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PREFACE

In response to a request from the Governmeat of Conmonwealth of Dominica,
the Government of Japan decided to conduct a basic design study on the Project for
Rchabilitation of Rosean Fishery Facility and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Dominica a study team from August 15 to September 23, 1998.

The team held discussions with the officials concermned of the Government of
Pominica, and conducted a field study at the study area. After the team teturned o
Japan, further studics were made. Then, a mission was sent to Dominica in order to
discuss a draft basic design, and as this result, the present report was finalized.

1 hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our 1wo countries.

1 wish to express my sincere appreciation to the officials concerned of the
Government of Commonwealth of Dominica for their close cooperation extended to the
teams.

Janvary 1999

C ! —
Vbtepto—

Kimio Fujita
President,
Japan International Cooperation Agency



January 1999

Lelter of Transmitlal

We are pleased to submit to you the basic design study report on the Project for
Rehabilitation of Roseau Fishery Facility.

This study was conducted by Overseas Agro-Fisheries Consultants Co., Lid.
under a contract to JICA, during the period from August 5, 1998 to January 15, 1999,
In conducting the study, we have examined the feasibility and rationale of the project with
due consideration to the present situation of Dominica and formulated the most
appropriate basic design for 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,

lida Kazumi

Project Manager,

Basic Design Study Team on

the Project for Rehabilitation of Roseau
Fishery Facility

Overseas Agro-Fisheries Consultants Co., Ltd,
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CHAPTER I BACKGROUND OF THE PROJECT

The Con11noh$vwlll1 of Domiuica is sitvated in the Windward Island of the Eastern Caribbean Sca.
Dominica is a mountainous volcanic island of approximately 970km?, most of which is covered with
tropicat rain forests, having annual rainfall over 4,000mm.  The main industry of the country is
agriculture, mainly producing banana for export. The recent population is about 71,800 (1991).

‘The people living in the coastal area are engaged in fishing mainly with traditional wooden canoes and
small boats in artisanal leve), based on small fishing villages, scaitered along the coast of the island.
Number of the fishermen is estimated about 2,500, including part-time fishermen, accounting for
some 8% of the country's working population. The annual production is estimated about 1,000 ton,
which is not enough to mect the domestic demands. Some 300~400 ton of fishery products are,
therefore, imported annually.

Being located in the ocean and with population having a taste for fish, the fishery in Dominica has
been considered an important sector in supplying foods (animal protein} to the population and creating
job opportunities to the people in the coastal areas and it has been required to be promoted. The
fisheries, however, have becn remained in less developed level and low productivily, duc to
constraints and problems including insufficient facilities for fishing and marketing.

In these circumstances, aiming at promolibn of the fisheries, the government of Commonwealth of
Dominica planned a coastal fisheries development project to establish a fisheries complex in Roseau,
providing services for fishing, marketing, fisheries administration and enforcement of the department
of fisheries. With grant assistance exiended by the govemment of Japan, the complex was
constructed in two phases (the first phase 1994: construction of port facilities, the sccond phase
1995: construction of buildings and proc(tremeht of equipment } and re-construction of damaged
parts by hurricanes hits during the construction 1995. The complex was completed on March 1997.

The main facilities of the complex are as follows:

Port facilities: |

- Landing and Servicing wharves  120m in total (Sheet pile construction)

- Breakwaters 60m in total  (Sheet pile construction)
- Slip-way/boat lamp 45m x 20m
- Bus terminal area Approx. 1,000m’

With the landing/servicing wharves and breakwaters, a mooring area, which is the object
of this study, is formed with an area, approximately 30m x 50m, beside the center
building of the Complex and the bus-terminal area .



Buildings:

- Cenler builcling (consisting of area for receiving fish landed, fish-market, refrigerating
facilitics and administration/ management rooms)
Reinforced concrete building with two stairs  Area 1,255m” in total

- Workshop/ Lavatory/shower rooms
Reinforced concrete building  Area SOm® 4 30m?

- Fishermen's lockers
Reinforced concrete building  Area 140m?

After the completion of the complex, disturbance of water in the mooring area has been sometinies

_observed. \Water in the mooring area is sometimes disturbed, even though the sea outside of the
mooring arca is not very rough. In case of large turbulence, waves get over the wharves and make
splashes al the comers of the mooring area, which fall on the bus-terminal area and the equipment
outside of the Center building. It is difficult to forecast when the mooring area becomes turbulent.

Due te the disturbance of the water in the mooring area, there are problems in utilization and
maintenance of the facilities. It has become difficult for fishing boats 10 use the mooring area, while
the Fisheries Departrient has made efforts to manage the Complex.

Since Roseau Fisheries Complex is essential facilities for fishing and marketing in promotion of the
fisheries sectors, it is necessary to improve the condition of the mooring area and encourage people o
utilize the complcx more effectively, The government of Commonwealth of Dominica, therefore,
made a request for a grant aid to improve the mooring area of the Complex.
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CHAPTER 2

" CONTENTS OF THE PROJECT



CITAPTER 2 CONTENTS OF THE PROJECT

2-1  Objectives of the Project

In Dominica, fishery is recognized as an important sector for supplying food to the population
and creating job opportunitics to the people in the coastal arca and it has been required to
promote the fisheries sector.  In this respect, Roseau Fisherics Complex plays important roles
in its capacily as a fisheries support and service center, prbviding a base for fish lancl:i'ng and
marketing, technical services and guidance to the fishermen. However, of the facilities -1lnak-ing
up the Complex, the mooring area for landing fish and preparing for fishing trips is faced with
the préblcm of water turbulence, which makes vsage of the mooring area d_ifﬁcult and
conscquently affects operation of the Complex. In order to improve this situation, the Project is
to rehabilitate the mooring arca with a direct objective to reduce the water turbulence in the
mooring area to practically acceptable level. It will contribute to effective 'opcration of the
Complex and to promotion of the fisheries in Dominica.

2-2  Basic Concept of the Project
2-2-1 Basic Proposal for Rehabilitation of the Mooring Area

The area of Roseau Fisheries Complex faces directly to open-sea without any shelters such as
reeves and islands. Steep and deep scabed is close to the shore. Due to these topographical
conditions and the minimum scale of the mooring area facilities, limited by the aforementioned
topographica] factors, the mooring area is directly affected by weather and sea conditions and its
surface tranquillity is placed at a disadvantage. Accordingly, it can not be avoidable that the
mooring area becomes turbuient, dircctly affected by waves and winds when it is rough
weather. It has been recognized well by the Dominica side and they do not use the mooring area
in such rough weather days.

The problem is that the mooring area sometimes becomes turbulent even when the sea is not
rough. In case of large turbulence, the waves get over the wharves and make splashes at the
comers of the mooring area, which fall on the bus-terminal area and the equipmént outside of
the Center building. It has hindered the usage of the mooring area and consequently made
problems in utilization and maintenance of the facilities of the Complex.



