il

>
x
<
x
B‘\
-
&

€
I

g

REFORT-ON ARTISANAL FISHERIES DEVELOP 4E SOUTHEAST OF ERITREA - - -~ FEBRUA -

e T Vi 3 BT e g e .

Lo . : -
! SR

BASIC Umwﬂo?_m,ﬁmw

bt













MINISTRY OF MARINE RESOURCES

£RITREA

~ BASIC DESIGN STUDY REPORT
ARTISANAL FISHERIES DEVELOPMENT PROJECT
- IN
THE SOUTHEAST OF ERITREA

FEBRUARY 1996

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
- OVERSEAS AGRO-FISHERIES CONSULTANTS CO.LTD.






PREFACE

In response 1o a request from the Government of Britrea, the Government of
Japan decided to conduct a basic design study on the Artisanal Fisheries Development
~ Project in the Southeast of Eritrea and enlrusted the study to the Japan Intersiational
- Cooperation Agency (JICA). o ' ' :

JICA sent to Eriirea a study team from August 6 {o Seplember 19, 1995,

_ The team held discussions with the officials concerned of the Government of
Eritrea, and conducted a ficld study at the study arca. After the team returnied to Japan,
further sludies were made. Then, a mission was sent to Eritrea in order (o discuss a draft -
basic design, and as this result, the present report was finalized.

I hope that this report will contribute to the proindlion_ of the project and to the
enhancement of friendly relations between our two countries.

1 wish to eipres_'s iy sincere appreciation to the officials concerned of the
Government of Fritrea for their close cooperation extended to the teams. -

February, 1996
Kimio Fujita |

President
Japan Internationat Cooperation Agency






February, 1996
Y etter of Transmittal

 We are pleased o submit to-you the basic design study report on the Artisanal
Fisherics Development Project in the Southeast of Eritrea, '

This study was conducted by Overseas Agro-Fisheries Consultants Co., Ixd.,
under a contract to JICA, during the period from July 31, 1995 to February 5, 1996. In
coriducting the study, we havé examined the feasibility and rationale of the project with
due consideration to the présent situation of Eritrea and formulated the most appropriate
basic design fort the project under Japan's grant aid scheme.

" Finally, we hope that this report will contribute to further promotion of the
project,

Very truly yours,

Kazutiii lida
" Project manager

Basic design study team on

the Artisanal Fisheries Development Project
"in the Southeast of Eritrea : ,
" Qverseas Agro-Fisheries Consultants Co., Ltd.
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“Chapter 1. Baékgi'ouo'd of the Project

Eritrea achieved independence as the 53rd country in Africa in May 1993 after the struggle
oves 30 years. However, the protracled warfare and natural disasters such as drought have
impoverished both the ¢conomy and the lives of the coimlry's people.

"Thé Government of Eritrea’ has planned reconsiruction projects in the sectors of

lransponauon, agncullure and industry. Yet, as 0% of the populahon reportedly depends on
_ ":food ald to some extem and the demand for food will increase as the approxtmately 750 000
'_peOple who ﬂed due to the civil war relum, a seriOus food shorlage is predlcted In response,
the government is focusmg on emergency self suf ﬁcnency projects m the pnmary industries of
agriculture, fisheries and livestock, T he exporl of ﬁshery products is also being consndered to
earn foreign exchange necessary for rcconstmcuon of the country.

‘Fisheries of the counlzy - ﬂourlshed before the civil war, with annual catches of 8,400 to
25 000 tons in the 1950°s. Duritig this period over 20, 000 people were involved in fi sheries,
~however, the fi shmg populahon has been greatly reduced as niost fishermen were forced to
charige to other livelihoods or flee the country due to the protracted warfare. This devastated
the fishing industry and reduced the production to the current 400 tonsfyear level. In order to
:mprove this situation and promote the fishing industry, some projects have been
:mplemented in the Massawa and Assab reglons with assistance of UNDP/FAO and other
organizations. However, the scope and scale of these assistance projects are still insufficient

and further cooperation based on regionai development plan is deemed necessary.

In September 1994 the Govemment of Japan sent a project identifi canon survey mission to

Emrea to commence economic assistance for the country. The mlssnon found need of
construction of mfras!ructures, and assistance to increase food production, The fisheries

- development project in the southern region, which was strongly requested by the Government

of Eritrea, was assessed and was found as a prospective project for Japanese grant aid feom -
the pbint of view of both providing a stable food source and creating an expon indoslry.

The Pro;eet descnbed in lhlS repont is a resuit of the request for grant and to construct facilities
~for promonon of fisheries in the southern region of Erittea. The Govcrmnenl of Eritrea
submitted the original request in September 1993, and thereafter revised and re-submitted the
request in November !994 after considering the resulis of the project 1dent|ﬁeauon survey
' menhoned above -



‘Chapter 2. Contents of the Project
2-1 - Objectives of the Project

The coastal waters of Eritrca have a continental shelf with many small isands, niaking them
suitable for artisanal fishing, This is an important resovirce for Eritrea. The development and
promotion of a fisheries indnslry based on the efl fectilve use of this resource is necessaty for
~ the recovery of Etitrea and its long terim economic devct{)pmem Such deve!opmcnt would
' lcad to the acincvement of the followmg goals i) Securmg a tivetihood for the people living
in the coaslal aréas, mcrcasmg employmenl opponumnes’ if) supplymg lhe pcople of Eritrea
“with food and iii) acquismon of foreign currency ihrough exports Thie objecuve of this
Pro;ect is to promote the ﬁshenes industry in the soulheastem part of Eritrea, cemcred on
Assab, by strcngthenmg the producnon and marketmg of the catches. To accomphsh this in
the target area where there currently are no operating fisheries facilities, ' the: Project will
~ construct the fundamental fishery facilities and provide equtpmem as the first investment to
- proniote local fisheries. '

32 Ba'sicj(l'dzicept of the Project
2:2-1. Obstacles to the Promotion of the Fisherics Industry and Measures to be Taken

Emreas coastal area is dotted with fishing vitlages and fishing on a small scale is conducted
by the inhabitants. Most of the catch, however, is rcponedly landed in neighboring countries.

‘The reasons for this are:

a) Lack of ﬁsfning and "niarkéling 'facililies Because of the lack of lransporlauon and
;slorage facilities, it is impossible to market the catches

b) Undeircloped constmer market for marine products. ‘Even if catches aré’ landed, they
can’not be sold at once, and the tack of storage faci!ities causes theni to be spciled.

. ¢) Lack of fisheries support fac;lmes such as fuel, ice and water fac;hhcs In local ﬁshmg
o vnllages, itis d:fﬁcu!l to obtain fuel fishing gear, repau' parts, etc.

d) Aged ﬁshmg boats and engmes.

Conversely, the fishermen in the prdjecl area can at least sell their catches and 'pr'ocure '
various supplies in the neighboring coumnes, when they land their catches there. The
snluatlon in Yemcn is:



i pto;ec! area.’

a) Sales routes for catches have been established, Although the teansactions are controlted
by agents and Fnlrean fishermen are subjectcd to dlsadvantageous condmons compared
‘with 1ocal ﬁshermen any catches !anded thete are certain 16 be sold

" b) - The fishermen can pmcur‘e food.' fuel, ice, walter, fishing gear and other supplies
necessary for fishing as well as everyday goods. (In general these items are purchased
through bartcr ) Thclr pnces are gencra!ly lower than those in Assab.

"¢)  Local agents and buyers prowde Ioans for ﬁshmg boats, engmcs and olher supplles

dy Undcr ccmdmons in whlch there is ho ice, nor refngerauon facnhtles ﬁshmg for sharks
- and sun drymg the catch is possible. There is a demand {sales routes) for such progucts
and dricd shark in Yemen.

‘Because of lhe'se‘ circurstances, ihe Eritrean fisherien have no other way but to land their
“catch to the neighboring countrics where they can ai least sell their catches and at the same
fine, purchasé fuel, ice; foodand , daily goods. This is a reason why they have landed their
catches in the neighboring country. Due to the same circumstances, the fishing and landing of

the catches have been stagnated in the Pro;ecl arca, while most of the catch and products have
been sold in the neighboring country,

In order {0 improve these conditions and promoté the artisanal fisheries, the following
measutes must be taken. '

‘Developrent of marketing:

. Construction of landing, collection, storage and transportation facilities for the
catch,

Deveiopment of markets, and sales channels.
Expanéion of consumer demand by promoting the eating of fish,
-~ Support for fishermien:

Supplying of ﬁshmg boats, engmcs. fishing gear and other cqmpmem neccssary for
" ‘afisheries mdustry

""S'ﬁ'ppdﬂ for ﬁsh_ing éé!ivilies, such ’as'Supply of fu'e'l, ice, water and lhé like.

“The basnc pianks of lhlS Pro;ect are: ‘i) development of markclmg of ﬁsh ‘and ii} support for
: ﬁshmg, i.e., making it possible to procurc fuel ice, fishing. gear ‘and other supplies.’ These
" will créate a condilion in which ﬁshermen will be able to Opexate on a continnous basns in the

r

.-‘3.-



1)

Measures for Mark'el'ing

l)omesnc Distribution! Because of lack of roads, markctrng from the Projecl area 10
Asmara and other domeslic cities is impossible for the timé bemg (except a few products

- such as lobsters. which can be shipped by air). T herefore, this Project will focus on
-marketing in'the projécl area centering on Assab.

Enlighte’ning and iﬁs’irumiit'g‘-lhc inhabitants about eating fish and supjrly'ing suitable fish

are requircd to expand consumption of fish and increase demand as we described earlier,
‘Fish markets rnust be opened in urban arcas and places \i.'h'e'ré people gather (or fish

shotld be sold from aulomobiles or bicycles). It is necessary to penodtcally supply |
fresh fish in an arca which is easrly accessible (o the mhabltams In this Projéct we shaJl
instruci the fishermen's cooperatives and retailers to promote the éxpansion of fish sales
and consumption in the Assab arca by usmg existing retailers, In orde_r to support these
efforts, we shall introduce and construct the facitities and equipment (such as facilities
for lan‘ding', coltecting and transporti:ng' the ca'tch) nécessary' for 'a‘stabl'e supply at the
wholesale level. ' | o |

Foreign Distribution: - Exportation of marine products is one of the major objectives in
developing the fisheries industry in Eritrea. This factor is also iricluded in this Project as

. a major element.

- Being different fromi Massawa which is relatively close to Asiniara, the capitat of Eritrea,

there are no other cities, which could provide arge markelts, in the Assab_aréa. Assab,
however, has good access (o Addis Ababa, the capital of E!hidpia. ' Tlrerefore, shipment
and sales to the Addis Ababa market is an irnponant element for markeiing of fishery
products, which are indispensable for the promotion of the ﬂsherres industry in the
Project area.

The recent production of fisheries products in Ethiopia is shown in ihe following table.

1988 1989 1990 1991 1992 1993 1994
Freshwatet fish 34 21 38 41 45 42 -
Marine products 07 15 12 01 01 - i
| o {x 1000 lons) (FAO Yearbook)

Until the secession of Erftlfﬁeh, the annual 'cons‘um_p‘hon of marrrr_e_ fish in Ethiopia ranged
from between 600 and 1,500 tons per year. Britrea w'aé_thé fisheries production center of
Ethiopia, and it is estimated that 300 - 500 tons per yéar of the above production was
consumed within Eritrea and 300 - 1,000 (ons per year was consumed in Elhropra,
‘mainly ‘Addis-Ababa. In statistical terms; it can’ be consrdered that, following the
independence of Fmrea, the producllon of frestiwater ﬁsh has mcreased lo supp!ement

4.
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“the lost marine fish, however, as general tasles towards marine fish have remained :

unchangecl a consumption level of at least 300 tons per year within Ethiopia can be
expected

One of the basic conditions of this 'Projec't is that the Project implementing agency of the

Eritrean government wil promolc and realize the development of markets of fish, This
Project is to provude landmg, collecting; ret‘ngcralxon facnlmes and equlpmem which are

'necessary for promotion of marketing the local fisheries. -
Support Measures for Flshmg

" One of the main obstaclés 10 liiéﬁéhériéé is uddeveloped consumer demand and tack of

facilities / measurcs for merketing the catches. Producers require gasy landing of the
catches, abilily to sell their catches at any time, arid, for distant areas, the ability 1o

~ transport (heir catches (o Assab. This aspect will be handled :ogelher with measures for
- merketing which was described ir the preceding section,

In addition to the above, the abilily [ 10'cally supply fuel, icc,'w:an;r, fishing gear, spafe

. parts and other materials is important if the fishermen are to operate locally on a

continuous basis.

T herefore, this Project will provide facilities necessary for landing, marketing the

catches and supplymg material for the fishing boats. - Currently, fishermen are
obtalngmg the supplies in Yemen in exchange for their catches. In order to cope with
this siteation, supporting measures from the government of Eritiea are necessary in
regard o the prov;dmg supphes in thlS Project. This is especially teue for fuel, so thatit
wﬂl have to be supphed ata specnai discount to the ﬁshenes industry.

With respect to ﬁshmg villages and areas of operation which are far from Assab,

facilities and equlpment to provide the above materials and allow shipment of catches
shall be established (local fisheries stations). This wiil allow support for fisheries

- Operattons in local areas, and shlpment of catches to Assab.

