrsday
Friday
Saturdéy
Sunday
Monday
Tuesday

Wednesday

Thursday

August 18, 1988)

Team members departed Narita for Paris. .

Departed Paris for Accra.

Arrived at Accra.

Paid afCOUrtesy visit to JICA, Embassy of
Japan and GPHA.

Inspected the Project Site.

Inspected the Project Site.

_Explained the draft report at GPHA.

Explained the;draft report at GPHA.

Data collection at F:shery Depaftmént
Meeting about Mlnutes of DISCHSSJOHS at -
MEEP.

“Data collection.

Inspectlon of flshlng market at Accra.

Meetlpg among.the members.
Inspection Elmina Fishing Port.

Mlnutes of DISLHSSJODS was s;gned at MFEP.
office.

Departed Accra for London.

Arrived at London.

Departed London for Narita.

Arrived at Narita.



Appendix. 1.2.3 : Minutes of Discussions, May 30, 1988

MINUTES OF DISCUSSIONS
“FOR
BASIC DESIGN STUDY
oN
TEMA FYSHING HARBOUR REHABILITATION PROJECT
~IN |
REPUBLIC OF GHANA

_ In response to the request of the Govermment of Ghana, the
quernment-of-Japan_had decided to conduct a basic design study on Tema
Fiszshing Harbour Reﬁabilitation Prqject and entrusted the study. to the Japan
International Cooperation Agency (JICA). JICA sent to Reﬁublic of Ghana the
Basic Deslgn Study Team headed by Mr. Takeshi KAWAGUCHI, Deputy birector,
Planning Divisibn, Fishing Port Department, Fisheries Agency, M{histry of
Agricultﬁre, Forestry and Fisheries from May 22 to June 2, 1988.

The Team had a series of discﬁssions on the Project with the
officials concerned of the Government of Ghana headed by Mlss Quist, Acting Chief
Director, Internatiénal Ecanomic Relatians Division and conducted » .fiald survey

ih:$ematFishing_Port.

As a. result of the stﬁdy, both parties agree to recommend to their
respective Governments that the major points of understanding reached
between them, attached herewith, should be examined towards the realizatibn‘
of the ?ioject. _

Accra May 30, 1988

?525;&i?QaLparggacc:z{}-

Mr. Takeshi KAWAGUCHI =~ Miss Eleanor Quist

Leader, Japanese Basic Design Acting Chief Director

Study Team ' _ International Economic Relations
Japan International Cooperation Division :

Agency (JICA)
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ATTACHMENT

OBJECTIVE OF THE PROJECT

The objective of the Project is to rehabilitate the present congested
and deteriorated facilities at Tema Fishing lorbour in order to
contribute the development of Ghanaian marine fisheries and fishing

industry.

EXECUTING BODY

" The responsible and executing body for the Project is Chana Ports and

Harbours Authority, which 1s under the supervision of the Minlstry of -

Transport and Gommunications
SITE OF THE PROJECT

The proposed site.of the Project is located in Tema Inner fishing

Harbour as shown in Annex-1.

' REQUEST BY THE GOVERNMENT OF GHANA

The Study Team will convey the request of the Government of Ghana to the
Government of Japan that the latter will take necessary measures to
cooperate In implementing the Project and provide necéssary facilities.
and equipment as listed in Annex-z within the scope of the Japan's Grant

Ald Programme,
MEASURES TO BE TAKEN BY THE GOVERNMENT OF GHANA
The Government of Ghana will take the necessary measures 1is£ed in

Annex-3 on conditions that the Grant Aid by the Government of Japan is
extended to the Project. '

& Ko < e A-6 |
O AN



6. SYSTEM OF JAPAN'S'GRANT AID

The Government of Ghana has understood the system of Japan's Grant Ald
explained by the Team, which includes a principle of the use of the

Japanese consultant and Japanese firms for the execution of the Project.

7. BUDGET AND PERSONNEL

The Government of Ghana will assure the necessary budget and personnel
for the operation and maintenance of the facilities and equibment
provided,Aon‘condition that the Grant Ald by the Government of Japan is
extended to the Project.

.ffy%-/dzznwﬁﬁayzfﬂycrﬁ - A-T7
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Annex - 2

Major facilities and structures of the Project requested by the Government

of Gﬁana.