The request made by the Dominica side is to ‘mitigate the water tusbulence in the mooiing arca
when the sca is not rough, by rehabilitation of the mooring area, without reducing its arca. The
Project is, therefore, to improve the mooring arca with a direct objective to mitigate the waler
turbulence and reduce the splashes in usval days, except rough weather days.

In order to reduce the water turbulence in the mooring area, itis necessary to take the following
Measwies;
(i) o decrease waves entering into the mooring area,

(ii} to reduce energy of waves entered into the mooring area in a short time.

Consiruction of new breakwater(s) off the mooring area, sheltering the entrance, would be one
of the measures to decrease waves entering into the mooring area. This measure would be,
however, not feasible because it entails great technical difficulty duc to the deep and steep
scabed off the mooring area. The rehabilitation plan would, therefore, consist of extension of
the existing breakwater(s) to decrease waves entering into the mooring area and modification of
the wharf inside of he arca to wave-absorbing structures. The plan should be prepared so as to

maintain the same area as the exisling one because the mooring area is already at a minimum
size.

2-2-2  Alternative Measures and Their Comparison

As measures to reduce water turbulence and wave splash inside the mooring area, which is the

main objective of the Project, the following methods shall be adopted in accordance with the
aforementioned basic measures.

(1) To make the port mouth as narrow as possible, in order to decrease the energy of outer sea
‘waves entering the mooring area. Provided that boats do not pass each other at the post
mouth, the width of the port mouth is acceptable to be a half of boat length. Since the

mooring area is planned for fishing boat of 14 m long, at the targest, it shall be possible to
reduce the port mouth width to 10 m.

2) To dissip'ate the energy of waves, having entered into the mooring area, by means of wave
absorber. Wave absorber can be either sloping wave absorber or uprlghl wave absorber.
The former has higher wave breaking efficiency, however, a la:ge area is requucd to form
the wave breaking slope. Since the current size of the MOOTINg area necds to be maintained,
wave breaking structures cannot be constructed in front of the existing wharf lines, and
because the bus-terminal area at the back of the mooring area is also highly restraineg,



there is not enough space to build a wave breaking slope. Therefore, upright wave
absorber, which requires smalter area than the former, shall be adopted.

There are somic types of upright wave absorber, as follows;

(a) Upright wave;absorbillg caisson quay

This is an upright quay constructed with concrete caissons, of which the front wall
has verlical, horizontal or circular holes. Ratio of total holes area against total front
wall area of the caissons, that is, the void ratio is generally 15 ~ 30%. The reflection
coefficient becomes less than 0.5 when width of the caisson is 10 ~ 20% of wave
length. It means that effective wave périod depends on width of Lhe caisson.
Therefore, it is unsuitable for the Rosean mooring area where waves of periods of
wide range from 3 sec. to 10 several scc, should be taken in consideration.

(b) Upright quay filled with deformed concrete blocks
It is a structure in which deformed concrete blocks are filled between a wave-
permeable front wall and a impermeable rear wall. In this type of wave absorber,
‘the distance between the front and rear walls regulates upper. limit of wave period,
on which the absorbing structure works effectively.  The longer the distance
between the front and rear walls is, the larger the upper limit of the wave period
" becomes. Therefore, if the distance is long 'cnoﬁgh, the absorber is effective for
waves of wide rangc periods. |
Bottom sfructure is not necessary for thls wave. absorbmg struclure and crown
* structure is not required either, if it is not used as a mooring quay.
Rubble stones can be considered to use in stead of the deformed concrete blocks.
But rubble stones are inferior to deformed concrete blocks in elﬁcxency of wave
absorption and stability against wave action.
A wave absorber constructed with concrete caissons filled with deformed concrete
blocks is a kind of this type, but it is not used excepl special cases because
construction of the caissons requires much time and large cost.

(c) Pier type wave-adsorbing quay
This is a pier under which there is a slope covered with rubble stones or deformed
concrete blocks. In case of a prier of large scale for large ships, waves of large
periods are effectively absorbed, because the wave-absorbing slope can be made
long enough to work on waves with large periods. In case of the Roseau mooring
area, this type can not be adopted because the mooring area is too smali (o build this
type of absorber.



From the abovementioned consideration, a wave absorber combined with (b) and ()
mentioned above is snitable for Roscau |i)oori|1g area. 'The absorber is composed with a
front steel pipe pile pier, sheet pile rear wall and deformed concrete blocks filled between
the pile pier and the rear wall,

Because of the following restraints, itis difficult to reconstruct the east wharl with

wave absorber.

- Since there is the center building adjoining to the east wharf, it is practically
impossible to reconstiuct the east wharf with wave absorber, landward from the
cxisting wharf line.

- Construction of the absorber seaward from the existing wharf line is contrary to the
requirement to keep the existing area for mooring. The mooring area should not be
reduced since it is the minimum scale.

As a result of simulation of water turbulence inside the mooring area made in a case
that both the north wharf and the east wharf are absorbers and in a case that only the north
wharf is absorber, there is not such a significant difference between the two cases as worth
to cope with the abovementioned restraints. It is, therefore, planned to reconstruct only
the north wharf with wave absorber, leaving the east wharf as it is.

Taking these points into consideration, the alternative improvement measures indicated in
Figure 2-2-1 can be arrived at consideration. The difference between each alternative lies in the
method adopted to reduce the port mouth width, as indicated below.

Case 1: Ex{ensioﬁ of both breakwaters by 6 m each (port mouth width 10 m).

Case 2: Extension of the west breakwater by 15 m.

Case 3: Extension of the north breakwater by 10 m.

Case 4: Addition of 15 m long breakwater at the tip of north breakwater, with right
angle. _

Case 5: Addition of 10 m long breakwater at the tip of the north breakwater toward the
west breakwater (the port mouth width is to be 10 m}.

Comparison of these alternative measures is given in Table 2-2-1. The comparison is made
from the four viewpoints, thatis, stop distance (the sailing distance available to boats entering
the mooring area before stopping), water surface area available for moorage, tranquillity of the
mooring area, and invasion of sand/gravel from Roseau River. In the overali evaluation, Case 1
and Case 5 are considered to be the most advantageous for adoption among the options.
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Table 2-2-1 Comparison of Alternatives

Accumulation of sand/

Alternative | Basiness of going in Usable Tranquillity inside the QOverall
and out Moosing aca ana gravel from the dver | Bvaluation
Case | The stop dstance for | Widest area Good Small Good
incoming boats is the
longest. Visibility
from inside and outside
the porl is good. - o _
Case 2 Since the mouth faces | Relatively Good There is a risk that the
the river, thereis arisk] wide west breakwater will
that shoal of the dver lead the river flow into
can be an obstenction the mooring area.
o ..__lon boat’s passing, e — : I
Casc 3 ‘there is a risk that the | Retatively Poor ... because waves! Since extension of the
north breakwater will | wide from the south will | nocth breakwater is
become an obstruction, direclly enter the inside| long, the river llow is
of the north difficult to go into the
breakwater, which docsf mooring area. '
not have wave
- [ Bbsotber,
Case 4 The stop distance is | Narrow Extremely tranguil Small
short. with respocl 10 waves
from the south. - i
Case 5 The stop distance is | Narrower than | Better than in Case | | Smallerthan in Case 1.| Good
shorter than in Case 1.| in Case 1 because the portmouth
is further from the river
mouth,




2-2-3  Simulation of Water Turbulence Inside the Mooring Area

(1) Simalation Techniques and Conditions

In this simulation, stationary state solution of the gentle gradient equation using the finite
element method was used. The calcutation conditions are as follows.