-Concerning anuquated ﬁshmg boats. engmes ﬁshmg gear and the like, and the lack of

same, stich equipment shall be supplled

In regard to shipment of catches from focal fishing villages and landing sites, the initial

~ request called for the collection and transportation of the catches by ship, This plan was

made because of the lack of roads at the time. Currently, the main fishing villages in the

Projec( area ar¢ connecled by roads,'so (hat overtand trasport is possible. ‘Therefore,

' ”_‘we have detemnned lhal oveﬂand transpcxrt wilh refngerated !rucks is besl because:



i) Operation expenses for Shi;is is higher than that for land vehicles, and i) it would fake
them eight hours for & oné way trip bcw.cen Assab and Barasole. '

Based on the consnderatmns above, this PrOjeCl sha!l establish Assab as the center of
landing, shipnient and distribution, and Barasole and Ras Terma as fisheries mdusiry
support and collectiig sites for shipment of fish to Assab and for support of fisheries
activities.  Therefore, a fisheries complex will be construcied at Assab, and it will
include: catch landing, distribution, frozen storagé, ice making, fishing boat supply,
" catch collecting and distribution, and other functions. Local fisheries stations will be
constructed at Barasole and Ras Terma for the collection of caiches and supplying of -
fishing boats, The transportation and distribution équipment and fisheries production
equipment necessary for these activities will also be installed and constructed.

2:2-2 Séuing the P’ro'jecl Scale

This Project will ba centered on Assab, and will include the area with'Barasolc in the north

and Rahyla iin the south. The fishermen who live in this arca will be targeted by this Project. -
* The number of fisheamen and ﬁshmg boats in the target iject area, based on {he fishermen

and fishing boat registration matenal for March to August, 1995 complled by |he Ministry of
' Marine Resources (MMR), are as follows.

Number Fishing Boats and Fishermen in the I‘argel Project Area

Flshmg : Fishm Boats Fishermen -
1 - villages : Houri Sambuk
Barasole © | 15 2 [ i3
Beylul 3 o0 | 23
Assab 25 | 7 | 283
Kiloma 2 0 ‘1t
Gahro T 0 9
Rahaita 9 2 73
Total _ 55 -1 - 472

(MMR material; licenses isstied between March lhrb'il'gﬁ August; 1995)

() " Providing of Fishing Boats and the Number of'Fishing Bo'als Targeted by lhe Proje’ict

- Fishermen who had ﬂed to avoid. the civil war are seturning, so that the number of
:ﬁshermen is increasing: rapidly, however, only a small percentage of thcse ﬁshermen
have fishing boats, 5o that a growing number of fishermen are going unemployed

.'6’-'_.



In Hmm two to four F shermen board one boat, and m Sambuk about ﬁve to seven board
one boat. Because of the aging ﬂshmg boats and engines, and the increase in fi shermen,
however, ihiere is a lack of fishing boats. This means that many fishermen cannot find
boats to board.

ln the current fisheries project being lmplemented with the cooperation of the UNDP,
UNCD and FAOQ, FAO specialists are giving technical instruction in the construction of
fishing boats (Sambuk type) and the first boat is being made. The plan calls for a
capacnty to biitd ¢ight boats a year in the future. Because if takes a considerablé amount
of time for workers to become skilled and because of the difficulty in procunng lumber,
- however, the actual construchon capacity will be about two boals a year for the time
being. By the time that this project is completed in 1998, it is projecied that about seven
boats will be completed. In order to support the construction of these boats, the Project
will supply engines. '

_ Because the existing fishing boats and engines are aging and because it is believed that

fishermen shall continue to retum for some time, the construction of the boats above

~alone cannot make up for the fack, so that it will be necessary to include ﬁshmg boats in
the produiction equ1pmenl to be provided. In order 1o cope with this situation, a nimber

of fishing boats that are about the same as the HOUI‘_I type will be provided, so that local

" fishermen will have a chance to work and the fisheries production capacity will be
© increased.

. .| Boatsbeing . o
Number of existing | constructed Number of Number of :

Fishiqg Numbe- of fishing boats by_ the FAQ | fishetmen who ﬁshermen who
vtige | fsbeonen || samwok || SRS | SRR | hing bt
Barasole | 103 15 2 — 57 46
Beylul 2B | 3 0 — 9 14
Assad 2353 . 25 7 ? 159 - 94
Ktoma 1 2 0 — 6
Gahro 9 1 0 - 3 6
Rahaita 73 9 2 | 39 %
Total l472 poople | SSboats | 1lboats | 7Tboas | = 273people 199 people -

- This Project plans to supply orie ﬁshmg boat for threé fishermen. This will be enough 10 cope
with about half of the fishermen who cannot board ﬁshing boats. Togcther with the ﬁshmg
: boats being constructed under tho UNDP UNCD and FAO fi sheries pro;ect ‘the number of
i shmg boats in the Projecl *uca wnll be as shown below Thls number wnll be conSndered the

: largeted number of ﬁshmg bohts in the Pro;ect

.‘7‘-



RS 'Biiéfiﬁgﬁumbétof'ﬁshinii ' Boaisbemg B _ﬁshihg'boéls:iabe' 1
Fishing boats - | constructedbythe | supplied by this . | pora
vitlage | o S PAO project Project . '

" MHouri | Sambuk (Sambuk) (Houri)

Barasole 15 2 —

Beylul 3 0 —

Asssb | 25 1 1 . : _
| Kifoma’ 2 o 0 e 1 30 boats ' 103 boats
[ Gahio 1 0 — 1 | |

Rahaita 9 2 —
o | 55boais | 11 boats 7 boats 7 L

(2). Landing of Catches

Because it is cuifrently iihpossii)l_é: to procure ice, store landed fish, and because of lack

of inarkeling measures, the guantity of the fanded catch in the Assabarea is much lower

" than that in the Massawa aiea.. By eliminating these limiting factors, it will be possible
to promote fishing arid increase the landing of catch in the Assab asea.

This Project is 1o eliminate these limiting factors by providing facitities and equipment,
s that ﬁshing activities in the Pkoject area are suppor(cd and the catch is increased. It is

one of the objectives of this Project to increase the landed cateh to the samie level as that
in the Massawa area in about three years after the implenientalion of this Projecl.

The annual landed catch by thc fishing boats i 1n 1he Massawa area is between 360 0 370
tons,

Landed Catch (Unit: tons. According to MMR statistics.)

Year Assab area _ o Massawa area
1992 " 34 (Aug. to Dec.) 364
1993 50 '- 367
1994 -

+%¢ The figures abéve are éccofding‘ lo an MMR survey on landed catchés.
These figures do not indicate the total catch by local ﬁshmg boats because
some of the catches are landed at other areas,

The fishing methods used in both areas are thc same and thelr CPU (catch per umt efforl
of ﬁshmg) are also about the | same, 'i'here are 117 ﬁshsng boals operaling in the
" Massawa area, of whlch o8 are l{oun (84 perccm) and 19 arca Sambuk (i6 percent) In

companson, t03 fishing boats are largeted by 1h|s PrOjE:Ci “of whlch 85 are Houn ®3

8-



percem) and 18 are Sambuk (17 pcrcenl) This means that the compositions of ﬁslnng
boats i i both arcas are aboui the same.” Therefore; it is possible to estimate the fanded

_catch in propostion to the number of fishing boats. By providing facilities for supply of

ice, fuel, elc., and market of fish to promote local landmg of the catch the target
quantity of landed catch in this P_l'OjCCl _wnll be set as shown below (in a condition fhat

. they land their catchés as sarhe level as in the Massawa arca).

3)

Targcled quanlny in this Pro;cct - :
= Planned number of the fishing boats in the pro_;ecl area/ Number of ﬂshmg boats
at Massawa X Landed ‘cdteh in the Massawa area 360 tons

= 316 lons!y‘ear
= 310 tons/year

Nuinber of !'énding‘ catches at the Project Facilities to Achieve the Target Landed Catch -

" As was mentioned above, the Projéct ainis to raise the quantity of landed fish at the

Project facilities to 310 tons per year by the third year following completion of the

 facitities cohs!fuéiion and the equipment provision. The required number of landings by

ﬁshmg vessels at the PrOJect facilities in order to achleve this fish landing target are
eshmated in the manner shown below,

The average fishing trip duration and landed quantity per trip by fishing vessel type are
set as shown below.,

‘ _ Houri . Sambuk New ‘Fishing_\’cssel
Daysper Trip : 1 2 dayspip 4 days/irip 2 dayshrip
Landed Quantity per Vessel pértrip (*1) | 80kg/ip 200 kg/rip " 80 kg/rip

(*/1):  Fhelanded quammes per trip are based on MMR data {catch CPUE in Assab area)

The average numbcr of ﬁshmg trips per year shall be 80 for the houri (160 days at sea
per year) and 40 for the sambuk (160 days at sca per year). As for the new fishing
vessels, becausc their seaworthiness is better and gomg out to fish is easier than in the

© case of houn a ﬂshmg trip frcqucncy 10% in excess of the houn is assumed

The number of landings’ reqmred to land 310 tons per year al the Pro_;ect facnlmes, based
in accordance with the aforementioned operating patterns, are obtained as follows,



Howvri Sambuk : 75 Néw'ﬁshing boats | = Total

Number of fishing b(ms . 55 boats 18 boats wz')‘ 30 boats (+/3) 1103 boats
targeted in this Project : '

Caich landed per boal per wip| 80 _kglduﬁrig' 200 kglouting |~ 80 kg/outing

Average number of landings 35 o isisis 40
'pe: boat per year ‘ timeifboatfyear | timesfboatfyear umes/boat.!year

o Quanmylandedal thepmjec-: - 153 tons 64!0nis" . 94 tons ' 310 tons
facilities ° : ; ' - _

(*12)  Including the seven fishing boats 1o be constnicted by the UNDP, UNCD, and FAO
fisheries project.

(*/3)  Nesw fishing boats (o be piovided by this Project.

~(4)  Number of Fishing Boats to be Operated, Based 'oh Bach Project Si[é _

The number of fishing boats to be Operated. baséd on each Project site are set as follows.

“The fishing boats for the Barasole station are those registeréd at Barasole. The fishing
 boats for the Assab fisheries complex are those reg:stered at Assab and those fishing
“boats reglslered south of Assab (Kiloma, Gahro, Rahita). The ﬁshmg boats for the Ras
“Terina station are those registered at Baylule and those boats that move o Ras Terma
during the fishing season.

The 30 new fishing boals of the Project shall be based in Assab and Barasole, where
landing facilities are to be prepared undef the Project In accordance with the ratio of
fishermen (in Assab there are: 369 fishermen south of Beylu!e, and 103 fisheimen m
Barasole}, 23 of the ﬁshmg boats shall b¢ stationed in Assab ancl the. remammg seven
boats shall is be stationed in Barasole.

Consequently, the number of ﬁshmg vessels whzch will use each of the Project facilities
‘will be as follows.

: _ "Houri | Sambuk | New fishingboats| - Total
Assab fisheries complex 3 6 23 CT6
Bardsolel_ocal station 15 = ;2‘ 7 _ 24
Ras Temha local siation 3 o | o | 3

During the Ras Terma fishing season (October o May), some of lhe;ﬁshing boats wilt
go to Ras Terma, and use Ras Terma as a base for their ﬁshlng operauon During that
period the number of fishing boats at each Project site will be as follows.
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| o Hoiri Sambuk | New fishingboats|  Total
Assab fisheries complex 29 11 16 56
Barasole local station 15 2 7 24
| Ras Terina local station” i1 5 7 23
(¥/5) 8) {5) (7) {20)

o)

Dunng the Ras Tefina fi shmg season, fishing boats tegislered at Beylute and Assab
will opera!e, based of Ras Terma, About’ onc -third of the fi shing boals registered at

Assab will opcrate, based on Ras Terma dunng thi§ period, so that the oitmber of
fishitlg boats which use Ras Terma local station is ‘¢alculated by adding the Beylule
' registry boats to one-third of the Assab rég%siry boats, The figures in the parentheses
indicate the riimber of Assab regisiry boats.

(5) Number of Fishing Boats Landing Their Catches at each Project Site and Landed Catch

Forecasts

- The nimber of catch landmgs and the 1anded catch quantity aze set for cach Project site

as follows

1) Assab fisheries complex

New fishing
Houri Sambak boats
Number of fishing boats using Assab 37boats ~ 16 boats 23 boats
Average number of Tandmgs per boat 35 18 40
per year limesfyear times/year times/yéar
Tola] number of landings per year 1,295 288 920
times/year timesfyear | timesfyear
Average number of landmg catches 6 boats 2 boats 4 boats Total
" | per day (assuming that there is 240 f ' 12 boats/day
| days a year, possible for fishing.) . | : 7
Arnual landed catch total (*/6) 103.6 tons 57.610ns . 73.6tons ~ Total
: 234 48tons

Average landed catch pes day (+/6)

234.8 tons/year / 240 days = 978 kefday

= approx. 1.0 ton/day

(*/6)

<11-
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2) Barasole local station

New fishing

o Houri ~ Sambuk boals
Numb& of fishing boats using Assab 15 boats o 2"b(>a;s _ 7 boats
Average number of landingsperboat | 35 |18 landingsfyear| 40
peryear . landings/year | tandingsfyear
Total nimber of tandings per year 5250 |36 lndingsfyear | 280
: S landings/year . | landingsfyoar
Average numbet of boats landing 3boats | . 1boal 1boat Total
| catches per day (assuming that there : ' 5 boats/day
| 15 240 days a year, possivle for
fishing.} _
‘| Annual landed catch otal 420tns  |7210ns 2241005 | Total 7.6
: : ﬁ : n (ons
_ 71.6 tonsfyear / 240 days = 298 kg/day
Average landed ¢atch per day : : :
_ o o = approx. (3 ton/day
3) Ras Terma local station
Landed catch by Beylule registry boats.
, '_ New fishing
_ ‘Houri Sambuk boats
Nurnber of fishing boats using Assab | = 3 boats — —
Average number of landings per boat -3 — —
per year : - | landingsfyear
Total number of }andings pet year S 105 — -
I o landingsfycar _
Average nomber of boats landing  Eboat — —_ . Total -
calches per day (assuming that the ‘ 1 boat/day
nomber of possible fishing days is ' :
(240 days % 8/12) ina s2as0n.)
Annual landed catch total 8.4 — — | Totats4ons

" | Average tanded catch per day

8.4 tonsfyear / 240 days = 35 kg/day .
= approx, 0.03 tonfday '
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Landed catch by Assab fishing boats from Oclober to May.