.1. Lay-by wharf ahd/ér jetties..

2. Lay-by mooring for ﬁon—operatibnal.vessels about 20 vessels.

3. Reﬁairé to Qoodeﬁ jegty in canoe bagin, hroken.parts only.

4. Fi;tinguout quay, 30m lgng at.GIHOC boatyard.

5. Net repailring yafd, if the place is obtainaﬁle behind.the new quay wall,
6. Réfurbishing of market area (Detailé'ﬁre listed in Anneﬁ - 4)

7. Repairs to Services (Details are listed in  Aunex = 5 )

? /Z}eﬂ,‘ez%a (L,{{;\ ) :



Annex-3

Necessary measures to be taken by the Govermment of Ghana.

* _ . . S .
1. ( )To secure land necessary for the execution of the Project and

provide enough space for such constructlion as temporary.

X . o . ;
2. ( )To ensure that sea area necessary for the construction of the

facllities be freely acceptable.

*
3. ( )To ensure the quccesqful implementation of the project for removal of

-all wrecks and non—oppratlon vessels from the inner fishlng harbouxs

4. To provide facllities for’diStribution of electriﬁﬂy, water supply,
drainage and sewage, telephone and other incidental facilities up to
the Project site. (Ihese facilities will be compleﬁed its
distribution iine before the completion of the Project.)

5. To ensure prompt unloading, tax, exemption, customs ¢learance at
ports of disembarkation in Ghana and prompt internal transportﬁtion

therein of the products purchased under the grant.

6. To exempt'Japanese nationals from'customs duties, internal taxes and
other fiscal levies which may be imposed In Ghana with respect to

the supplf‘of the products and services under the verified contracts.

7. To accord Japanese nationals whose services may be requlred in .
connection with the supply of the_products and the services under
. the verified contract such facilities as may be necessary for their

entry into Ghana and stay therein for the performance of their work.

Hote: Marked with (*) should be completed :efore start of comstruction )

of the facilities.

% /Md&tu”'ﬂ/‘4¢'bé-—- A-10 v |



8. To maintain and hgg properly and'effectivc]y the facilities
constructed and equipment provided under the Grant Aid.

9, To bear the following commissions to the Japanese foreign exchange

bank for the banking services based upon the B/A.

i) Advising commlssion of A/P

b) Payment commiséion

7l /%agm//o{/é» - au )



Annex - 4

Details of Refurbishing of Market Area.

1. Installation of sfalls for fisﬁ monger in.sicle the éxisring fish market.
2. Rehabilitation of roof for day 1ighting;

3. Water supply system insidethe fish market.

4. FElectrical lighting.

5. Rehabilitation of wall.

6. .lce Storage.




Details_of'REPairs of Services
- 1. Rehabllitation of switch geafs of substantions No.
2. Installation of flood lighting tower.

3. Transit shed for handling of fresh fish.

f/{éwvzza p&f:" | A-13
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Annex - 5
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ATTENDANTS LIST

1. Japanese Silde

{1} Japanese Study Team:

Mr. Takeshi ~ KAWAGUCHT ~  Team Leader

Hrf Hiroto TAGUCHI - Fishery Promoter

‘Mr. Kazuo SENGA : - Project Coordinétor
Mr, Kazuﬁao SAKATA - Technical Expert -

(Fishing Port Plauqing)

Mr. Mentaro YOSHIDA - Technical Expert
(Port Civil Engineering)

Mr. Hiroshi NISHIMAKI - Technical Expert
: (Fishery/Facility Design)

(2) Japan Embassy

Mr. Haruyukli TOGASHI - Second Secretary
2. Ghana Side

Miss Eleanor Quist - Ag. Chief Director
B ' Int. Economic. Relations
Min. of Finance & Econ. Plann.

~ (IERD) M.F.EP,

- Ag. Direttor~General

A G. P. H. A,

g -~ Director of Ports - Tema
fr,iJoe 6wusu ‘ ' ' - Engineer in Chief -~ GPHA

Mr. Bismarck B.K. Okutu - Chief Port Engineer - GPHA

ﬁr. E. A. Kwakye : - Min. of Transport & Commun.

yr..V. N. Dowuona -~ Director of Fisheries

Mr. E. O. Preuwpeh ' ' - ‘Economic Planning Officer
L . : M. F. E. P.