Calculation area @ Semi-circle of 80 m radius incorporating the mooring area
(sec Figure 2-2-2)

Element division :  Triangles of side length 1.5 m

Water depth : 2.5 mover the whole area

Reflection coefficient : 0.9 for the wharf without a wave absorber. As for the north
wharfl which possesses wave absorber, 0.35 when the wave
peribd is 3 scconds, 0.5 when the wave period is 6 seconds, and,
using lincar change between this two period, 0.5 for all wave
periods larger than 6 seconds.
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Fig. 2-2-2  Area of simulation analysis is on the water surface agitation
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(2) Comparison of Simulation Results

Figure 2-2-3 shows wave height ratios against the offshore wave heights when the wave
period is 4, 8 and 12 seconds. Wave direction is at right angle to the port mouth, the
direction which wave energy most casily enters the mooring area. The smaller wave periad
become, the more nodes and antinodes of standing waves appear inside the mooring arca.
The same simulations were made in cach of the following cases of Figure 2-2-1, using
wave period in interval of (.2 seconds from 3 to 15 seconds.

Present state case

=]

Present state case with a wave absorber given to the north quay
Case |

Casc 4
Case 5

o a0 &

Figure 2-2-4 shows the largest wave height ralio along the east and north wharves, for
each wave period. The following is clear from this figure.

A

In the present state case, the wave height ratio is greater as the wave period is shorter,
and the maximum valves appear more than in other cases. In particutar, a wave height
ratio of 3.5 or more appears at around wave periods of 3, 4, 7 and 8 scconds and
roughly 3 is seem around wave periods of 10 and 12 seconds. Wave height ratios
such as these are the cause of wave splash.

In the present state case with the addition of wave absorber, the wave height ratio
reduces to between 40-60% of the present case without it.

In Case 5, wave height ratio when the wave period is 7 seconds or below is roughly
1.1, which shows hardly any difference with the wave height ratio in Cases | and 4,
but, when the wave period becomes longer than this, the wave height ratio falls to 1 or
0.8 and is smaller than in the other cases.

Jﬁdging from the above mentioned and the results of local observations, in which the
amptification coefficieal of waves of 7 seconds or more is greater than that of waves with a
wave period of less than 7 seconds, Case 5 can be adapted as the optimum alternative for
reducing water turbulence in the mooring area. [In Figure 2-2-5, which shows the wave

height ratio distribution in Case 5, the level of tranquillity is far better than in Figure 2-2-3
of the present state.

1]
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(3) Effect of the Submerged Groin

“)

In order to investigate the effect of the submerged groin, simulation was cartied out on the
two cases of Case 5 with the submerged groin and Case 5 without it. Figures 2-2-8 and 2-
2-9 show the results of the wave direction of SW, which is the direction for reflected waves
from the submerged groin to be easy o enter the mooring area. The reflection cocfficicnt
from the submerged groin was set at 0.4, Comparing the case with the submerged groin to
the case without the submerged groin, the wave height ratio is the same when the wave
period is 4 seconds, slightly higher when the period is 8 seconds, and stightly lower when
the period is 12 seconds. In other words, there is hardly any difference between the two
cases. However, waves around the port mouth become higher in the case with the
submerged groin. A similar trend was also observed with other wave directions.

Simulation of Case 5 with Present Topography

The simulation described until now has assumed a constant water depth of 2.5 m, however,
the water depth obtained from the sounding survey conducted in August 1998 shall be used
here. Figure 2-2-8 shows equi-depth lines based on these recent observations. The water
depth for the calculation has been added MHWI. 0.6 m to it. Moreover, as shown in
Figun: 2-2-9, the port mnouth widih of 10 m is taken to be the distance between fenders
attached to the crown concrete of the west and north breakwaters, therefore the width for
wave pa'ssagc'be{:omcs 11.3 m. In the present state case, however, since there are no
fenders, the width for wave passage is the interval between the positions at 0.5 m backward
from cach breakwater tip. This width is 18.5 m. In the following calculations, this shape
shall be applied to Case 5 and the present state case, respectively.

Furthermore, concerning the wave feﬂection coefficient on the north wharf with a wave
absorber, since the wave period that is generally likely to oceur is 12 seconds or less, it is
desirable for the reflection  coefficient regarding these wave periods to be 0.5 or less.
Figure 2-2-6 has been obtained on base of many experiments on absorbers in front of
breakwater and sea wall. If the crown level is higher than the still water level, the
reflection coefficient K, depends on the ratio B/L,,, of the width of the absorber at the still
water level against wave length and the ratio H, ;/h of wave height against the water depth,
bearing no relation to the crown level.

Then, taking the water depth has 2.5 m, reflection coefficient K is shown in Figure 2-2-7
for cases that wave height is 0.5 and 1 m on the base of Figure 2-2-6. From the figure

reflection coefficients against each wave period are obtained as shown in Table 2-2-2 and
2-2-3.
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Table 2-2-2 Reflection coefficient Ky, for the widih B = 6m

Period Wave length B,/ L 3 K

(sce.) " {m) H,:=0.5m H,=1.0m
3 12.09 0.496 less than 0.32 less than 0.32
6 28.31 0.212 less than 0.32 less than 0.32
9 43,62 0.118 .34 0.31
12 58.4 0.102 0.51 043
15 73.3 0.082 - .65 0.53

Note : I Be is 7 m, K is 0.55 against wave period 15 scc.