New fishing
_ _ Houri Sambuk boats
Number of fishing boats using Assab | 8 boats *5 boats 7 boats
Average nusitber of landings per boat | 35 landings x | * 18 Jandings x 40_If{ndings
| per year . .11V - 812 x 812 .
Total numbct of landings pe'r year . 187 60 !aﬂdingsfyear' . 187
. ' landingsfyear o landingsfyear
Average fumber of boats landing - 1boat 1 boat f boat Total 3
catches per day (assuming that the boats{day
number of possible fishing days is
[ (240 days X 8/12} in a season) -
Annial landed catch total 4S0tons' | 120tons | 149tons | Towl419
tons

Avérage landed catch per day

419 tonsfyear / 240 days = 262 ke/day

= approx. 0.3 toryday

The landed catch (average) at each Project site is shown as a graph below.

Ras Terma 0.03 ton/day

/

. Barasoie 0.3 tondday /
40 Rasterma | | “Ras Terma |
§ (0.3 +0.03) ton/day | (0 3+ 0.03) 1oniday
= .
5 o a
o - o . . N
R - v Assab
Assab 0.8 lon/day E Assab 1.0 ton/day ' 0.8 ton/day
] ;
1 [}
1 1
3 o
Vv e 1T 1T 1
Trogy Flmay Manch  Aprl - May  June July Ay Septerder Oubet Noveridyr Deceibes

2.2-3 Consideration of the Contents and Scale ‘of the Main Facilities and Equipment

(1) Assab Fisheries Complex

* As the ‘tenttal site of this Project, facilities and equipment for landing catches, collecting
catches, dlsmbuuon. resupply, repair and other fisheries activities support functions will

ke constmc!cd and supplied.”
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Fish landing jetty:

Fish market shed:

Refrigeration complex:

' Admi’niélrasioﬁ office:

Workshcp:

A pier which will attow fishirig boats to dock alongside. It

* will allow landing of catches, and loading of fui_‘:l. ice, water,

etc., 50 that preparations are simplified.

An area for delivering landed fish, separating and weighing
them, selling the fish to buyers and other related work, This
area will be connected to the cefrigeration comiplex betow.

This facility will be ised for freezing and refrigeration of fish
 for'export to neighboring countries. It will include work space

for cittirig and other pre-freézing work, a freezer and chifled’

storage. It will also have a ice plam to make ice for ﬁshmg

boats’ and transporling fish,

" This office will be used to mandge and operate the complex

facﬂmes, conduct collechng and sates, etc.

A facility for repairing fishing boat engines, such as outboard
inotors. |

The content and scale of the main facilities are as described below.

1) Fish landing jetty

The current fishermen's beach has a frontage of between 70 to 100 melers. Because
it is a shallow reef with a depth of only 0.5 to'1 meter, entrance by boals is limited,
and large fishing boats must moor outside the reef. There are no piers, so that
landing fish, loading supplies and other work is very labor intensive and time
consuming.' In order to reduce both labor and time in order lo promote Assab as a
Janding site, it is necessary to simplify the work of landing catches, and supplying
fuel, ice, fishing gear and other necessary supplies.

In the future, harbor facilities which will provide a mooring area for fishing boats
will be necessary. - For the lime being, however, we _havé focused on reducing the
work of the fishermen and promoting the landing of catches. Therefore, a pier which
will allow fishing boats to moor a!ongside to land lhell‘ catches and load supphes will
be constructed.

The leagth of the pier is set as shown below based on 'thé average numb’er of ﬁ'shing
boats whlch will be !andmg their catches per day as descnbed in the precedmg

- secllon
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i) Number of fishing boats landing their catches per day

| .  Houri . | Sambuk | Neéw fishing boats Total
Aveiage number of boats 6 2 4 52

it) Landing time

In order to use one pier effectwely for boih landing and preparing for ontings,
and to reduce confusion, it will be necessary to set up a time schedule. The
fishing boats from Assab usually go out in the aflernoon, ‘operale durmg the
‘evening, night and earty morning, then land their catches-in the morning.
Thetefore, in prin¢iplé; ships “will be allowed to land thelr catches during the
mormng, and then ShlpS will be allowed to refuel, load ice and make other

pre parauons

Such a system is also necessary (o facxlitate sales to distributors and retailers, and

to make processing of fish at the complex efficient. In order to ship landed fish

. as soon as possible, and conduct processing and freezing in the fisheries complex

with as little loss as possible; tanding will be from 7:00 to 10:00 a.m, in principle,

~‘and each fishing boats will be allotted 40 minutes for mooring and landing
catches,

iii) Fishing Boat Dimensions for Jetty Specifications

The dimensions of the Project ﬁshing boats were set based on the measurement
of boats existing in Assab and data from fishing boat regaslncs in the Massawa
& reglon Fishing boats in Eritoria arc of two major types, the Sambak, and the
- Houri. Their sizes vary and the Sambak is not always larger than the Houri. L
_ When scale of boats differs widely, diffezent jetties are 1o be prepared depending
on the length and draft the boats, however, the dimensions of the fishing boats in
the Project area are close enough to consider them as one group.

~Therefore the boat length, width and draft for Jjetty specifications are set taking '
the average size of the largest 1/3 of the boats registered in the Massawa district.

_ _ --B'oa_t dlmensmns _
Typeofboat |~ Lengih | Width | Draft
Samabak | -
| Hotri | 140m 30m | 10
New boat | ' R




2

‘iv) Required number of berths

12 boats % 1 / (3 howrs 740 min_u'lesf'bt‘)ai) = 3 berths

v} Required length of the jetty

{Average fish boai length Loa = ]3 4 m) X 1.2 X 3 berths =482 m
' —-50 in :

Fish market shed -

. The fish miarkei shed will be an area for delivering landed fish, sep‘arhling and -

3)

weighing them, selling the fish to buyers and other related work. It will be connected
to an area pear the landing pier. In addition to providing a base for fishermen to
delivery the fish which they have landed, and for holding transactions with fish
retailers and buyers, the plannéd facilitics managément i}rganiza(io_la'Will_ also buy
fish and accept fish delivered froin other regions. The quantity of fish to be handled
pef day will ‘be about 1.3 tons, -including' fish detivered from other regions.
Therefore, we are planning on an area of about 6 meters by 12 meters to conduct the
work described above. In order to facilitate 'delive'ry'of fish by fishermen, the shed
will be located near the landing piér, and it will be connected to the refrigeration
complex. The layout will also be such to facilitate delivery by vehlcle and to allow
easy access by retailers and other buyers

Refrigeration complex

“The Project site does not have any storage or distribution facilities for fish.: This is

one of the main factors which'is limiting the 'o:pera'tion'_ of locat fishermen, and -
tanding and distribution of catches. In order to cope with this situation, facitities
shall be constructed to altow supplying fishing boats with ice, allowmg chilled
shipment of landed fish, and sales and distribution.

The size must be such that the facnhty can cope with fluctuations in the actual catch,

' 5o that the ﬂucluauons in thé catch must be’ conszdered

The monthly 'catches at Assab and Massawa in recent yéars are shown velow. The
average catch for each month varies from 0.2 to 1.8 times the monthly average. The
standard deviation for this fluctuation in the catch is 0.377, so we have set a size of

- 1.377 times lhe average monthly catch as a size which wnll cover about 85 percent of

ﬂucluallons
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Catch at Assab Catchat M assav#a

1994 T 1993 RS T
_ Tons -(a}. Tons _ _(a) . Tons (a)

January 807 18 52.12 1.7 4820 16
February 368 08 19,32 06 33.49 1.1
March 2388 07 3339 11 1748 0.6
Apil 2471 06 %44 09 3396 i1
May 0%, 02 %27 L1 2604 08
Jure e 04 114 04 29.96 1.0
my - s10 0 12 2281 0.8 2574 08

CAvgust 594 14 18.27 0.6 42.89 1.4
September i 08 373 I 29,38 1.0
~ October 526 12 3195 R 27191 09
November 598 1.4 - 3682 12 25.86 09
December 694 16 4696 1.5 2084 08
Average 4.39 - 3055 30.90

monthly catch

(a) = Ratio of caich in each month against the average monthly catch.
a) Icc plant
(A) Ice for ﬁshmg boats

Quantity of ice required for fishing boats is estimated with a ratio of ice 1 for
catch i,

i} Assaband Ras Terma:

Houri Sambuk New fishing

_ boats
Number of boats going out per day | - 6boats | 2 boats 4 boats
(average) Assab (¥/6) '
Beylule registry boats 1boat _ S e
Ice reqmred per boat (per each 80kg 200 kg BOkg
ouu ng) . N - o ' _ ‘
Daily require.m'e nts S 560 kg 400 kg _ 320kg " Total

: _ 1.3 tons/day

{+/6) lncludes those boats that ope;ate in Ras Tenna duting its ﬁshmg season and land their
catches at Ras Terma station. :
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it) Barasole

Houri Sambuk. | New fishing
_ _ s : ‘boats -
| Number of boats going out per day | 3 boats 1 boat 1 boats
| (average) L -
Tee required per boat (per each 80kp 200kg 8Gkg
outing) _ , .
- | Daity requirements 20kg | 200ke - 80kg " Total
: : : : ' 0.5 ton/day
Demand for ice for fishing boats per day |
(&) + (>ii) = 1.8 tons/day
(B) Ice for storing and transporiing fish
i) ~Barasole local station
© Average daily catch: 298 kg
* For storage: (1 to 0.5)
For transport: (10 0.5
Required ice: 298 kg % (0.5 + 0.5) = 298 kg/day = 300 kg/day

ii) Ras Terma local station -

Average daily catch; 297 kg

(= Beylule registry fishing boats 62 kg + Fishing boals 'fromfA'ssab 235'kg)

For storage: C {1t00.5)
For transport: (1t00.5)
Required ice: 207 kg X (0.5 + 0.5) = 297/day = 300 kg/day

Therefore, the demand for ice for storing and transponiﬁg fish is,

(i) + (ii) -—- 0.6 lon!day -

(C) Ice for use in the Assab fisheries complex

The average daily catch deliveréd, including that from local stations, is as

follows,
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1.29 :ons/'day (= 310 tons/year ;240 day's)'

The quamuy of ice requlred for processmg and storage is0.2 parl ice to I part
fish, so that '

1.29 tons % 0.2 = 0.26 ton/day
®) l_ce' for.dbmest_ic fresh fish sates

fce _uséd for sales of fish (one part fish to 0.5 part'icé) is,.

"03tn%0.5= OISton!day _
Therefore, the total average daily quantity of ice required is as follows.

~ Total required ice = (A) + (B) + (C) + (D) = 2.8 tonsfday

i order to cope with the fluctuation of 1.377 times in the average catch, which
discussed in the preceding section, a ice making capacity of about 4 tons/day (=
2.8 tons X 1.377) is réquired.

In the MMR, UNDP, UNCD and FAO project which is currently being
implemented, construction of a block ice making facility is included in the
freezing facility addition to the existing refrigerated warehouse. During this
survey, a brine tank was being added to the existing building which houses the
'refrigerafed warehouse. When construction is completed and the equipment
becomes functional, it is estimated that it will have an ice making capacity of -
about one ton per day. (The capacity of the brine tank is 102 x 25 kg ice making
cans, and about 2.5 tons of water is being preparéd for ice'niaking. According to |
~ the constiuction plans, two 7.5 kW compressors will be used for this facility.

.The compressor cabacily is sufficient for production of two tons of ice per day,
but because the brine tank insulation construction and coolant piping construction
are of low precision, we believe the actuat capacity will be closer to one ton per
' day.)