Mr. Kwasi Opoku - M. F,-E, P,
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. Appendix 1.2.4 : Minutes of Discussions, August 15, 1988

MINUTES OF DISCUSSION
. ‘ ’ ON _
THE TEMA_FISHING HARBOUR REHABILITATION PROJECT
' IN
REPUBLIC OF GHANA

_ In response to the request of the Government of Republic of Ghana
for Grant Assistance for the Tema Fishing Harbour Rehabilitation Project
(hereinafter referred to as "the Project™, the Government of Japan decided
to conduct_a'basideesign‘study on the Project and entrusted the study to
the Japan Internafional Cooperation Agency (JICA). JICA sent to Ghana the
tean headed by Mr. Takeshi KAWAGUCHI, Deputy Director, Planning-Division,
Fishing Port Department Fisheries Agency, Ministry of Agriculture, Forestry
and Fisheries, form May 22nd to June 16, 1988.

As a result of the-study, JICA preparéd a draft report and
dispatched 2 -team _, headed by Mr. Yuji NISHf‘ Deputy Director, Disaster
Prevent1on & Coastal Protection Dwv1s1on, Fishing Port. Department Fisheries
Agency to’ exp1a1n and discuss it from August 7, to August 18 1988.

Both parties had a series of discussions on the Report and agreed
to recommend to their respective Governments that the major points of
understanding reached between them, attached herewith, should be examined
towards the realization of the Project.

ugust 15, 1988
-~ : I
T E | |
Mr. Yuji NISHI ‘ Miss Eleanor Quist
Leader -, Japan Bas1c Des1gn Acting Chief Director
Study Team " International Economic Relations
Japan Internat1ona1 Cooperation Division

Agency (JICA)



The Ghana side has agreed in'principle to the basic design proposed in
the Draft Final Report with minor but appropriate alternation as shown
in Annex-1 mutually agreed upon to be incorporated in the Final Report.

The Ghana side has understood Japan's grant aid system and confirmed
that the necessary measures will be taken by the Ghana side as shown in
Annex-II which are manifested in the Annex 3 of the MINUTES OF
DISCUSSIONS on the project sighed on May 30, 1988, on condition that the
grant aid by the Government of Japan would be extended to the Project.

.- The Ghana side wiT] assure the necessary budget (from Fiscal Year
1990/91) for operation and maintenance of the-equipment,pro?ided, on
condition that the.grant aid of the Government of Japan shquid'be_?
extended to the Project. | '

The Final Report (10.copies in English) will be submitted to the Ghana
side in the middle of October, 1988.



ANNEX~T

Mooring facilities for 20 nen-operational steel vessels.
Anti corrosive painting will be applied for the steel members

at the platforms of mooring faciiity in outer harbour,
Rehabilitation of fish market hall

Removal work of existing wooden lduver of longitudinal sides

of wall at the fish warket hall shall be deleted.

A-117



ANNEX-TI

Necessary measures to be taken by the Government of Ghana.

i. { )To secure land necessary for the execution of the Project and
nrovide enough space for such construction as temporary.

2. (*)To ensure that sea area necessary for the construction of the
facilities be freely acceptabie.

3. ¢ )To ensure the successful 1mp1ementat1on of the project for remova]
of all wrecks and non-operation vessels from the inner f1sh1ng harbours.

4,  To provideAfacilities for distribution of electricity, water suhply,
drainage and sewage, telephone and other incidental facilities up to the
Project site. (These facilities will be completed its distribution 1ine
before the completion of the Project.)

5. To ensure prompt un1oad1ng, tax, exemption, customs clearance at ports
of disembarkation in Ghana and prompt internal transportation therein of
the products purchased under the grant.

6. To exempt Japanese nationals from_customs duties, interna1 taxes and.
other fiscal levies which may be imposed in Ghana with respect to the
supply of the products and services under the verified contracts.

7. To accord Japanese nationals whose services may be—required in
connection with the supply of the products and the services under the
verified contract such facilities as may be necessary for their entry
into Ghana and study therein for the performance of their work.

Note: Marked with (*) should be completed before start of construction of
the facilities.