Table 2-2-3 '_R_eﬂcc(ion coefficient K, for the width B,.= 5m

Periad Wave length B./L, 3 Ky

{(sec.) (m) : H,,=0.5m H,,=1.0m
3 12.09 0403 less than (0,32 less than 0.32
G 28.31 0.177 less than 0.32 less than 0.32
9 43.62 0.184 0.44 0.34
12 58.4 0.036 Q.63 .53
15 73.3 0.068 0.75 0.63

16




I
:‘&M-O@I ~ 040 e, At
Xy Borbvy s QQARQ098 L1y [0 22033400

. 1 ok~ 0} o | ©

o8 Airg2s | ~——008-Cw & | o
o L QOT9 0.3 ~ §.43 [ A
1Z-ou) w | & | &

a, 9q T4 =~ D14 )
Q8 2 e, Y - W - YT LN X .

ot ‘1\'3*0&.. j 0"0-.0_4.“
» [ ] i

P S ' T een
04 %ta‘}_ﬁﬁ‘ywﬁ‘_ 2%,

/ i - m

A/ ReGR8=G4) & a H

Bt Ot . I E

02
\{r.m-oza ~0.49
8./t O14+015
. L
G Gl 02 03 a4 03 06

Holh

Fig. 2-2-6 - Reflection coefficient K, of composite breakwaters with absorbers
{Tanimoto and others, 1987)

(From Gregory: Handbook of port and harbour engineering, 1995)

08

P T T
r 1 #H1/3505m
05 t | :

0..5 KJ:: \\ .’HWﬂm‘ -]

01

0.3

0.t

0.03 . 0.1 Q.15 Q.2
Be/L1/2

Fig. 2-2-7  Reflection cocfficient K, of North wharf

17



As indicated above (Table 2-2-2 and 2-2-3), the longer the period is and the smaller the
wave height is, the larger the reflection coefficient becomes. Wave height in Roseau is
usually less than 50 centimeters, Asswining that the effective width of wave absorber is 6
m and the wave height is 0.5 m, the reflection cocfficient is approximately 0.5 for the
waves of 12 second in period, according (o the Table 2-2-2. In the case of the width of
wave absorber is 5m in the same condition, the reflection coefficient increses 0.63
according to the Table 2-2-3. Therefore, the width of wave absorber is required 6m at
least. In the following simutation, based on this table, the reflection coefficient has been set
as 0.35 for wave period of 3 to 10 seconds, and increased by slraight line progression
from 0.35 at 10 scconds to 0.63 at 15 seconds.

Figure 2-2-12 shows the largest wave height ratio along the whar{ against the offshore
wave in the case of WSW direction, which approach the port inouth at almost right angles.
The figures of 8 m, 9 m, 10m, 1{ mand i2m in Case S are widths between fenders at the
port mouth, and, as was described above, the width of wave passage is 1.3 m wider than
these distances. The difference in wave height ratio is small when compared among' the
port mouth widths of 8 m, 9 m and 10 m, but it becomes lacger when compared belween
10 mand 11 m. Accordingly, a port mouth width of 10 m is considered to be appropriate.

In the present state, sharp peaks of 3.5 or more can be seen in the wave hcight ratio for
wave periods of 4.2, 7.2, 9.2 and 11.8 seconds, but no such peaks appear in Case 5. In
Case 5, when the port mouth width is 10 m, after dcmlonst'raling a peak of 1.36 around a
wave period of 6.4 seconds, the wave height ratio increases gently to 1.65 as the wave
pefiod rises until 15 seconds. Figures 2-2-13 and 2-2-14 respectively show the wave
height ratio distribution in the present state case and Case S'(port mouth width 10 m) at the
wave periods of 4, 8 and 12 seconds. It can be seen that, at times when the wave period is
12 seconds or less, the level of tranquillity in the port is greatly improved in Case 5,
compared to the present stale case.

However, when the wave period is 15 seconds, whereas the wave height ratio is 3.5 in the
present state case, ilis 1,58 in Case 5. Moreover, as indicated in the Table 2-2-2, because
the reflection coefficient increases rapidly when the wave period becomes larger than 12
seconds, it is clear that wave splash made by waves of such large period will also occur in

Case 5. Generally speaking, the energy density of wave components of a period of more
than 12 seconds is small, so that this should not prove to be a major problem. It is
assumed that wave splash onfy becomes a major problem in Case 5 in several times a year
when hurricanes pass through or around the Caribbean Sea.
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2-24  Caloulation of the Mooring Area Operating Rate

The following two types of obscrvation data were used in calculating the operating rate of the
mooring arca.

A. Values of offshore waves visually obscrved daily basis by Dominica Coastal monitoring
Programme from the coast in front of Rosean market (Dominica Coastal monitoring Program,
Section 1; Observation period ; From September 1987 to May 1988 and from Scptember
1988 to April 1989).

B. Values observed during this study using a wave recorder ¢very two hours at 10m deep
ofishore-ward of the tip of the north breakwater (Observation period: From July 16 to
October 29, 1998).

Figures 2-2-135 anid 2-2-16 show the resulis of simulation of the largest wave height ratio along
the wharf within the mooring areain the present stale case and Case 5, for cach wave direction
and wave period. Mu!tipiying the above observed values by this wave height ratio, wave height
inside the mooring area was calculated. The results of this are shown in Table 2-2-4. Excepting

the time when waves are coming from directions between WNW and SSE, the sea condition
was regarded (o be tranquil,

Table 2-2-4 Mooring Arca Operating Rate

Data Operating Threshold Wave Height Operating Threshold Wave Height
30 cm 50¢cm
Present State Case 5 Present State Case S
A 43% 89% 73% 7%
B 52% 83% 65% 5%

Generally spcaking, the threshold wave height for operation by small fishing boats is 30 ¢cm. In
this case, the operating rate in the present state case and Case 5 is 43% and 89% .respectively
when using Data A, and 52% and 83% respeclively when using Data B. This disparity arises
from the fact that the wave periods in Data A are longer than those in Data B because Daia A
was obtained from visual observations. Taking into consideration that Data A does not contain a
part of data during the calm season and Data B was taken only during the hurricane season, the
yearly operating rate would be considered about 90 % in Case S.
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The operating rate would be, therefore, improved to around 90% in Case 5 from 50% at the
prcscn't one. Then, the days of operation through a year will be roughly estimated to be
around 320 days in Casc 5 against about 180 days in the present state.

Since the above cstimate of the rate is based on the wave observation conducted in a rather
short period, the actual operating ratio has a'possibility to be changed by weather condition.

2-2-5  Conclusion of simuiation

The request from the Dominica side seeks to climinate wave splash that occurs in the mooring
area at normal days, except rough dajrs and when hurricanes strike, without reducing the usable
space of the mooring area. From the results of the above-mentioned sinulation of water surface
turbulence in the mooring area in each alternative measure indicated in Figure 2-2-1, Case §
indicates the highest wave splash reduction effect among the alternatives. In this case, it is
estimated that wave splash that currently occurs in normal days, except rough days and the days
having waves with long periods more than 12 seconds, can be mostly eliminated,

In conclusion, the Case S shall be taken as an practically appropriate measure to improve the
mooring area for the Project.
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2-3  Basic Design
2-3-1  Design Direction

With consideration given to the curcent situation in Dominica and the natural conditions in
particular waves and environiment to the rear of the Project site, this Project, which is to be
implemented within the bounds of the Grant Aid Scheme of the Government of Japan, shall be
implemented through designing improvements of the pbrl facilitics that are required to climinate
wave splash, which currently occurs at normal days in the mooring arca of Roseau Fisheries
Complex,

(1) Dircction with rcgard to Natural Conditigns

Waves outside of Roseau mooring area are in general extremely tranquil, except the times
when a hurricanc approaches or low pressure is influential. However, the design of
facilitics must take into account waves that are caused by hurricanes. According to the
Actualization Examination Report on the Coastal Fisheries Development Plan of Dominica
(March 1996), the design conditions of the port taking hurricanes into account are as
indicated in Table 2-3-1.