Thercfore. of the four tons of i ice requnrcd per day, one ton can be prov:ded from
a thts ice makmg eqmpment so that this Pro;ecl will consiruct a ice making plant
o produce three tons per day. o

Ice Storage Refnge‘ra!or
- In readiness for cases-where thé design ice consumption leve! of four tons per

- day i$ excéeded, and also to act as a stock during times of surplus, an ice storage
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capacity of approximately 14 tons shall be’éoxlsidered (The number of days
where the landed load is +0.377 times thc averagc landed load is estimated to be
770% or 14 days of the 20 landmg days per month, and in this périod, the demand
for ice will vary between two and four tons. Assummg a daily ice consumphon of
three tons, a surplus of one ton per day shall be set),

When the planned refrigerators start functioning, it is considered that they witl be
able to store approximately 10 tons of ice. This leaves an additional four tons of
ice in need of storage, however, the process from ice making to ice storage is

integrated and, when one considers the normal ice making work, the ice slorage - -

- refrigerator should be instatled next 1o the i ice-making machine as part of the ice-
making facility. \/loreover at least a two- day stock ‘of ice needs to be kept in
order to make the ice hauhng out work smoother. For these reasons, an ice

- storage refrigerator wnlh a capacily of roughly six tons shall be installed next to
the ice-making brine tank in order to make the ice makmg and hauling out work
proceed sinooihly

b) Freezer and refrigerated warehouse
(A_} Fish sales plans
i) Catch per day (collectédditanlily)
1.29 tons/day (= 310 toh'éf)'car'[ 240 days)
i Sales plans
(a) Fresh fish sales in Assab

In Massawa, of the 360 to 370 tons caught every year, about 50 to 80 tons is
consumed in Massawa. This comes to consumption of about two kilograms
- per person. ' In Assab, about 45 to 50 tons of the catch is consumed annually.
This comes to about one kilogram per person, but the patential demand is
greater than the supply With improved retail sales in Aséab and promohon
ofa penod:c supply of fish under the msimcuon of the implementing MMR,
demand is to be devclopcd and consumpuon increased. In regard {0 the
supply of fresh fish for local cousumpllon this Projecl shall provide enough
fresh fish 10 meet the target of about 1.5 kilograms of fresh fish consumplton'

_per person,

Assab ‘population 45 000 x Average consumpuon i S kg(year 68 tons!year

-~ Daily salesquamny 68 (ons/year ,240 days e
-20-



- =280 kg/day

(b) Sales to other markets

By lowering (he current saliwater fish sales price and providing a stable
supply, there is a potential demand of 250 tons a year in Addis Ababa. The
Addis ‘Ababa Fisheries Public Corporation which has about an 80 percent
share of _ldcal fish distribution is a prospective client.” T his cmn_pany is

_inVi)lved in collecting, processing and refrigérated storing of fish. Therefore,

it has 4 total of 130 tons refrigeration capacity for ice making, refrigerated

fish storage, freczmg_ and the like. In ofdér to increase its purchasing
capacity and securé and increase d slable supply for its consumer market, it is
also constructing a new refrigerated warehouse within the same plant. Itis

* possible to make a tie-up with this company (o use its refrigerated warchouse
~ for shapment and sales. Itis eshmatcd thata refngerated warehouse space of
* about eight tons will be available. We have planned for orig slnpmenl

totaling eight tons, with 30 shipments a year for a 10tal 'of about 240 tons
shipped and sold per year.

(B) Freezer and refrigerated warchouse capacity

"

Freezer

Although the average daily quantity to be frozen is 1,000 kilograms (240 tons
/ 240 days) as we saw in the precedmg section, the actual catch fluctuates
from day to day and from season to season. In order to cope with this

' ﬂuctuanon and have me capacity 10 handle good catches, a capacily which is

1.377 times the average or about 1,400 kg/day is required.

The existing refrigerated watchouse which is under construction does not

have fresh fish freezing equipment, so that this Project shali construct a

| .fréezef of the above capacity. The freezer will be divided into two
- compariments, so that adjustments can be made for sinall catches.

Frée‘zing'capa@cily's 1,400 kg/day

- =700 kgfday X2 c':omparlmems;

|

Refrigeeated warehouse

' This facilily wnll b used to store frozen fish destined for Addns Ababa and -
other forelgn markets unul !hey are shipped. -
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The plans call for shipments of eight tons (o be made 30 times a year, so that
2.5 shipments will be made a month. In the case of an average catch, the
average monthly production of 20 tons will be shipped 2.5 times a month, so
that cvery time there is a shipment the warchouse stock will be nil,
‘Therefore, the required refrigerated warehouse capacity in this case is cight
“tons. '

‘Tn the case of a month in which production is 1,377 times the average, ie.,
. 26.7 tons, lhe'en_d of month stock after two shipmenls‘ are made’_ivi!l be 10.7
tons. If average production is achieved:up {o the next shipment, then four
tons will be produced, so that the stock in the refrigerated warchouse willbe
11.7 tons. In order to cope with this a refrigerated warehouse with a capacity
‘of at least 11.7 tons is necessary.

When the MMR/FAQ projcet's;refrigeraled ‘warchouse consiruction is
-completed and if the freezing function ,works'(_althoﬁgh the degree of
insulation, especially the insulation under the concrete floor, which was
installed during construction of the building is not known, if insulation is
sufficient), the compressor capacity (7 kW) indicates that one of the two
compariments should be usable as a short term warchouse for frozen fish,
(The other compartment will be kept at between G to -5 degrees centigrade,
so that it witl probably be used to store fresh fish and ice. Because frésh fish
cannot be stacked, they must be placed in baskets or the like to allow cold air
to circulate around them. Therefore the capacrty of this compartment is
esumated to be about ﬁve tons. In the case of i ice storage, the maximam
height at whzch ice can be stored by hand is l 2 melers so that the capacity
~ for ice is estimated to be about 10 tons. )

 Because most frozen fish have an IQF with a round shape, they must be
placed in baskets or the hke or partitions must be used to divide the various
types of ﬁsh if stacking, inventory control and shlppmg stock to meet
demand is to be conducted efﬁclenlly Therefore, when stacking and
shipment work space are considered, the eapacrly of this refrigerated -
warehouse is estimated to be about 8,9 tons (= S.8 mx 4.3 mx 1, 8 mx 0 2),

but MMR has stated lhat lhe capacrty is fivc tons.

Therel‘ere of the 11.7 tons whrch is requrred five tons can be covered by the
above réfrigerated warehouse, and this Projéct w_rll consiruct a refrigerated
- warchouse with a capacily of seven tons to cover the deficient capacity.
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Refrigerated warchouse capacily = Required refrigerated warehouse capacity
11,7 tons - Capacity of the refrigerated warchouse under construction 5 tons

= 6.7_tons | '_
=7 tons

‘Admiinistration office

An office and meeting room shall bé provided for the operating body of the

Project facilities. The number of office users and the room areas are planned as

follows:

Office:  Approx. 72 m? :
(6 m2x 9 people + manager 12 m? + storage space 6 m?)

‘Me'e’ling_ robm:-}\pprox'. 72 m?

Workshop

'In addition to repamng the boats, there arc many cases in whtch boats cannot be

operaled because engines cannot be repaired, so that a supply of parts and repalr

-~ services are required. In order to cope with this need, fishing boat engine and

_ 6)_':

outboard motor repair facilities and equipment shall be constructed and supplied
as part of _lhe fisheries activitics support facilities. As part of the MMR/FAO
project, FAO specialists are giVing technical instruction on repairing engines, so

. that the lechmmans trained in this pro;ect shall mainly be responsible for repair

services and mslruclmg ﬁshermen on engme maintenance. We are planning ona

* work area of about 12 meters by 18 meters, including the parts storage area.

Ad_minisiraiion office and locker room: About 36 m2
(6 m?x 4 mechanics + Locker room 12 m?)

Tool and part.r,oom: .About 36 m?

Work area: About 140 'm?

We cons;dered comp!etmg the uncompleled slipway at the fishing boat shlpyard
in the MMR{FAO project in this Project. In order to launch a fishing boat under
consteuction in the shlpyard a depth of two meters in rcqunred when the shp is

N 'consldered Also, after the vessel is launched a certain amount of area is requm,d

o operale the vessel (Ata mmimum approximately 20 m in width, 30 miin width
on the sea side and 40 i in lenglh) -In order to construct such an area, the 0.3 to
0.7 mefer dcep reef in-front of the slipway would have to be deepened.

" 'Accordmg to a local bonng survey, the reef is made of volcanic rock (basalt) and
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has a depth of two meters of more. In the soil bearing capacity test, there is a
reaction and the N value is extremely high. This excavation woutd involve either
blasting or using a rock crusher, and this would involve a high works cost. In
contrast to this, the slipway would only be used a few times per'y'ear, and the
economic effect in terms of the works cost would not be $0 greal. Moreover, the
accumulation of sand within a short period in'the excavatéd section can be
_considered, and this would sew the seeds for maintenance problems following the

| compleuon of the slipway. In cornsideration of these pomts, it was decided fo give
up on the idea'of sllpway construction within the Project.

(2) Local Fisheries’ Stations

Local fishing villages are located at some distanice from Assab and they have no means
of refr_ig_eraling their catches, nor do they have ways 1o ship them. In addition, it is
ditficult for them 1o procure fuel and fishing gear. Because of these conditions, little of
the local catch is landed locally, arid the fishermen have to depend on Yemen for their
fisheries activities, including the sales of their catches. In ordér to promote local
fisheries, local fishermen must be provided with the opportunily. to ship fresh fish
tocally, and it must be possible for them to procufe the items they require for fishmg and

-~ their daily lives. In order to cope with this situation, the facnhues and cquipment
desc_nb_ed_ below will be constructed at Barasole and Ras Terma to support fisheries

" activities and as collection points for the local fishermen's caiches. In addition to
supporting the operation of fishing boats by supplying fuel, ice, water and other supplies,
these stattons will provide témpbrary refrigerated storage of catches and shipment to the
Assab fisheries complex. We are p!anmng for the facilities and equipment required to
provide these funictions. '

1) Barasole

This is the most likely local fishing vitlage in the Project area. The construction of
facilities for landing and marketing catches, supplying and other functions will be
effective in revitalizing the fisheries activities of residents. The ﬁshmg village is on
a beach which is surtounded by small islands and a cape, s0 thal the waters are quiet,

The following faCllllleS and equlpmcnt w:ll be conslructed on lhiS beach:

' a) Snnp!e jetty for ﬁshmg boats A SImp!e pxer whlch wﬂl allow fishing boats to
moor 1o fand their catches, and get supply of fnel lcc water and others '

“The jetty will be of a size to allow one fishing boat to stioor on cilh'er side.

b) “Supply and caltection facility: This facility will be connécted to the pler, and
insulated boxes for stowing ice and fish a management booth, and a gencrator for
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 lighting will be provided. Ice and fuel for supply to fishing boats wﬂl be stored,
and catches will be kept in msuiatcd fish box¢s wnh ice for marketing to Assab

2} Ras Terma

In an area which is surrounded by shallow geefs, Ras Terma has a sand beach which
fishing boats can approach and moor. This area has a rich fishing area and provides
qmel sea durmg the prevalent SE- SSE wmds season from October to May.
- Therefose, this is the main ‘season in which fishernien operate and Ras Terma
- pecomes a ﬁs'lenes cainp, 'If it becomes possible to land and send catches from Ras
Terma to° Assab as well as supply fuel, ice, water for the fishing boats, operations
- will become very vigorous. Therefore, a simple supply and coltection station with
~ the foltowing equipmem should be established at Ras Terma.

a) Supply and collecuon facnhty
Insulated boxes for stowing jce and fish, and a generator for lighting will be
: _prowded Ice and fiel for fishing boats witl be stored in the station and prowded
to the fishing boats, Storage chilled with ice will be provided for catches, and the
catches will be s!iipped.

(3) Main Equipment
1) ' Equipment for the Assab Fisheries Complex

It is plarined to infroduce the following equipment at the Assab fisheries complex for
handling, processing and shipment of catches, collection of catches from local
stauons (Barasole and Ras Tenna) and for lransporlmg supptlies for the fishing boais

a) Rcfngeratcd truck: - One refngerated truck (Approx 8- ton)
A truck for shipments of frozen fish to Addis Ababa market.
- b) Insulated triick: _ k One inSt’:lated truck (A'pprox. 2.5-1011)

Thls truck will be used to transport fresh fish and ice bclween the Assab fisheries
complex and the 1ocal stations a1 Ras Terma and Barasole.

c) Bquipmem for handling fish:  fish boxes, hand caris, balances processing tables
~ and other cquipment (o be used in the Assab
fisheries complex for handiing fish.

“'Thé imain items are as follows.
 Fish boxes -
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Plasne fish boxes of 100 hters (20 kg) capacity: 200 pes in total |
(Breakdown)

Fish boxes for landing fish at piers: |
Average landing quantity 1 ton/day x 1,377 / 20 kg = 70 boxes

For col?ecuon from tocal stations:
Average landmg quarmty 0 6 tm]{day x 1.377 ! 20 kg 40 boxes

For use in markets and ﬁsh processing ceiiter:
' Average landmg quanuty 1.3 ton/day x 1.377 /20 kg 90 boxes

' Hand carts:
Two pcs. for tramporling landed fish, frozen ﬁsh and ice.

- Two-wheeled barrows: :
Ten pcs for transporlmg ﬁsh and ice to the landmg pxer:, and in thc work
s places

Processing tables:
. Bight pcs. for processing fish before freezing, such as gulting.

d) Truck for (ransporting material: One heavy-duty truck with a hydraulic crane.

 This truck will be used to support the local stations and local fishing villages. It
‘will be used to transport fuel, fishing gear, engines, and the like.

" In order for local fishermen to be able to work frém their hdin_e bases, they will
require methods for shipping and distributing their catches.  They will also
require periodic supplies of fuel, fishing supplies and the like. In order for
Barasole and Ras Terma to function as bases for local fisheries activitics that can
supply fuel and ﬁshing su'pplies, a method to ship such supplies to these local
stations from Assab is indispensable. In the Project area which does not have any
other methiods of transportation, a xehiéle to transpon supp'lies is ne'cessary We
are planning. the introduction of a lruck which is suitable for sh;ppmg supplies
and cqutpmem ' :

e) iWOrkshdp tools -

These are eqmpment and tools for the workshOp which is to be constructed in this
Project. These are necessary for repairing fi shmg boat engiiies, outboard motors
and the like.
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Oite set of repair 100ls for outboard motors, small diesel engines, etc.
) Project service vehicle

“This vehicle ‘will be used for giving iristruction to fishermen, promoting the
‘landing of fish at the Project facilitics, promoting collection and shipment work,
and (0 promote the other work in this Project. In the Project area which docs not

. have any other methods of transportation, this vehicle is indispensable.