To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant Aid.

To bear fhe following commissions to thé Japanese foreign exchange bank
for the banking services based upon the B/A.

a) Advising commission of A/P
b) Payment commission




'ATTENDANTS LTST

1. Japanese Side

(1) Japanese Stﬁdy Team:

Mr. Yujdi NISHI - Team Leader
Mr. Yoshio NOTSU Project Coordinator
Mr. Kazunao SARATA Technical Expert

(Fishing Port Planing)

Mr. Kentaro YOSHIDA Technical Expert
(Port Civil Engineering)

Mr. Hiroshi NISHIMAKI Technical Expert
(Fishery/Facility Design)

(2) Japan Embassy

Mr. Terufusa ARIGA Counsellor

2. Ghana Side

Miss Eleanor Quist Ag. Chief Director
Int.. Economic Relations
Min, of Finance & Econ. Plann.

Mr. Samuel Kabo (IERD) M.F. EP.

Mr. E.O. Prempeh : Economie Planming Officer
M.F.E.P,

Mr. V.N. Dowuona ' : Director of Fisheries




Appendix 1.3.1 : List of Interviewed Personnel

Japanese Side -

Japanesea Embassylih,Ghana

‘Mr., Shigémifﬁhdo:: : Ambassédor
Mr. Terufusa Ariga - - - Counsellor
Mr. Haruvyukil Togashi 2nd Gonsul

Jica office'in'Ghané_:.

Mr;rNobbru Yamazaki . Office Manager
Mr. Takashi' Nagakura 0ffice Manager

Wakashic Fishery Co., Ltd.
Mf._Tokud'Abe L Office Manager
Ghana Side

Ghana Posts & Harbour Authority

Mr. John Aidros Acting Director

Mr. Joseph Owusu ©_  Engineer~in-~Chief

Mr. B.B.K. Okutu : Chief Port Engineer

Mr. Klaus Riebensham Project Co~ordinator
Mr. John N. Wolfe-Barry GChief Resident Engineer

Sir William Halcrow &
Partners Ltd.
Mr. Sam Quist Marine Operation Department
' (Hydrographic Section at Tena)
Mr. Stephen Ray Afagkedzi Senior Public Relation Officer

Ministry of Transport & Communication
Dr. William Adote . .Chief Director (Planning)
Mr. E.A. Kwakye Principal Planning Office
Transport Planning Division
Ministry of Finance & Economic Planning
Miss Eleanor Quist Acting Chief Director

International Economic
Relations Division

Mr. Samuel K. Kabo Senior Economic Planning
S Officer - o
Mr. Osei Prempeh Economic Planning Officer

Ministry of Agriculture, Fisheries Department

Mr. Victor N. Dowuona Director of Fisheries
Mr. M. Arman * Deputy Director of Fisheries



Tema Fishing Port Office

Mr. Adjei Lomo
Mr. Joe Akepey
Mr. Cherles Auudi
Mr. Rajendra K. Sharma
Mr. Foli Amekor
Mr. G.K. Owusu-Addo-
Mr. Joseph K. AKpey
Mr. Godwin Yao Kowu
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Appendix 2.3.1

1983

1584

Fish Landings by Species Mode (1983-198%)

Y Unit in MT

§pecies)8pecies Group 19¢ 1584 - 1985 1986
Sea breams 8,317 11,462 9,787 3,939
Croakers/grunters 9,838 17,425 14,109 - 20,929
Trigger fish 3,676 4,620 3,595 7,473
Round sardinella 4%,130 38,032 60,66ﬁ 48,395
Flat sardinella 8,265 '11,015j 23,262. 17,882
Anchovy 24,392 47,231 27,590 15,209
Chub mackerel 241 712: 164 19,292
Scad maékerel 53,- 46 I?Q 141
Frigéte;maCke:ei 3,570 7,079 3,52;. 3,256
Cuttlefish 1,412 1,702 1,828 1,136
Yellowfin tuna 2,2.31 4,230 5,714 5,551
Bigeye tuna 284 119 77 187
Skipjack tuna 22,404 20,252 .21;551 25,213
Other 75,332 . 68,185 62,185 94,253
Annual Total 205,195 231,510 234,220 - 269,156
| Source Fishéry Department.
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