Table 2-3-1 Design Conditions

Ttem ' Design Value Remarks

Maximum wind velocity 153,38 mfsec. During approach of hurricanes

Maximum waveheight (significant}] H = 8.0m 30 year probability offing waves,
& S S veoeen |0 =70m, To=103 sec.
£ | Water level | Tide level (high 6d) |[MHWL =CDL +0.6m | S
'é Suction height | Maximum +0.6 m During approach of hurricancs
(g Maximum flow velocity 0.5 mfsec. o
< | Seismic coefficient 0.1 Recommended value: 0.20
i Bottom sediment Crushed sand mixed with gravel
“eé L (grave! pieces of 20-30 cm diameter in places)
5 Rainfall 12,073 mmvyear -

Tewperature | Annual variation | Maximum tepiperature 35 °C | Maximoum 34.0 °C B

‘ Daily difference 11.6°C Maximum daily difference

Humidity 80%

Water temperature Fresh water temperature 32 °C

| ~ Surface Foundation Bod
§ Wet density 1.75~1.90i0n/1n’ Ditto
5 | Moisture content | 19%wt 13- 14%w1
S | Soit yype/Particle size Sand (0.07-2.0 mm) 80% Sand 45-65%, rest is gravel
s | N value 3-26 B 26 minimum
i Layer thickness 3m~5m Seabed surface and below

CDL: chart datum level (£0.000 m in the Project)
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The wave height in front of the port facilities is determined as Table 2-3-2 with
consideration given 1o the above 30 year probable wave and its shallow water deformation.

Table 2-3-2  Frontal Wave Heights at the Project Site
{calculation using 30 year probable waves)

: Wharf and Broakwater | Submerged Groin Area
Main offshore wave direction w w

Offshora wave height Hy, (m) 1.0 7.0
Offshore wave period Ty (m) ' 10.5 10.5
Offshore wave length Ly (in) 172 172
Conveited offshore wave height Hy, (m) 6.65 6.65
HyL, : 0.03867 0.03867
Shallow sea wave direction w w
Peak wave height Seabed ground height (m) 7.1 4.1
(wave before breakwater)
Water depth (m) 7.7 . . 4.6
Wi, ‘ 1.15 0.69
H/H, 119 0.82
Wave height H (m) 791  (=8.0m) 545  (=55m)

Note) Seabed gradient: i = 1710, tide level: HWL +0.60 m

(2} Direction regarding to Design Wave of Target Facilities

The facilities targeted for improvement are the north breakwater and north wharf.
Concerning extension of (he north breakwater, a design wave height of § m indicated in
Table 1-3-2 shall be adopted for the breakwater.

Concerning facilities for modifying the north wharf to a wave breaking structure, the
design wave height is calculated in the following manner based on transmitted waves from
the west breakwater (see Appendices A-1). First, the maximum wave height {If,.,) at the
front of the west breakwater is as follows:

According to Table 2-3-2, the characteristics of design wave in front of the west
breakwater have been determined as follows:
Offshore wave length L, = 172m
Equivalent deepwater wave height H'y= 6.65m
H', L= 0.03867
Water depth h = 77m
Relative depth hH'= 1.15
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From Figure 2-3-1,
H,,/ 1= 1.0
H,, /=15
Therefore  Hy,,= 6.65 X' 1.0 = 6.65 m
H, =665 X1.5=997Tm

Wave height H, transmiltted by the west breakwater is obtained from Figure 2-3-2 as
follows;
OnH,,;; K;=033 isoblained from the figure using:
h/H =0.9/6.65 =0.13 and d/h = 5.6/1.7 =0.72
Therefore Hy=6.65 X 033=22m

OnH_ ;. K=035 is obtaincd from the figure using:
h/H =0.9/9.97 = 0.1 and d/h = 0.72.
Therefore H,=9.97 X 0.35=35m

Based on the above, the designing wave height is set 3.5m for the pier of the north
breakwater and 2.5m for the deformed concrete blocks as wave absorber.
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(3) Direction for Measures for Reducing Wave Splash
1} Improvement of the North Wharf to a Wave Breaking Structure

The land in the rear of this whaf is currently used as a parking area and bus terminal
for vehicles entering and leaving the fisheries complex and market. Therefore, a
structure which entails minimum prolrusion to the rear should be adopted.
Accordingly, as was mentioned carlier, it is appropriate to adopt upright rather than
slbping wave absorber, Regarding the effective width of the wave absorber, the

effective width (Be) shall be set al 6 i, bearing in mind that at least 6 m is required as
mentioned in 2-2-3 (4),

For this reason, the existing north wharf with a width of 2 m shall be reformed into a
pier type using steel pipe piles; moreover, wave absorber with an effective widith 6 m
shall be constructed and the retaining sheet piles shall be put in place at the land side,
The crest of this pier shall be higher so that normal waves can easily pass underneath.
A parapet shall be attached on the crown of the retaining sheet piles,

2) Narrowing the entrance by extension of the north breakwater

According to the Basic Design Study Report on the Coastal Fisheries Development
" Pioject in Dominica (October 1993), fishing boats planed are as follows:

Large fishing boats Total length:  14.0m
Width: 45m
Draft: 1.8 m

Provided thiat boats do not pass each other in a port mouth, width of the port mouth is
usually sel as at least a half of boat length or about three times of boat breadth. In
Case 5, adopted as the appropriate measure in the previous section 2-2, the port mouth
width is 10m. This satisfies the above criteria in terms of boat length, but not in terms
of boat width. However, since the mooring area is used only when sea condition is
tranquil, the port mouth width can be set at 10m as indicated in Case 5.

(4) Direction for Re-arrangement of Area behind the North Wharf

In order to implement the aforementioned wave absorbing structural improvement to the
north wharf, the retaining sheet pile must be moved about 7 m backward in the land area.
Since an sewage pipe (PVC, 100 mm in diameter) and emergency discharge pipe (PVC,
100 mm in diameter) are installed underground in this area, they need to be re-arranged.
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Moreover, since the said improvement of the north wharf will reduce the existing parking
arca, a parking arca shall be newly prepared in order to compensale the reduction.

Dircction for Panial Raising of Exisling Submerged Groin

The existing submerged groin is buried up to almost top of its concrete blocks with sand/
gravel, transported by the Roseau River.  Sand/gravel, therefore, are flowed over the
submerged groin when water flow of the river increases, and accumulate around the tip of
the north breakwater,

At present, thc'dcposit of sﬁnd/gravcl has not hindered fishing boats passing the mouth of
the mooring arca. 1lowever, by reduction of the mouth widih for improvement of the
tranquillity of the mooring arca, there would be a possibility that the deposit becomes
obstruction in future.