Ornie double-’cab pickup truck
-g) ‘Radio equi'pme:nl'

This is a Wwireless telephone system which will be used for communication
between Assab, Ras Terma and Barasole. In the Projéct area which docs not

"~ have any means of coinmunication, this equ:pmem is indispensable for the
efficient use of coilecuon vehxcles, malenals handlmg vehicles, ete.

One set of SSB radio
2) Materials for supporting fisheries work
_2—1) Fisheries produclion materials

n ordcr to reinforcé the supply of fisheries niaterials, we are planning: the
mtroducnon of the followmg matenals ‘These matenals will be supplied to the
5 local fisherinen through lhe ﬁshemlen $ cooperative.

- ay F;shmg boats

' Because lhe,exis_!ing’ fishing boats and engines are growing old, and the number
of fisherinen is increasing, there, isa lack of ﬁshing boats, so that many fishermen
do not have a chance to board afi shmg boat and work. Although fishing boats
are bemg conslmcled by the MMR{FAO pro;ect it will take many years (o train

"craﬂsmcn who are skllled in makmg fishing boats, In addition, the number of
ﬁshmg boats whnch can be buill is also limited by the dlfl'iCulizes in procuring
wood to make the boats. As a result, the MMR]I‘AO project alone will not be

_ 'enough to make up for the lack of fi shing boats. It is believed that fishermen will '

“continue {0 refurn to this area, so that the Yack of fisheries productlon equipment,
including fishing boats, will be in even greater ‘démanid in the future. In addition,
because it is becommg more dif ficult to acqmre the wood nccessa.ry {o boild and
repair boats, an attempt is bemg made 10 mlroducc ﬁshing boats made from new
materials and inboard engmes which are ducable and have low fuel consumption,
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b)

¢y

In order to cope with this situation, Ihls PmJect will mlroducc new fishing boats
with inboard engines of about the same size as the local ﬁshmg boat, Hours, so
that it can contribute to creation of more jobs and improved producl;on The

reasoning for the nuinber of boats to be introduced was described in section

2-2-2, "Setting the Scale of the Project.” -

30 units of FRP boat with an inboard engmc and msulalcd ﬁsh hoIds
Approx 12.5 min length,
Engines (outboard motors, inboard diesel engines) and repair patts

In addition to the aging fishing boats, the wear of the existing engines (outboard
motors) is significant and many of them require replacement. “These engines are
another limiting factor in the operation of local fishing boats. In the future, these

' _engilies' simuid be procured locally, bui because procuring these engines is

impossible in the Project arca mider the i)resent conditions, it is necessary to

- supply engmes and thelr paris as part of the support by MMR for fishermen.

This P;o_;ect will cooperate with the MMR’s supporl for fishcrmen by suppiymg
the outboard motors and parts listed below as a foundation for future local
procurement. '

For the 55 existing fishing boats (Houri), this Project will supply 55 réplacement

~outboard motors as replacements to be used until the fish caich goals are met.
The fish catch goals are to be achieved in three years after implementation of the
Project. Because the operational life of outboard motors is three to four years,

most of these motors will have become worn out and will require replacement at
about the same time as (he goals are met. Even if facilities and equipment are
available, if the operating rate of fishing boats declines and the catch dectines as
a resuli, the desired results will not be achieved. Therefore, fisheries production

" will be reinforced by supplying engines. At the sanie time, the MMR will give

instruction on implementing a system for replacmg engines based on engine

-distribution funds ‘Three inboard diesel engmes will be supplied for the existing -

Sambuk type boats, and seven inboard diesel engines will be supplied for the
fi shmg boats being constructed by the MMF/FAO pmJect

Ou_zboard motors: 35 sets

| Inboz-i_rd'dics‘el é_:nginfcs': _IOséls .
“Repair parts for éach engine: ”‘l setehch |
l;iShiﬁ'g. gear - | |
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The lack ol‘ ﬁshing gear and the drfﬁcumes in procunng it are also a major
‘negative factor in fisheries activities, ‘It is neccssary to supply fishing gear to
make up for the lack. Together with the reitlewal of the fishing boat engines, this
will § improve the ability to catch fish. ' In addition to making it possible to procure
and repair engines and parts locally, the abitity to locally procure fishing gear
‘will support and promote fisheries activities.

This Pro;ecl is planning to supply gill neis and fishmg gear for tine fishing,
methods of fishing with whrch the local fishermen are skilled.

In orcler to allow the fishing boats to be introduced in this Pro;ect to be vsed as
‘soon as they are available, each boat will be supplred with ten sets of gill niets and
10 sets of fishing lines. All additional supphes necessary for these sets will also
be supplred In order to enhance the supplies which are available for the existing

~ fishing boats, the sain¢ number of sets will be provided for 30 boats or about half
of the existing boats, Preparanon of the fishing gear will be left to the local
fishermen, ' :

‘The main fishing gear to be provided are as follows.
Gill net material: Netting, buoys, sinkers, fope, etc.

(30 boats to be introduced + About one-half of the existing boats.(?)G))
% 10 sets/boat = 600 sets

Line fishing material: Pishing lines, hooks
_ : (30 boats to be in'lrod_uced + About one-hatf of lhe'exisliﬁg boats (30))
% 10 sets/boat = 600 sets
2-2) Barasole local station

As a local station, Barasole will be provided with the folloxving equipmem so that
it can supply ﬁshmg boats wuh fuel, fce and water, and so that it can store catches
unti lhey can be shrpped '

This ﬁshmg vlllage does not have a source of water in the village, and the residents

| _have o spend a great amounl ‘of labor and tite in geiting water from a well which
is located about four kslomerers away. Iti is also necessary 1o reduce this labor and
slabnhze the lwes of the reslden!s Therefore, ‘we are planning to improve the
waler supply for the tesidents as weM as that for ﬁshmg boats.
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‘The following equipment shalt be allocated to the Barasole local ‘station and be
‘managed and operated by the Barasole fishermen's cooperative under contro! of the
Project exccuting agency.

a) Water supply equipment
The wale‘f to be provided shatl be abou: 8 tons per day. |
 For fishing boats = (3 Houris arid 1 new boit X 3 personsfboat X 2
daysfouting + 1 Sambuk X 6 persons/boat X 4 daysfouting)
X 5 liters/pesson/day = 240 liters/day '
For residents = 400 persons x 20 liters/person/day = 8,000 liters/day

Water will be supplied with tanks loaded on trailers (the sanic inethod which is
curréntly used in Assab). The equipment which is required will be provided.

Two ton capacity watet fank with wheels: 4
Tractor for pulling the tank: |
Water supply pump: 1

b) lce storage

The quantity of ice per day is estimated at 450 kilograms, Basically, ice will be
supplied daily at the tinic when landed fish are collécted by the truck from the
Assab Fishery Complex, but depend_ing on the situation concerning the collection
truck, this may be every other day.

Also in order to éOpe with large catcheé, the ice to be supplied will be 900
kilograms for two days.

(300 kg/day for fishing boats + 150 kg/day for storing caught fish) x 2 days
*_**'According t0 section 2-2-3, (1) a) Iceim_ak’ing e}quipn{énf. |

Ice storage is not p'rovidei_i with refrigerating equipraent due to i) lack of electric
power in this area, ii) difficully of operation and mainlenance of refrigerating
equipment, and ii) the necessily to keep ice refated costs down,

Inisulated storage made of prefabricated insulation panels: - 1 'unit
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c) Insulated fish boxes

Basically, fish wilt be collected dally, but depending on the situation concemmg
the collection vehicles, this may be every other day. Also in order to cope with
large catéches, the capacity of the fish boxes will be {that necessary for two days
worth of average catchis of 300 kg/day. ‘

The boxes will be insulated plastic boxes suitable for holdmg ice. Fach box will
be 100 kllograms in capacuy '

" Capacity 300 liters: 6 boxes
d) Wireless telephone

In ordér to function as a local station, coﬁ'smuhic‘aﬁons with the Assab fisheries
complex are indispensable. Because 1hxs area does not have any existing means
of commumcahon a wireless telephone unit wnll be mslalled for communications
with Assao,

One set of SSB radio
e) Small gencrator

A small generator will be provnded as a power supply for lighting during work at
night and charging battery for the wireless le!ephone

Generator driven by a diesel engine (Approx. 3 kW): 1 set-
2- 3) Ras Tenm focal station

As a local station, Ras Terma will be provnded with the following equipment, so
that it can supply fishing boats with fuel, water, and supplies.

This station will be managed and bpgrated by ;the Assab ﬁs_hermen's cooperative.
) Insulated fish boxes

‘Basically, fish wnll be colleclcd daily. but dependmg on the situation conceming
the coltection VLh]CleS this may be every other day. Also in order to cope with
large catches, the capacny of the fish boxes will be that nccessary for two days

* worlhof average catches of 300 kgfday.

| ‘, - The boxes wnll be msulated plasllc boxes sunable l‘or hotdmg ice. "Each box will
be approx. 100 kulogrmns in capacity.
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b)

Capacily 300 liters: 6 boxes |
Ice storage
The quantity of ice per day is _eslilmated_a't 450 kilogranﬁs. “Basically, ice wilt be
supplied daily at the time when landed fish are collected by the truck from the

Assab Fishery Complex, but dcpendmg on the situation concerning the collecnon
truck; this may be every other day:

- Also in order to cope: wnth large catches, lhe ice to be supplied will be 900

c)

Ty

 kilograms for two days.

(300 kg/day for fishing boats + 150 kg/day for storing caught fish) x 2 days
wi Accdrding to séctioh 2—2-3, (1) a) Ice making equipment,

Ice storage is nol provided i‘vilh refrigerating equipment due to i) lack of electric
power in this area, ii) difficulty of operation and maintenance of refrigerating
equipment, and iii) the necessity to keep ice related costs down,

Insulated storage made of prefa.bricate'd insulation panels: 1 unit’
Watcr tank

About 420 hters of wate: w:l] be supplled per. day Water wnll be carried by the
materials transportation truck which will also carry fuel. Water will be supplied
about once a week from Assab,

For fishing boats =
(2 Houris and 2 new boats X 3 persons/boat x 2 days!ouung + 1 Sambuk
X 6 persons/boat X 4 days/outing) X 5 liters/person/day = 240 liters/day

For use by fishermen on land =
(2 Houris and 2 new boais X 3 personsfboat +1 Sambuk X 6 persons/boat)
x 10 liters/person/day = 180 liters/day

Plastic water tank 0.5 tons: 7 ﬁcs.
Witeless telephone

In order to function as a local station, communications with the Assab fisheries
complex are mdlspcnsab!e Because this area does not have any existing means
of commumcanon a w:re!ess lelephone unh will be inslalled for commumcauons
with Assab o
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One SSB fadio
¢} Small generator

A sinall. generator will be provided as a powér supp}y for lighting ducing work at
night and charging battery for the wircless telephone.

 Generator driven by a dicsel engirie (Approx. kW) 1

2.3 BasicDesign

2-3-1 Deéig’n Concept

* - In forming the basic design of the Project, in accordance with the thinking behind the basic
Project idea, a basic concept that matches with the existing fisheries conditions and takes the
natural and social conditions and construction and procuremest sitbation in the subject

(1)

'country into account ‘shall be complled In specific termis, the basic design shall be formed
“upon giving consideration fo the foltowmg points. ‘

Natural C(mditlons

“The Pro;ect area is said to be the hottest place on earlh and the outside temperature

during the sunimer can reach over 40°C. Moreover, because the prevailing winds blow
in a northerly direction in the summ_er and a south to south-easterly direction during the
winler, sea winds wil bontinuously blow onto the Project sites from the coastal side.
Consequently, design of the facilities shall ensure durability against high temperatures,

- high humlduy and corrosuon, and also give the facilities pleasant environments for the

: :users and make the facahues economlcal and convenieat also in terms of maintenance,

@

while also ensurmg that the local modes of living are followed.

Scope for Fxpansnon and General Purpose Usabxhly of thc Facilities

The main objectwe of the PIOJGCI is the phascd restoration of the coastal fisheries sector,
*which was desiroyed and 1mpovenshed as a result of the struggle for independence.

Before the struggle, the fisheries sector was b’lessefl with abundant labor and equipment
resources, provlded an important source of peotein 1o ordmary citizens and had
established an mlporiant niche within society. Around the Project atea, there is a great

-~ potential in terms of both fish resources and distribution and, in line with future social
infrastructue development and increased fish hauls, etc., the qualitative and quantitative
_growth of the fisheries sector’ ¢an be expccted It is thesefore necessary to plan the

' facilities layout and give thern scope for expansion in otder to bé able to re3pond to this
- growth : : '
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(3) Consideration of Maintenance

@

(5)

The struggle for indcpendence not only resulted in social infrasiructure fosses, but also
created the current situation where, through the death ér outflow to overseas countries of
engineers éapa’b!e of 'pérfb'n’ning facility miaintenance, there is a natlonal shortage of
such engineers. This sifuation'will gradually iniprove over time, hewé’vcr, for the present

period, it will be necessary to design facilities and se!cct cquipment and materials that

allow niaintenance to be perfonned with exlstmg maintenaice capacity levels

Selection of Str'uclures and Bmldm’g Meth’ods lhai Consider lhe' Loc’al Construblion :
Conditions ' ' '

'The only construction materials which can be procured 1ocally are sand and stone, and

imports—aée basically relied upon to provide all other materials. Because the local
construction market is dominated by ordinary housing, there is a lack of high quality

‘materiats, and cheap imports with low tevels of durability are mainly used.