Therefore, in order to reduce sand/gravel flowing over the submerged groin, steel sheet
piles shall be driven along the groin (river side of its concrete blocks) in about 15m long
from the north breakwater. Height of the sheet piles will be CDL -1.0m.

fn order to check the influence of the partial raising of the submerged groin on the
calmness of the basin, the calculation of wave height distribution in the mooring area was
conducted for Case 5 with the present submerged groin and for Case 5 wilh the submerged
groin which is raised up to CDLX0m in crown height at the part of Sm long ncar to the
north breakwater. The wave direction is set SW. The reflection coeflicient of submerged
groin was taken as 0.6 for the raised part and 0.4 for the other part.

The results are shown in Figures 2-3-3 and 2-3-4.
The wave height ratio against the offshore wave height is stightly higher in the case with

partially raised groin than in the case of the present groin around the intersection area of the

submerged groin and north breakwater, bul the calmness in the mooring area is almost the
same in the both cases.
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Direction regarding Constiuction Conditions

Design of the Project facilitics shall basically be carcied out based on Japanese technical
standards and in compliance with British and American construction-related legislation and
standards and the CUBIC CODE stipulated by Caribbean nations (Caribbean Unified
Construction Standard). Concerning environmental criteria, Japancse criteria shall be
applicd.

With respect to construction materials, sufficiently durable items shall be selected and
locally procurable materials (including imports) shall be utilized as much as possible. Other
waterials shall be imported from Japan, the United States and other nearby countries.

Direction regarding Ultilization of Local Contractors and Equipment/ Materials

The Project work can basically be handled by local contractors, However, concerning
speg:ial works such as placement of sheet pile and underwater work, etc., consideration
shall be given to emplo'ying foreign technicians. Moreover, as for the sheet pile driving
machines and other special construction machinery, these shall be procured from nearby
countries including the Uniled States.

Dircction regarding Operation and Maintenance Capacily of the Implementing Agency

It appeérs that opcrélion and maintenance of the port facilities (including dredging of the

mooring area) will be carried out as necessary with cooperation provided by the Ministry
of Works.

Direction regarding Setting of the Scope and Grade, ctc. of Facilitics, Equipment and
Materials

Mooring area facilities shall be improved with a view to eliminating wave splash inside the
mooring area at normal times, except for splash caused by rough weather, hurmicanes and
by long period waves. Morcover, the improved facitities shall be given structures that have
sufficient resistance against huiricane waves.

{10) Direction regarding Work Period

The construction shall be finished within the period for implementation of Japan’s grant
aid. The work shall be carried out firmly with sufficient preparation of necessary
equipment and matenial in advance and measures to minimize influence of hurricanes.
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(1) Designing Cteria of Structures

1) Design Standards

2)

Since Dominica does not possess its own technical standards, international technical
standards arc applicd. = In Dominica, BS and ASTM standards are generally applicd
to concrete material and steel. In this plan, the following standards, which either meet
or exceed the aforementioned standards, are applied.

Port Structures Standard Dcsigﬁ Method: Japan Fishing Port Association
Road Paving Manuak: Japan Road Association

Soil Testing Methods: Japan Socicty of Soil Mechanics and
Foundation Engineering

Concrete Standard Specifications: Japan Socicty of Civil Enginccrs
Japan Industrial Standards (J1S): Japanese Standards Association
British Standard (BS)

American Society for Testing and Materials (ASTM)

Design Loads

Of the design loads, the dead loads of materials have been determined in the manner
shown in Table 2-3-3 based on the Actuatization Examination Report on the Coastal
Fisheries Development Plan of Dominica (March 1996).

Tablz 2-3-3  Material Loads

Type Density  {ton/m’) | Irternal Angle Remarks
In Air In Water of Friction
Load | Seabed sediment 1.90 1.00 35° In case of sand enly
(afier dredging and compacting) 1.6/0.85ton/m*
Reclaiming sediment 1.30 1.00 35°
(filling sand)
Back [illing sediment 2.10 1.24 35°
(maximum 70mm) (1.80) (1.00)
Stones 2.80
Plain concrete 2.30
Reinforced concrete 2.45
Live load ' t ton/m? (pier, wharf)
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2-3-2

Basic Design

(1) Overall Plan

. The scope of this improvement project is indicated in the plane view shown in Figure 2-3-

5.

D

2)

Extension of the North Breakwater

The north breakwater shall be extended toward the tip of the west breakwater,
Regarding the distance between the tips of both breakwaters, the port mouth width of
10 m shall be securcd between the fenders that are placed on the crown concrete of
cach breakwater. The extended breskwater shall be double steel sheet pile structure
with crown height of CDL +1.5 m (same as the existing breakwater structure). The
tips of the extended portion and the existing west breakwater shall be furnished with
fenders. A parapet shall not be constructed on the extended portion, same as the
existing west breakwater.

Re-construction of the North Wharf to Wave Absorbing Structure

The exisiing'ndrlh whaif shall be removed and, in its place, a steel pipe pile pier with
crown height CDL +2.0 m and widih 2 m shall be constructed at the side of the
mooring area in the same position as the existing structure. At the position of
approximately 7 i back from the central line of the front steel pipe piles, a steel sheet
pile-type revetment of crest height CDL 4+2.5 m shall be constructed. A parapet of
0.75 min height shall be placed on the crown of this revetment, and a penetrable fence
of 1.8 min height shalt be placed on the parapet.

In the area belween the steel pipe piles on the mooring area side and the steel sheet pile
revetment, wave absorber shall be formed by filling with artificial deformed concrete
blocks on the rubble mound foundation. Since it is difficult to place arificial concrete
blocks up to the HWL in the area of 2 m in width undemeath the pier, it is thought that
the effective width for wave absorber in this part is reduced by half to 1 m. By adding
5 mof the remaining width of the wave absorber, the total effective width of the wave

absorber becomes 6 m, which is consistent with the design direction described in 2-3-
1.

The interval between steel pipe piles on the mooring area side shall be set so that the
artificial concrete blocks are not able to become extricated in the direction of the
mooring area, Moreover, to ensure that normal waves are able to easily pass beneath
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3)

the picr, hanging concrete shall not be placed at the front of the pier. Tn order to
prevent bending of the steel pipe piles caused by means of collision and abrasion by
the artificial concrete blocks, the piles shall be given sufficient thickness and concrete
shall be filled in the part above the foundation ground height.

With this fc—constmtiion, the crown height of the new north wharf shall be 6.5m
higher than (he cxisting one and front concrete curtain shall not be provided for the
wharf, Therefore, when the fishermen use this north wharf, more attention and care
will be required for safety work.

Re-arrangement of Land Behind the North Wharf

Two existing lighting poles and an emergency discharge pipe line (PVC, 100 mm
diameter) shall be tansferced to the land side of the abbvc-mcntioncd steel sheet pile-
fype revetment, and a sewage pipe line (PV.C,' 100 mm diameter) shall be temporarily
nmoved behind the revetment during ground improvement works and returned to its
original position after the completion of works.

In order to compensate the reduction of the parking area, caused by the wave breaking
structural improvement of the north wharf, the following measures shall be taken:

A. Make the width of the footpath alongside the revetment as 1.0 m.
B. Remove the existing central dividing strip.

C. Pave a part of the gfass area seaward from the existing power transformer
and reclaim about Sm wide and 20m long from the end of the grass area
along the Roseau River for additional parking area. The retaining wall of
the additional parking area shall be constructed with steel sheet piles and
concrete. The sheet piles extracted form the existing north wharf shall be
utilized for this work

Taking these measures, the total area for parking will become same as the present
status and it will be possible to keep the presenl parking capacity or increase some
more, as follows;
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Comparison of Bus Terminal Atea

Parking Pavement/strip
Total .
Present status 660 m’ 208m* 958w’
Remodeling E o _ L
Decrease by Improved Mooring Area (-) 196 m* (1) 50w’
By temoval of the divider strip #84m () 84w
Rearrange a part of the green arca (+) 12 m’ -
Newly reclaimed area(+) 100 m?
Total om' ()13
Area aflter the Re-arrangement | 660 m’ 164 m 824 m?

Comparison of Parking Capacity
Preseat status |

Park Style  =Train slyli; along the pavement of north wharf and divider strip

Parking Capacity = Mini Bus (length4.5m x width 2m)
Beside the pavement of north wharf 7
Beside the divider strip 6
Total 13

After R-arrangement ¢

Parking Style = Aslant style  (See Fig.2-3-10 )

Parking Capacity "=MiniBus (length4.5m x width 2m)
Beside the pavement of norih wharf 13
Newly reclaimed area S
~ Total 18

4) Partial Raising of Existing Submerged Groin

By driving steel sheet piles, a sheet pile wall shall be made in about 15m long from the
side wall of the north breakwater, along the concrete block line (rive side) of the existing
submerged groin.  Height of the sheet piles shall be CDL+0m, except the end (about
1m) of the sheet pile wall, which is CDL-0.25m.  Thus, the raising part with height
CDL :0mi will be 5m long when the submerged groin is seen from the sea side. The
sheet piles extracted form the existing north wharf shall be utitized for this work.

(2} Basic Design Drawings
1} Plane View of the North Breakwater and North Wharf Improvementé

Figure 2-3-6 shows the plane view of the extended portion of the north breakwater and
improvement of the north wharf, In order to avoid up-pressure of waves, FRP grating
shall be placed on the crown of the north wharf pier.
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2) Improvement Structure of the North Wharl

Figure 2-3-7 shows front and section views of the improvement to north wharf.

3) Structure of the North Bireakwater Extension

Figure 2-3-8 shows section views of the north breakwater extension, while Figure 1-
3-5 shows the front view of the tip of the north breakwater.

4) Remodeling of the Parking Area Behind the North Whart

Figure 2-3-10 shows a direction view of small vehicles patked in the parking area
following restructuring of the notth wharf.

5) Patial Raiéing of Submierged Groin

Figure 2-3-12 shows a plane view and a section view of the partial raising of the
submerged groin.
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CHAPTER 3  IMPLEMENTATION PLAN

Implementation Plan

3-1-1

Implementation Concept

(1) Basic Direction

2

The Project improvement works shall be implemented in accordance with the following

basic policies.

)

2)

4)

3)

6)

Local manpower and Jocal cquipment and matesials shall be wiilized as much as
possible, however, concerning areas of marine civil engincering that require expert
technology and expericnce, since there are no local contractors or engincers that
possess such technology and experience in Dominica, procurement from nearby
countries shali also be considered. |

Attention shall be paid to protecting the surrounding environment and preventing
disruption of traffic and market activitics around the construction site.

Close cormnunications_ shall be maintained with the Dosmninica side to ensure smooth
implementation of the Project.

Care shall be taken to ensure that operation of the other facilities of Roseau Fisheries
Complex {center building, workshop, fishermen’s lockers, slipway) is not hindered
during the construction period.

Considering the construction site is limited due to the close proximity of the road and
central market, efficient construction methods shall be adopted so as to conduct the
work smoothly.

Culture and traditions of Dominica shall be respected.

Components of Work

The Project work shalt consist of the following components.

1}

2)

Securing of the Project site

Work for the wave absorbing structural improvement of the north wharf.
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3) Norih breakwater extension work

4) Re-arrangement of the bus terminal arca and incidental works entailed by the wave
breaking structural improvement of the north wharf,

5) Patial raising of the existing submerged groin with stecl sheet piles
6) Provision of scrvices for implementation and supervision of the above works

7)  Procedural work necessary for implementation of the Project

3-1-2 tmplementation Conditions

The construction site is cramped and adjoined by the central market and roads, To ensure that
affic and market activitics are not hindered and secure safety for people and vehicles around
the Project site, the consiruclion area shall be fenced off and safety measures shall be taken for
transportation of construction material. Consideration shall be given to secure water, power
supply and sewerage for the other facilities in Roseau Fisheries Complex (the center building,
workshop, fishermen’s lockers, slipway) to maintain their operation as much as practicable.

Efforts shall be made to obtain hurricane information in advance, and measures shail be taken to
protect the facilitics as much as possible during and after the works. Consideration shall also be
gtven (o the construction methods to minimize effect of hurricanes.

3-1-3  Scope of Work

The scope of works to be bome by both countries in implementation of the Project is as
follows.

<Work to be bormne by the Dominica side>
1} Tosccure the construction site and surrounding area.

2) To regulate and control traffic around the Roseau market and the Project site during

the construction period for safety traffic and smooth execution of the construction
work,

3) To provide temporary construction yards and quarries for obtaining stones and earth
and their disposing.
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<Work to be Borne by the Japan side>

1) Procurement of all equipment, materials and manpower required in (he Project
improvement work

2) Marine and land transportation of equipment and materials necessary for the Project
improvement works and insurance for their transportation to the Project site.

3} Assistance and consultant supervision of the detailed design and tender
3-1-4  Consultant Supervision

Following conclusion of the contract for consuliing service with the government of Dominica,
the consultant shall conduct a site survey and hold consultations with the government for
preparation of the detailed drawings, tender documents with specifications of the works, etc. in
Japan and preparc the tender 10 select contractors in accordance wilth the implementation
procedure stipulated under the Grant Aid Scheme.

Following conclusion of the contract for construction, the consultant shall check the shop
drawings prepared by the contractor, supervise the construction work.