Consequently, when one considers the repair work, étc. on the facilities, although it
would be desirable to give priority to 'locally procurable aterials, the low levels of
durability of the overall facitities would cause maintenance costs {0 increase. Therefore,
high quality materials shall be imported according o necessity and efforts shall be made
to reduce the amount of main'tenance required by the facilities on the whole,

Iniplementation Pian that Altows Effects to be Quickly Realized

Within the city of Assab, construction of a fish distribution: network and the
establishment of retail stores has started to gain pace as a resull of the efforts of the

* Government of Eritrea, and it is now a question of waiting for the asrival of the fish

hauls, Moreover, the citizens of Assab are strongly anticipaling the quickest possible
supply of inexpensive fish onto the distribution network. Therefore, in unplementmg the
Project, the first stage shall involve the provision of fisheries production equlpment to
aid the catchmg of fish, and the second stage works shalt involve the consteuction of the

: Jetues and landing facnlmes, ice plants and refragerators and workshop, etc. and the

deveIOpment of the dlslnbuhon and fisheries support selups :

2-3-2 * Bxamination of Conditions

. Concerning buildings and general facilities, etc., with the country still in the process of

recovery in the wake of the war, neither the Minisiry of Constriction nor Assab City have a -
codified set of standards. From the hearings held with the staff in charge of the basic design, it
was reporied that the désign is being advanced based mainly on the British Standard. In the
Project, the design conditions and structure calculation conditions shall be sél based on this
standard.
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As for the marine structures, the design coudauons were set based on lhc results of the natural
conditlons surveys and boring surveys, etc. With respect to the calculation of desxgn wave
heights and facilities steuctures, consideration shall be givén to the purposes of use of the
facilitics and an overail judgment shall be made by utilizing the applicable design conditions
~ that are used in Japan. The specific design conditions were set in the following manrier.

Table 2-2 Design Condmons

Items - _ Desugn Candmons Rémarks
Weathér and Tide R :
Maximum wiad velocity 21m/s (SE) 1990.8.1~1995.7.31
Prevaillng wind velocity - (1) 8.0m/s (11.88%) Assab Meleorological
- o _ Observatory
Prevaiting wind direction (2) 6.0m/s(11.77%) : :
_ _ . (1) SSE (29.19%) .
Dcesign wave height (2)SB (22.62%)
Significant wave height(max.) | H=25m
Prevailing significant wave | H 1/3=2.5m
helpht ' H l{3*08m(1681 )
HW.0ST T+0.37m - {rom analysis of of local
Tidal | MW.L | +0.28m. observation datain 9 days
levels | L.W.OST +0.1%9m .
. O JLWLDL) #H.00m-
Tidal .| speed 10.0~15.0cm/s
Current | direction N flow 50.0% (10.2cm/s), SSE flow 26%(6. 8(:m!s)
sand drifting Ho'= 1.Ambhi = 3.5m :
Seismic vibration 0.05
Rain- | Annual rainfall
fall Max. monthly
rainfall -
10mm/day
-] frequency
“Tem- | Annual variation
pa‘atu‘re Ranga
Daily variation .
Nature of soil :
Item Surface layer Foundation bed
Sea bottom Sandy soil
Wet density
Water content
Particle diameter Average 0.05mm T
N value Susface tayes- Lower layer-
o sandy soil N=5~7 - hard basaly, N250 ©
Thickness of layer Surface layer 1.0~8. Om Rock layer >2.0-5.0m
Apphed Standards

' Flshmg Port Slmclures Standard Desugn National Flshmg Port Assocnauon

_ : Road Pavmg Gcneral Gmdehnes ' : .'Japan Road Assoclanon .
. Concretc Standards Manual | : ~ Japan Civil Engineering Assocnatlon

. Japan I_ndusl_nai Standard - “Japan Standards Association
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British Standard

Material Design Specifications

Rubble mound and covering stones : Angle of internal friction ¢ 40°,
' : Specific gravity 2.6

2-3-3 Basic Plan
(1) Sie and Layout Plan

Concérning the construction site of ihe central Project facilities at Assab (Assab -
'Fisheries Complex), other candidate sites did exist at the stage of the basic dé_sign study,
however, in view of the fact that many subsistence fishermen livé around the
MMR/FAO project site and with the intent of securing a cooperative link with the
exisiing facitities of the s'aid project (herein referréd to as the MMR Cérﬁplex), it was
‘concluded that carrying out the phased reconstiiction of the coastal subsistence fisheries
sector would be more effective and economical in view of the present social and
economic conditions. Thus, it was decnded to utilize the land focated on the northern side
- of the emstmg MMR Complex,

- The existing MMR Complex contains ail kinds of facilities, however, because its
construction was advanced ové_r a great many years, some of the facilities ate
deteriorated and, from an overall vicwpoint, thete are some facilities for which it is hard
to consider layout planning was performed, and the general fziciiili_es_' layout gives a sense
of poor unification. Moreover, due to the fact th_at land use resirictions existed at the
time of construction, the facilities are d'is_tant from the coastline and, in a_d’ditio'n' to this,
because the frontal coastline is a rocky zone, ﬁshing vessels cannot approach, thus
making the facilities inconvenient for the tocal fishermen.

The Project facilities are intended to promote the local anding of fish and they will need
to make it possible to dock ﬁshmg vessels and easily land fish. It was lherefore dec;ded
to locaté the Project facnhues next to the exlsnng MMR Complex on 4 coastal area that
faces onto a small bay, where there is a gap in the rock belt and the entry of ﬁshmg
vessels is posmble '

The land fac;lmes for the handling of Ianded fish shall be placed near to the landlng
facilities (ﬁshmg port facalmes) with a view to makmg the landmg and haulage work by
the fisheninch easier, Howeveér, wnh regard to the ice- makmg and rcfngeration facilities,
scale Has been sel in consideration of the capac:ly of the icet makmg and refngeratlon
facilities {currently undergoing preparauon work) of the MMR Comiplex, ancl complex
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(2)

roads shall be provided in order to enable the mutually cooperauvc operation of both sets
of facilities. '

Fishing Porl Facilitics Plan

1) Concept of the Facilitics

The Project will provide the minimum necessary ﬁshmg port facilities to land the
catches, and load supplics such as xce. fuel and water to fishing boats, Whlch are the
basic funcuons of the fishing port,

" The axea near the snle ‘of the’ fi shmg port is ot a reef coasf, but a sinall sandy beach.

o Therefore, the followmg desngn concept will be taken i in cons:dcrauon of preserving the

water quahty of the area.

a) The facnhty of the fishing port will be used both for landing the catches from fishing

boats and loadmg supphes to fishing boats beforé they go out {0 ﬁsh

b) The fac;hly w1ll create a calm water arca  for easy operauon of boale. and not cause
the accumulanon of sand :

_ c) To prevent pollullon of water in the ﬁshmg port, there will be a flow of sea water

through the facitity to reduce stagnant water.

*2) Boat Dimensions Used for Jeity Design

a) The number of boats for the Project is as in secuon 2-2-2 “Selling the Project Scate.”
The dimensioiis of the boats are as follows, based on secuon 2-2-3, ().

Table 2-2 Boat dimensions

Typeofboat - | Length | Width | -~ Draft
Samabak . :
Houri | 140m 3.0m 1.0m
New boat - -

b) The number of possnbla active days for. each boat is set al 240 days/years as
mentioned in section 2-2-2 (5). See section 6) (c) “No of days jetty is used per year”

| ) for reference of 1hls numbcr of days (240 days/ycar} R

¢} The number of ﬁshmg days per boat, 160 to 180 days/yea: is taken from section
-2-2 (3)

s ‘3) Number of Boals Usmg the Jeuy

The number of boats usmg the jetty per day is based on secuon 2 2 31, 0.
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 Length of the jeuy is calculated thh the number of boats usmg the Jelty and their
“dimensions. Tt resuils ina lengsh of 50m for the jelly.

'4) Natural Conditions

The natural conditions were briefly reviewed in section 2-3-2 “Examination of
Conditions.” Detailed descriptions of natural and design conditions for designing lhc__
ﬁshmg port facilities follows. -

a) Wlnd _

- Wind diréclion and velocity datﬁ used ‘in planning the ﬁs'hing port facility was
'obtamed from the Assab meleoro!oglcal station (located on the norlhem tip of the
Assab Port, 10m above sea level).

In the 5 yéars of data collected between 1990 August 1 and 1995 July 31 (6 a.m.),
the maximum wind velocity of 21.0ny/s (SE) was recordéd onty on one day and the
next strongest wind of 18m/s, only on 3 days. The prevallmg wind dircction is SSE
(29.319%), the next frequent directions are SSE ~ SE (22 62%) and N (11.5%).

The prevailing seasonal winds are SSE ~ SE from October to May (avcrage of
54%/month), and N ~ NNE (average of 37%lmonth) and’ SSE ~ SE (average of
36%/month) from June (o September,

Cyclones and other abnormal meteorological phenomena are rare in the Red Sea and
neither were such phenomena mentioned in American Naval wave data.

Wind direction and velocity data ate in the attached data IV-1. Monthly wind charts
are in the attached data 1V-2,

b) Waves _
i) Wave data used to calculate possible operation days

Deep-water waves were calculated by wind velocity and fetch in SMB method for
significant wave, because only one observation data per day was available. The
feiches were set in each direction by the fetch calculation méthod. The waves made
by shore winds of § ~ SW ~ WNW were calculated at 10 ki of shore,

‘Wave direction and height table is in the atiached data IV:3,
The “difection of waves over 1 m with s’irind's'of under 12 m/s” and “difeclibn.'of
‘waves bﬂlow 1 meter with wmds over 12m/s” are in the attached data IV 4

1)) Desngn wave helght -
The dcs1gn waves were calculated, adjusting their off-shore waves (H 1 [3) calculated
by SMB method, by shoahng deformation’ with “wave’ energy distnbullon by
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directions Dl" “refracuon coefficient Kr in shore wnh paraltel lsobath” and
“d]ffracuon coefficient Kd.”

Design wave is show in lables 2-3 and 2-4

Table 2-3 Probable wave in return period of 30 years

ftem Type | Uunit | N e | Ne | ene| B | BSE| SB[ ssB | Nw | NNW

Waveheightmix) | o | oy | 22 Jas | e | s | 2s |19 f 20§ 13 | a8 | 25

30 year probabitity | N T B 11 1 oy
Hyearproda®ily | jo | m |o26 [ 20| 18 f 24 |30 f 20 | 21 ] 3} 20 ] 28
Cyele Lo se | 63| ss | s2 | s7fer | sa] a8 36|55 6s
Table 2-4 Design wave height 7

flem Type | Unit N [ E [ SE

30 year probability | Ho | m 76 | 25 | 20

wave

Converted wave Ho’ m 23 | 27 1.6

height . '

Design wave height. | H m | 25| 24 1.5

Cycle | To | sec | 63| 61 | 48

c) Tides

The standard sea level was determined by harmonic analysis of l:de using data from
udal observatzons for 9 days (216 hours) between 1995 Aug. 23 and Sept 1. The
tidal constant was obtained from the harmonic constants of the tide by harmonic
analysis of the tide. '

The standard sea level is used as the dalum level for desngmng the port facilities, The
'mam harmonic consianls of tide are as follows.

Tab!e 2-5 Main harmomc constaint

[Code ~ [Name . . H(cm) k(lo) '
7 Semi-divral tide _
M2 | main lunar semi-diurial tide 58 {3125
$2 main solar semi-diurnal tide 3.8 {2862

diuemat tide _
K1 | solar /lunar combined diurnal ude 116 | 49.7:
o1 mamlunar diurnal tide ' 7.0 1 208

YT Ralf tidal range of component tide
ki phase lag
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' The tidal levels at the Assab project sight are as In fig. 2-1.

By harmonic analysis of tide

' observationperiod  ‘95.8.23 11:00
0 9.1 10:00

{+2.60m assumed) TBM $2.64m (Boalyérd Piatform)
R _
o ' HLW.L)
Average sea level at high tide E 03 HWOST
Average sea level : 1028 MWL
Average sea level at low tide E © 40.19m L.W.OS.T
X LWLy -
Standard sea level £0.00 CDL (D.L)
[}

Figure 2-1 Tidal level at the Assab ﬁrojecl site

d) Flow Speed and Direclion

Tidal flow aralysis was conducted for one tidal cycle. ‘The tidal flow in the Assab

. reg:on was prx,dommantly going and coming from N and SSE, with the N flow being
longer.

The average speed was 10.2cm/sec for the N flow, and 6.8cmysec for the SSE flow.
The N flow tends to be stronger than the SSE flow. The N flow was more frequent
than the SSE flow with N flows occurrmg 50.0% of the time, and SSBE flows 26.0%.
These two flows account for 76.0% of lhe measured ﬂows

e) Drift Sand

_Th'c bottom in the port area shallower than 3m is of sand with ﬁne’ clayey' qualilieé
and gray color same as the bottom of the neighboring reef area (0.5 - 0.7m deep) to

- the south and it is presumed that this sand drifted here from the reef arca by E~SE
waves,

- From the rcsults of the uda] observauon there is no fear of significant accumulanon

of drift sand due to regular constant ﬂow However it is necessary to consider
accumulation of drift sand _by coastal ﬁow due to wave action.’

.40-



The sand quality near the shore fine is mainly granite with diameter of 0.1 to 1.Omm
of brown colar. The sand is the same quahly as the layer in the port area deeper than
3.5 m and is representative of the bottom of this area.