The consultant shall dispatch a supervisory engineer to Dominica during the construction 1o
provide guidance to and supervise the contractor, ensuring that the works are executed on time
and in accordance with the specifications given in the tender documents. The consultant shall
also conduct inspections of the works and attend quality control testing, witness progress
inspections and prepare the consultant supervision report.

3-1-5 Procurement Plan

The construction equipment and materials required for the Project improvement works, and
their procurement sources, are as indicated below.

Local procuremenl: Sand, stone, reinforcing sleel, cement, wood, general construction
machinery, etc.
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Procurement from Japan or third counlries @ Steel frame, stecl piles, stecl sheet pile,

underwater concrete, fenders, steel molds, special construction machinery (steel pipe

pile and sheet pile driving machines, etc.)

3-1-6  Implementation Schedule

Itis scheduled for the Project detailed design to last 3.5 months and the work peciod to last 8.5
months. The implesmentation schedule is shown in Table 3-1-6.

Table 3-1-6 Work Implementation Schedule

1 2 K]

4

5

6

1 3 9 10

11

(Site survey)

l I

Detailed Design

{Work in Japan)

14 (Work in Dominica)

4 (Work in Dominica)

(Total: 3.5 .monlhs)

Implementation

1 (Waorks preparation)

{Wave breaking wharl works)

(Bus terminal area works)

| (Breakwater extension works)

{Total: 8.5 months)
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3-1-7

Measures to be taken by Dominica side

The following necessary measares should be taken by the Government of the Commonwealth
of Dominica on condition that the Grant Aid by the Government of Japan is extended to the

Projecl.

)
2)
3)

4)

3)

6)

7

8)

E)

10)

1)

12)

to secure a lot of tand necessary for the Project;
to clear and level the site for the Project prior to the commencement of the construction;
to provide a proper access road to the site;

to provide facilities for distribution of electricity, water supply, telephone trunk line,
drainage and other incidental facilities outside the site;

to undertake incidental outdoor works, such as gardcning, fencing, exterior Jightning,
and other incidental facilitics in and around the site, if necessary;

to ensure pfornpf unloading and customs clearance of the products purchased under the
japan's Grant Aid at ports of diserbarkation in the Commonwealth of Dominica;

to exempt Japahesc nationals from customs dutics, intemal taxes and other fiscal levies
which may be imposed in the Commonwealth of Dominica with respect to the supply
of the products and services under the verified contracts;

to accord Japanese nationals whose services may be required in connection with the
supply of the products and services under the verified contracts such facilities as may
be necessary for their entry into the Commonwealth of Dominica and stay therein for
the performance of their work;

to bear commissions, namely advising commissions of the Authorization to Pay (A/P)
and payment commissions, to the Japanese bank for its banking services based upon

the Banking Arrangement (B/A),

to provide necessary permissions, licenses and other authorization for implementing
the Project, if necessary;

to ensure that the facilities constucted and equipment purchaied under the Japan's
Grant Aid be maintained and used properly and effectively for the Project; and

to bear all the expenses, other than those covered by the Japan's Grant Aid, necessary
for the Project.
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3-2  Operation and Maintenance Plan

It is forecast that sand/gravel will accumwlate around the port mouth and in the mooring area,
though it would be mitigated by cxlension of the north breakwater and natrowing of the port
mouth, It'is, therefore, necessary for the Fisheries Development Division to carry out

maintenance dredging with cooperation from the Ministry of Communications, Works and
Housing. '
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CHAPTER 4 PROJECT EVALUATION AND RECOMMENDATIONS

4-1  Project Bffect

The request made by the Dominica side is to reduce the water turbulence in the mooring arca in
usual days, cxcepling rough weather days, by rehabilitation of the mooring arca, withowt
reducing its arca. Faced with sever topographical conditions surfou nding the mooring area and
a number of rc_slraints such as not to change the size of the mwooring area and o avoid
modification of other facilitics as much as practicable, the rehabilitation plan deseribed in the
ptevious chapter was prepared as the feasible measure practicaily available.

With this rehabilitation, itis cxpéctcd that (he wave splashes can be mostly eliminated in usual
days except rough days and the days having waves with long periods over 12 seconds. In
specific terms, as the results of simulation of water surface trbulence in the mooring area, it is
anticipated that rate of significant waves less than 30 cm high in the mooring area will be
increased from about 50% at present to arcund 90% by the rehabilitation work. With the
extension of the north breakwater, there could be an advantage in reducing river sediment
flowing into the mooring arca.

For promotion of the fisheries sector under the development policics for diversifying the
primary industry, Roscau Fisheries Complcx-hm: important roles as a core facility for
contribuling (o priority issues of enhancing fish landing, marketing and supporting fishing
activities. Implementation of the project will improve the level of tranquillity of the mooring area
and make it easier to unload fish and prepare for fishing. With this effect, it is anticipated that
the Project will contribute to operations at Roseau Fisheries Complex, and promotion of
fisheries in Dominica.

Implementation of the Project under the Grant Aid Scheme of Japan is also considered to be
appropriate when viewed from the following viewpoints.

{1} The direct beneficiaries of Roseau Fisheries Complex, including the mooring area, are the
fishermen and people working in fisheries. The Project benefit is not only limited to people
living close by to the Complex, but all fishermen in Dominica will benefit through
operations of the Complex such as collecting and marketing fish from regional fishing
viliages

{2) Roseau Fisheries Complex is not a profit-making facility, but a public service facility,
since it is utilized by fishermen, fish-venders and consumers in general.
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)

"The Project facilities will not make any impacts or affecis on the surrounding natural and

soctal cavironment,

4-2  Reccommendation

By reducing water (urbulence and climinating wave splash inside the mooring area,

implementation of the Project will make it easier to utilize the mooring area and result in the

aforementioned effects. In order to realize the effects, it is necessary for consideration to be

given to the following points in addition to the implementing the Project.

(1

(2)

Risk Prevention During Rough Weather

It is impossible to deal with the effects of hutricane or rough weather conditions and waves
of long period. It is necessary to take steps to avoid danger in such conditions by
suspending use of the mooring area, evacuating fishing boats to other places and so on.

Necessity of Maintenance Dredging

It is forecast that gravel will enter and accumulate around the port mouth and in the
mooring area. Although this will be mitigated somewhat by extension of the north
preakwater and naﬁowfng of the port mouth, it will still be necessary for the Fisheries
Development Depairlment to conduct maintenance dredging around the port mouth with
assistance of the Ministry of Communications, Works and Housing.

Necessily of Maintenance Management

Even though tranquillity inside the mooring arca will be improved and normally occurring
'\Vave'spTas.h will be almostly eliminated in usual days, this does not mean that maintenance
and repair of facilitics and cquipment at the Complex will be no longer necessary. Since the
Complex facilities are in sea wind, il is essential that the building facilities and equipment
such as bits on wharves and pumps, the incinerator, fish-waste disposal unit and
pipes/cable-supports, etc. be maintained with necessary measures such as rust removat and
painting etc.
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