The results of sou’ndirrg surveys show that the layer of fine gray soil is about 15.0 cm

 thick. Therefore the sand which become drift sand found on the bottom are the fine
brown gramte particles, and the analysis of sand collected from the bottom 3.5 m
deep show the same resulis. '

' Attached data IV-3 s’llows‘th'at 95.8% of ikie waves are smaller than ‘1.4 meters,
Because the accusrence’ of waves over 1.4 m is only 15 days per year, these waves
are exempted from consideratibn of cduse drift sand. The critical depth of the sea
bottom surface movenent is shown in the attached data 1V- 5. The predominant
direction of drift sand is relational to wave direction and is N - 'NE and SE - SSE.

" f) Foundation Conditions

- Bonng surveys for foundation quality were conducted at 3 points with approximately
-100m interval along the base line the land and offshore area. The results show that
ItoSm below the surface, there is a fairly hard porous basalt layer (thought to be of
volcanic origin), and the surface layer is a soft gray sand with calcareous particles
and shells mixed in,

This'is generally not a difficult foundation for marine struciures. However, care shall
be pard bccause the surface layer has an N value of 5 to 7 which is relatwely soft so.

5) Basic Plan
‘a) Assab Frshmg Port Facilities Plan

According to the concepi of the facilities menuoned in séction 1), a iandmg Jeuy is
planned as the main facility of the port. Breakwaters are also planned at the north
and the east of the port area to provide a calm area and protect the fishing boats from

N waves and SE~SSE waves. | |
“The location of the two breakwaters, from the point of view of protecting against
drift sand, wrll be -3.5m, Consrdenng preventing entrance of waves to preserve
" calmness inside the bay and entrancc of drift sand the mouth of the ﬁshmg port will

~ be between 20 and 30m wide. e |

b) Breakwaler Structure

The struciure of the breakwaler, consrdenng lhe boltom condmons, avarlab:!uy of
rock matcnal ease of cons!rucuon reducuon in wave rel‘lectron and prevemron of
spray, will be mound-type breakwater of ro¢k$
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c) Days of Use of the Landmg Jetly

" From the 'shape and size of the e\cislmg fishlng boats, the maximum wind and wave
condnlions iinder which the ijccl fishing boats can opcratc are under 12nmy/s winds
and under Im high waves respectively.

From the metéorological data from August 1990 (o Jdly_ 1995 (see aitached data IV-
1, 1V-3 aid 1V-4), the average nvmber of days with winds over 12m/s and average
* number of days with winds under 12m/s but waves over tm are 97 days/year and 28
daysfyear tespectively for a total of 125 inoperational days per year, Therefore, ds
1365 - 125 = 240, it is estimated that there are 240 days/year which the boats éan be
operated. . -

“This number of operallonal days, 240 days/year, will be uséd as the number of days

which the jetty is used.

 d) Allowable Wave Height for Using the J‘euy
- Frjoinnhe shépé'and size of existing "t;"iéhjn'g“ boats, the maximuin wave height in the
port under which the unloading of catch can be performed is estimated at 0.3m. Itis
'necessary to damipen wave height of 1, Wthh is maxinuin for opération of the
fishing boats, to 0.3m in the porl.

e} Jetty Height and Width

Consu[enng lhe maximum tidal and wave height, the height of the jeity will be
+1.5m. In order to facilitate the loading I unloading for the fishing boats, which have
an average freeboard of 0.8m, the mooring side of the jetty will be provnded with a
stage +1.0 high, giving the jetty two levels.

The width of the apron for loading and unloading caich and supplies will be 8m to
allow the tum around of 2 ton trucks. The width of the bridge to the jetty will be Sm.

f) Jetty Structwre

Considering both the preservation of water quality in the port and prevention of drift
sand accumulation, the jetty will be constructed on pilings.

£ Barasole Flshmg Port Fac;luy Plan

The Barasole area is protecled from the open sea by a peninsula runmng norlh from
southwest, and can be said to be a natural bay. The area also possesses calm waters
protected by rocks, sand formatwns and sandy beaches

There are no facilities to assist m the unloading calch or lhe loadmg of ice, fuel and

B fishing material. These operations are currently being cames ‘ut on the shore by

- people entmng the water, To assist these operatlons a 50. Om long and 3m wnde
“simple jetty will be planed. The _u‘:tly will be 'of piling coristruction.”
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l“hree alternalives which satisfy these condmons were examined and comparcd
They were A) Breakwater + jetty, B) Breakwater that combines quay wall functions,
and C) Breakwater jetty. Upon examining and comparing these alternatives, it was
decided to acopt alternative A) Breakwater + jetty. (See Comparison Table 2-6).
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(3) Assab On-shoré Facitities Plan

1)

2

3)

Setting of Overalt Layout

When pldﬂnihg marine facilities-related projects such as this, settings need to be

“made upon placmg the en1pha51s on the foliowmg points.

a) Short and non: wasteful traffic liries that enable landed fish to be 1mmed1alely

trealed

" b) ' High terperaturé and solar radiation countermeasures to prevent the degradation

~of fish freshriess prior to treating.

¢} General purpose usability of the facilities to respond the Janding of concentrated
fish hauls

d) Provision of complex roads and securing of vehlcle wailing spaces so as to make
the _shlppmg of fish easy.

Setting of Access Road

The access road to the existing MMR Compléx uses tand along the beach (o the
southesn side, however, in the case where the requested facilities layout is followed,
large cold storage trucks and other vehicles will travel to and from the facilities and it
will be necessary to set an access road that has greater width. Because fisheries-
related facilities will be located along the beach line, the access road shall be planned
to enter the facilities from the rear of the site.

Setting of Physical Distribution Lines

The refrigeration facilities, which form a large part of the land facilitics, will be

- central to the physical disteibution of fish landed at the site, and it will be necessary

for them to be connected to the landing facilities of the fishing port by smooth and
clear traffic lines. Moreover, it will be necessary for the freeze-processed or pre-

. treated fish to be transported by special vehicles from the facilities to consumers,

© (&) Architectural Plahr‘ﬁn‘g and Design :

1)f

Floor Plan

"a) Ice‘making and Refrigeration Facilities

 “These facilities shall possess the following functions.
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. b)

Fish market - S Recewmg, washmg, sorting, weighing
- and selting of landed fish to fish agents
and retailers (private selting and auction
selling)

Fish trealment area: :  Pre-freezing treating such as gulting and
panning

" Freezet and cold storage . : : Freezmg fish and stonng frozén fish
Ice plani: _ P Ice—makmg work
The arr'angemeﬁt'of the work areas on the ground floor of the facility shall be

designed so as to allow each work process to proceed smoothly. The fish market
space, which will accept the mcornlng fish, shall be located facmg the road

- commg from the landing jetty, and Iayout of the remammg equipment and work

areas shall be planned in accordance with the subsequent ftow of work. Fish shajl

_ be transferréd and _camed by bickets and harid carts, etc. and the whole facility
* shall be on the same level with no gradient. Moreover; as there is other work such

as transportalion by trucks of fish colléctéd from the regional stations, access (0
- fish merchants and retailers, shipping of fresh fish and frozen fish by freezer
- truck, and the shi;iping of ice, etc., access roads and vehicle operaling spaces

shall be secured around the facilities in consideration of this work and vehicle
waffic lines. Within the facility bmldmgs, the composition of space shall be clear
and simple with ample considezation given to ventilation.

Workshop

The workshop will casry oul repairs of the outboard motors of the fishing vessels
which support the livelihoods of the coastal subsistence fishermen.EAlthough
there are outboard motor repair engineers in and around Assab, there is a
shorlage of spare parls which makes 'it'impcis'sible for satisfactory repairs to be
carried out. Moreover, 30 onboard engine FRP fishing vessels are (o be provided

~ under the Project, and the demand for repairs ‘of the engines of the wooden

onboard engine fishing vessels, which are being promoted uider the guidance of
MMR,!FAO is growing. The workshop will handle the repair and maintenance of
outboard engines and onboard motors and it will also carry out the daily
inspections, etc. of the cold storage trucks and freezer trucks ‘planned for -
provision under the Project. The work areas required for conducting this
maintenance and repair work s_hal! be prdvided. _ -

As mcndemal facilitics, a siaff room fo: mechanics and 2 paris warehouse 1o store
spare parts will be net:essary Regardmg the required arca of the staff room, -
approximutely 40 m?2 shall be secured for four mechanics. As for the warehouse
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area, ‘because: éround'QO% to 30% of the yard-area will be 'neccséary;
approx:malely 40 m2 shall agam beé secured.

2} Secti'onal Plan

a)

b}

Tce-making and Refrigeration Facilities

‘With respect to the sectional plan, in order to allow solar rachanon heat to escape
~from the roof and to lower the indoor temperature, ample vcnmanon shall be

ensured by prowdmg a gaitery to act as'a wind passage along the north-south

‘Tunniitg axis of the buitding. Moreover, the central pait of the ground floor ice-

making " and r_efrsgetai_lon facilitics ‘and - the second floor administration
departmieni shall be made an open ceiling construciion so as o secure a vertical

wind passage, (00,

Workshop

The building shall be single story for traffic ling and facnhty use reasons. As fer
the indoor height, as well as the nced for space (o store outboard motors and
onboard engines, because an overhead mnning crane will be installed and work
in high afeas will be necéssary, the ceiling hé_ight will need to be 4.5 m below the
beams. Regarding the occupied room sections, a heat proof ceiling shall be

: prowded inside to block solar radiation heat from the roof in order to improve

garret ventilation and reduce the coohng load.

3) Structural Plan

a)

“Ice-making and Refrigeration Facilities

Regdrding the fbundalions,‘becéilsé the tand geologicél éurvey found the surface

* layer to consist of silt, rappel concrete shall be placed as far as the rock layer of

-~ the foundation bed in order 1o transmit the load onto the rock bed. The building

frame shall use reinforced concrete, and the grmmd floor shall be planied in such
a way to minimize walls, efc. in the central arca in order to remove obstructions
io work, On the second ftoor, WOoden 1russes shall be hung for ventilation and

. light receiving pmposes, ‘and the plan shatl be desrgned to give a broad spatial

: )

feeling.

\Vorkshop

o Because Iarge spans and good height are necessary due to ihe floor plan and for

”reasons of use, “the slruclure shall be one ‘of remforced concrete As was

'mcmioned previousiy. becavse the ground consists of a surface layer of silt,
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rappel concrete shall be placed as far down as the rock bed layet. The roof frame
shalt consist of wooden truss beams in order to secure good venlilation.

4) Equipment Plan

a)

b)

d)

Electricity

Power will be received from the existing power line that nins alongside the site
and taken in by an eléctricity room, which will be newly constructed and fitted
with a feeder panel dnd step-down (ransfoimer. From the eleclricity room, pow er
will then bé distributed to each of the facilities. It will be necessary to install
separate power meters in the electricity room to enable underslandmg of the
power consumption quantities of each of the facilities. Because there is a risk of
power cuts occurring, an emergency generator shall be installed to operate the

fish freezer. The generator shall be operaled manually.

Water Supply

Water shall be obtained from the two-inch pipe which is already laid within the

site. Because there is a risk of water feed pressure fluctuations, an intake tank and
elevated water tank shall be installed, as is the case at the existing MMR

‘Complex. The votumic of the intake tank shall be set al 20 m3, which will be the
‘daily water requirement, and it shall be placed on land for maintenance reasons.

The capacity of the elevated water tank shall be set'at 6 m?,
Air Conditioning

In view of the sweltering heat in the Project area, the offices and administrative
department shall be fitied with a cooling system. As for other arcas, the design

‘shall ensure that the natural ventilation of garrets is maximized.

Wastewater Treatment

_ Regardmg 1he wastewater genera!ed within lhe facﬂmes, 11 shall all be treated by

means of septic lanks and dlrec: d;scharge into the sea shalt not be carried out.
Similar treatment shall be perfomlcd on fish blood, etc. and efforts shall be made
to préserve the environment. ' ' '

5) Building Mateﬁals Plan

chardmg the finishing of each building; consideralioa shall be given to weather |
proofing and work contents, ‘Materials for the main spaccs havc bcen set as fni!ows
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a) Ice-making and Refrigeration Facilitics

Extéhai facing ' Roof
Iee-making room Floos
Sorting room Floor

Adininistration room * Floor

'b) Workshop

External _fd'cfng " Roof

Rep_air 10010 - Floos

Administration room  Floot

: slate
+ mortar hardener
: mortar hardener

<'vinyl tiles

s slate

: mortar hardener

: vinyl tiles

(5) Ice-making and kRefrigcratiOn Facilities

1) Facility Modes

a)

- b)

Ice-making Machine

Duter walls

Inner walls
Inner walls

Innar walls

" Outer walls

Inner walls

" Inner walls

- montar finish + AEP
“+ mottar finish + AEP
: montar finish + AEP

v mortar finish + AEP

"+ mortar finish + AEP
+ mortar finish + ALP

- mortar finish + AEP

Iri consideration of the wishes of the Project implementing agency and the
following points, block ice was chosen as the ice type and the indirect brine

method was chosen as the ice making method.

famitiar with and used to using this type of ice.

Almost all the tocally produced ice is block ice and the local fishermen are

The ice is used on lhe'ﬁ?_shing boats for keéping ﬁsh'fre_'sh. It needs to last

* for a certain amount of time éven in fish holds or boxes with poor
insulation. Block ice is more suitable to this requirement than other types

of ice.

The ice needs to be transported to regional areas, stored and then loaded

onto fishing vessels, and block ice is convenient in terms of this kind of

work.

To enable ¢ase of handling; the ice blocks shall be inad_e small at 25 kg and

Freezing Equipment

* the plant machinery shall also be made small scale.

Fish‘ for ekgpon to Addis Ababa and other countries shali be freeze processed
with blast freezing, The fish will be Jaid out on freezing pans and then put

| 249.
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2) Design Conditions
The atmosphetic conditions for the facilities are as follows.
+ Atmospheric lempera'ture{ 40°C, Humidity: 70%, Water temperature: 28°C

+ Compressors shall be of open type to allow casy eplacement of parts and
tepair.

+ The defrosting mettiod shall be spraying for the freezer and electric heater for
the cold storage. .

In the case of thé freezer room, it would be difficult to completely defrost
condensation o the cooler fins by electric heater alone in the short off-freezing
hours during which defrosting has to be accompli'shed'. For this reason, wates
spraying shall be used to perform this defrosting, and all the other cooling units
shall be defrosted by electric heater. Local tap water shall be used as the
spraying water, however, filters shall be placed within piping to preserve the
quatity of the water.

e The power supply shall bc 380 VAC, 50 Hz, 3-phase,
3) Ice-making Plant and Ice Storage

a) Main Conditions

Icg-m'aking capacity : 3 tons/day
Type of ice - . Blof:k ice, 25 kg/block
| Jee-making method ¢ Indirect éoo]'l;ng with cooled brine
‘Refrigerant condensation :  Air cooling .

Ioe removal method : Can grid

b) Main refrigerating equipment
Ice-making plant

Compressor unit : - Fitted with opén-type multicylinder
COMPressor. :
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COoliné capacity

~ Compressor motor

fce-making brine tank

Ice removal device

;- Approx. 27,000 Keal/lir, ET-17°C/CT

45°C
Approx. 22 kW

Prefabricated, insutated combined
type

:  Can grid and clectric hoist

' Refiigerating équipment for ice storage

- Compression unit

Compressor motor
Cooling unit
Cooling surface area
Condenser

- Condenser capacity

¢) Ice storage

,Constru_élion
External dimensions

Insulation panel construction

Fitted with open-type multicylinder
compressor

: Approic. 3.7kW

: "Ceiling-hung, defrosted by electric

heater
Approx. 35 m?
Air-cooled, floor-mounted

Approx. 55,000 Kcal/hr, CT 4+45°C

D Prefabﬁcatéd construction with

insulation panels

Approx. 3.6 m (w) X 4.5 m{d) X 2.5
m {h)

100 mm-thick urethane, double-sided

 palvanized steel plate



_' 4) Freezer

‘a) Main Conditions

Freezing capacity

Freezer compariment volime

* Freezing meth
Freeze temperatore
- Cooling method

Refrigerant condensation

Defrosting method

b) Main refrigerating equipment

Compressor unit
Cooling capacity -

Compressor motor

Cooling unit

Cooler surface area
_ éé_n&eﬁser
Condenser capacily
) Freezer

Construction of freezing
compartment -

.52-

+ 700 kgfiime/unit x 2 units

Approx. 110 m3

: Cold blast differential pressure
 cisculation '

. Approx. -25°C

(final compartment temperatuce)

Direct dry expansion-type unit
cooler

. -Air cooling

Spraying
(clean water ¢irculation spraying)

Fitted with open-type multicylinder
compressor

Abprox. 10,000 Kcat/hr, ET -
35°C/CT 50°C

Approx. 15 kW

Floor-mounted, defrosted by water
spray

Approx, 100 m?

¢ Air-cooled, floor-mounted

T Appro'x. 36,000 Kealfhr, CT +45°C

Prefabricated construction with

_ insulation panels



-Eicterrial' dimensions

“Insulation panel construction

Compartimient arrangement - e

'5) Cold Storage

ﬁ) Main Equipment
_Stofage capaéity
_lnne'r.temperature |

Cooling niethod

~ Refrigerant condensation
" Defrosting method
b)  Main -efrigeraling equipment

Compression unit
Cooling capacily

Compressor motor

Cooling unit -
Cooler surface area
-Condenser
Condenser capacity
¢) 'Freczing compartment .

Appiox. 54m (W) X 63m(@d)x

“3.5m ()

125 mni-thick urethane, double-
sided gatvanized steel plate

“Two freezing compartnients with a
_passage space between the two
* freezing compartments.

Approx. 7 tons |
Approx. -20°C

Direct diy expanision-type unit
cooler

Air cooling

Electric heater

Fitted with open-t}rpe nulticylinder
COMPISSSOT

: Approﬁ. 6,700 Kcat/hr, ET -

30°C/CT 50°C
Approx. 7.5 kW

Floor-mounted, defrosted by
¢lectric heater

1 Approx. 100 m?
i 'Aif-cooled; floor-mounted

: - Approx, 16,000 Keal/hr, CT 45°C



~ Construction :  Prefabricated constraction with

insulation panels

External dimensions : Appkox. 4:5 m (w) X 5.4 m (d) X
2.5mh)

Tnsulation panel construction ;100 mm-thick urethane, double-

sided galvanized steel plates -

(6) Regional Fisheries Stations

1) Barasole

a)

b)

Fishing Vesscl Jelty

A jelty shal_l be provided for use by the local fishing vessels of Barasole and a
waler depth of 2 m shall be secured for the mooring section. The length of the

mooring section shall be enough to cover two berths, with one berth each on

either side of the je'tty. The length of éach berth shall be 20 m (average local
fishing vessel of 15 m plus an extea 5 m for mooring work) and the width shall be
3 m in consideration of the passage of hand carts, etc. The total jetty length shall
be approx. 30 m to reach the required water depth plus the berth length, giving a
total of approx. 50 m. The upper surface height shall be +1.5 m, which is again
the same s in the case of the jelly al‘A'ssab,

As the constriction site is in a relatively iranquil sandy beach section of coast,
which is surrourided by small islands and capes, etc. and thus does not directly
receive the effects of outer ocean waves, the jetly construction shall be a simple

pite type.

Supplies and Collection Area

A supplies and collection building shall bé built adjacent to the jetty, and this

shall be fitted with a insulated ice stowing box, insulated fish boxes, a control
booth, a radio telephone set and lighting generator, etc, The building shall be a
single block and the required equipment and spaces shall be Iaid out within this.

The main building area shall be set at 32 m? to allow épace for the pfovisioﬁ of

the insulated ice ‘stowing box, fish boxes and control booth, The roof shall

made protruding and beneath ii fish sortmg and weighmg work spaCe and a fuet
drum storage section shall be prov:ded ! S EE
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Building arca: 96 m?

(Iée stowing box, fish cold box slbreroom,. control booth: 4 m X 8 m)
* (fish sorting and weighing work space: 4 mx 12 m)
(fuel drum éléra‘ge space: 4 m % 4 m)
- e 'consm!ction éhall be singlé story concrefe block construction.
A small diesel generator shall be .inslalled: {0 peride po;vér for lighting and
chargirig batteries for the radio telephone, -
'2) Ras Terma |

~ There are no resident fishermen in Ras Terma, however, it is & fisheries camp used
by migrant fishermen who come from Assab, and s_o'on. In order to support and
promote the activitics of the fisheries camp, a régional fisheries station shall be
provided for the s{orage and supply to vessels of ice, fuel and water, etc. and for the
temporary ice storage and shipping of fish hauls. The station shall consist of a simple
refueling and shipping base and the fo!lo:wing eq'uipment shall be provided.

a) Supplics and Collection Area -

A supplies and collection building shall be built adjacent to the jeity, and this

“shalt be fitted with a insutated ice stowing box, insulated fish boxes, a contro}
booth, a radio telephone set and li ghting' gener‘étdr,'etc.' ‘The building shall be a
| single block and the required equipment and spaces shatl be laid out within this,

The main building area shall be set at 32 m? to allow space for the provisioh of
the insulated ice stowing box, fish boxes and contrel booth, The roof shall be
made protruding and beneath it fish sorting and weighing work space and a fuel
drum storage section shall be provided.

Building area: 96 m?2
“(lee fstt‘.\.winic,r box, fish cold box storeroom; control booth: 4 m X 8 m)
(fish sorting and weighing work space: 4_'ni x 12 mj
(fucl drum storage space; 4 m X 4 m)
o ’lhe cpnéiru,ctibn Shei_lf bc 's_:i:hgléf story ébn_ciétc block c:onsl'mc‘tiog.
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* A small diesel generator shalt be installed to provide power for lighting and
charging batteries for the radio telephone.

b) Equipment:

(7) Equipment Plan

Tee stowing insulated box, insulated fishi cold boxes, scale, water
* tanks, radio teléephone, lighting fixtures, small generator

1) Fisheries Production'ﬁquipmem and Materials

- -1-1) Fishing Boals

" 30 units |

Fitted with inboard di¢sel engine
Vessel model and size is similar to the local fishing boats, Houri.

Hull material; l‘lberglass reinforced plastic (FRP)

* Hull dimensions: .- Approx. 12.5 m (length) X 20 m (width) x 1.1 m (depth)

" Engine:

Marine diesel engine, approx. 23 HP

1-2) Eng%nés;'((')utboard Motors, Onboard Diesel Engines_) énd'Mainiélianéé Parts

" a) Outboard Motors

Gasoline ontboard motors (approx. 25 HP): 15 sels
Gasoline ontboard motors (approx. 40 HP). 30 sets
Gasoline outboard motors (approx. 75 HP): 10 sets
Maintenance parts: o Psel

b) Onboard Dlese! Engmes

Onboard dlesel engmes (approx 40 HP): “ 10 sets
Including stern (ube, shaft and propeller '
Maintenance paits: +1set

1-3) Fishing Tackle

a) Gill net materials

- Nels;

Net thread:

. Rope:

Float:

Materials: Nylon, mutti- ﬁlamcnt several vaneues 210 dle 51
Meshsize: 40 mm - 180 mm, several vaneues

Length: 100+ m % 140 MD - 65 MD, scveral varielies
Quantity: :  Total 600 pés
“Thread for repamng above nets 500 glspool Total - 300

Dianietér 8 mm, 10 mm x 200 m/eoik: | Total 300 pes
Dxameler 15 mm X 200 mfconl — Total 60 pcs

Plastic, float slrength 150 kg, 240 kg ’I‘olai 27, 900 pes
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2)

CSinker:  Leadsinker,75g,235¢: ~  Total 19,800 pes

b} Hand ﬁishing Matcrials
Thread: Nyloii fishing gut, several varieties: ~ Total 2,700 pes

Hooks: All varieties: Total 8,400 pcs

Equlpmem for Assab Flshenes Complex

The followmg cquipment and materials have been plarmed as ncccssary itens for the

activities of Assab F:shenes Complex

a) Freezer Truck

Freezer truck for transporting frozen fish
Diesel engine :
Fitted with insulated van and freezer unit
Payload: Approx. 8 tons '

b) Truck with 'insulatédvan
Truck for transporung ice stored fish and ice
Dlesel engine, four-wheel drive

Fitted with insvlated van
Payload:’ Approx. 2.5 tons

¢) Fish handling equipment

%sh boxes . Plastic fish boxes; approx. 100 liters -
Hand carts : Steel, with castér wheels

Two-wheel barrows  : Steel

Processing tables : -Stainless steel tables

Scales : 100 kg weighing range

d) Transportation Truck
: ﬁeavy du_l'y"_tm'c'k,' fitted with a hydraulic crane
Diesel engine, four-wheel-drive
Payload: - Approx. 3 tons

e) Workshop tools

1 unit

1 unit

200

10

1 set

The workshop shall bc provnded with lhe lools and machmery required for
repamng ﬁshlng vessel engmcs and oulb{:ard molors, etc "Yhe main tool items of

“eqiipiient are as follows

-



3

4)

f

8

‘Handtools:  Iset. General-purpose drilling machine:

Power drill; 1 Beiich grinder:
* Hydrautic press: 1 - Ajr compressor:
Electric welder: 1 Gas welder:
Work tables: 2 Equipiment and parts shelves:

Project service vehicle

- Dauble cabin pickup truck

 Diesed engine, four-wheel-drive

Radio telephone

- SSB radio telephone: Approx. 150 W

Equipment and Materials for Barasole Regional Station

a)

b)

c)

d)
¢}
H

g)

Water Supply Equipment

Water tanks : Approx. 2 tons, fitted _\a}ilh tiaction wheels
Tractor : | Approx, 50 HP
Smali water pump: Approx. 5 HP -

Ice Storage

Prefabricated small compartment with insulation panets

Dimensions: Approx. 2.7 m (w) X L8 m (d) X 2.5 m (h)

Insulated fish box

Plastic insulated boxes, approx. 300 liters capagity :
Two-wheel barrows:  Steel
Scales : 100 kg weighing range

Radio telephone : SSB ia_dio telephone, approx. 150 W

Small generator: . Diesel engiﬁci‘drivenz‘sihall"gcﬁe‘ratdrf, approx. 3 kW

Bquipment and Materials for Ras Terma Regiona! Slatit}n

a)

Ice Storage _
Prefabricated small ct_)_mpartmgni with insf_ulation' panels

‘Dimensions:  Approx, 2.7 m (w) X'1.8 m (d) X 2.5 1 ()

-8
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p) Insulaied fish box:
Plastic insulated boxés. approx. 300 liters capacity
¢) Scales: 100 kg (veig’hing range |
d) Waler tanks : Plastic water ianks, approx. 500 liter capacity
| :. é) Radio télephoﬁe ! 8SB radio telephone, approx. 150 W

;i} Small generator:  Diesel engiheidn'ven small genéralor. approkg.iikw
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