





14.1

14.1.1

Chapter 14 Construction Program
Construction Program

Quantity of Works

The major works for the construction of the Short-term Development Plan

14.1.2

are reclamation and dredgmg, the volume of which arc 150,000 m?® and
40,000 m3 respectively. Thus, 110,000 m* of general earth should be
collected from the borrow arcas. Total rock materials for proposed seawall

and breakwaters amounts té 95,000 m3.

Total rock materials 95,000 m?
- Reuse of the cxisting breakwaters 16,000 m?

- New rock materials ' 79,000 m?

Total concrete volume amounts to 9,300 m3 breakdown of which is as

fol’lbws._

Construction  Method

- The construction program for major construction items is studied for cost

estimation and schedule preparation.

Major work items for the Short-term Development Plan includes:

In Coastal Protection Work

Seawall {rock riprapping)

Concrete apron

Concrete U-shaped drainage

Asphalt pavemém

Temporary berthing JGU.Y (concretc)
Detached breakwater (rock dike) -
Leading Jetty (rock dike)

T T T - N T~ &

. Plantation and Landscaping

Car 'pa=rking (Asphalt pavemecnt)

s

- Dredging of ordinary soil, sand and silty soil
Dredging of coral bed (blasting)

o LT

1. Stream outlet relocation

m. Others
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In_Port Improvement Work

a. Breakwater (rock mound)

b. Breakwater (relocate)

c. Brc_akwatef (wave dispersion concrete imit)

d. Concrete apron

e. Asphalt pavement o

f. Building and office, fish market and icc plant

g. Dredging of ordinary soil, sand and silty soil

h. Dredging of coral bed ' _

i. Repairs to the exisiing quay and wharf (concrete. sheet piles)
j. Repairs” 10 the existing concrete pavement '

k. Navigation aids (a marker buoy)
1. TIce plant (0.5 t/day)

m. Cargo handling equipment

- Forklift, 1 unit 32 tons
- Forkli‘ft, 1 unig 5 fon_
- * Forklift, 1 wnit 2.5 ton

- Tractor-trailers, 1 unit
n. 350 HP tugboat
0. Others

It can be said that the work should be executed under the foliowing
conditions:
(i) Marine work should be implemented during calm climatic seasons
(ii) As much as possible, work should be executed landwards. It is

recommended to minimize the utilization of floating construction

pla'nts.

Accessibility to the construction sites is generally good since they face

directly to the existing beach road.

- Most of breakwater construction can be carried out using temporary rock.
dike extending from the beach. Height of dike will be 1.2 ~ 1.5 m since the
average lagoon depth and High Water level are MSL -0.3 m and. MSL +0.3 m

respectively,
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14.2

Geotechnical condition herec are ideal and all the proposed structures arc

located wherc soil condition is good. Therefore no soil improvement work,

one' of the ‘most expensive work items for marine construction, will be

~required, . The preparation- of the rock matcrial stockpiles should start as

early as possible, since the newly required. rock volume amount to 79,000
m? - '

Preliminary Construction Scheduie

The required construction period is estimated to ‘be about - three years

Jincluding one year for design and contract document preparation.  The

requirgd period of preparation work  before ‘the first year will depc'nd upon

financial arrangements.

Table 14-2  Master Construction - Schedule

Year
ems 1992 19®93 153%4 1%335 1996
‘Financial Arrangement —
Detailed Désign . —
Contract S —
Construction
Operation ' ' o

Table 14-2 shows the schedule when actual construction cffort commences
at the beginning of 1994. The detailed schedule is shown in Fig. 14-1. Tt is

assumed that the required minimum time  for making the financial

" arrangement is six months. After cxecuting the construction contract, the

Contractor will deliver their first team to the site within one month,

Mobilization will be completed within two months.
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- Chapter 15 Project Cost Estimates
. 15.1 Summai‘y of Project Cost

Total project cost for thitty ycars operation is 29.32 miilion Cook dollars;
10.37 and 18.95 million dollars for coastal protéction work and port

improvement work respectively.

Table 15-1 ‘Project Cost Summary

Unit: million Cook Dollars

Cost Items Coastal Protection Port Improvement Total

Initial Cost 8.46 12.80 21.26
Operation/ '
Management Cost ) ' 231 231
Maintenance  Cost 1.91 _ 3.84 5.75
Total 10,37 1895 29.32

Of these cqsts; local currency and foreign curréency components are 10.01
“million dollars and 19.31 million dollars respectively; thus, the local

components share only 34 %. Table 15-2 shows the currency components.

Table 15-2 Currency Components
Unit : million Cook Dollars

Cost liems ' _:. Coastal : Port Total

Frotection Improvement
LC FC TC LC FC TC LC FC TC
Initial Cost 336 510 845 398 8.82 12.80 7.34 13.92 21.26
Operation Cost SO o . 119 265 384 1.9 2.65 3.84

Maintenance Cost 0.76 1.15 191 0.72 159 231 148 2.74 4.22

Total 412 625 1037  5.89 13.06 18.95 10.01 1431 29.32
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16.1

16.2

1)

2)

16.3

Chapter 16  Evaluation of the Project

Purpose and Meiilodo:logy of Economic Analysis

The purposc of the economic analysis is to appraise (he cconomic

feasibility of the Short-term Plan from the viewpoint of the national
economy. The ecconomic internal rate of return (EIRR) based on a cost-

benefit analysis is used to appraisc the feasibility of the project.

‘Benefits

The economic benefits . are obtained from the difference between the
"With" casc and "Without" case. The following items are identified as

benefits of the Short-term Plan.

By coastal protectioﬂ:_ o
©«  Decrease in land-loss by coastal protection
. M_ain't‘ainin'g economic activi.ties
« Protection of residential and public buildings
+ Decrease in maintenance cost of tra'nspon system (airport/road)

» Increase in land value

By port improvement at Avatiu Harbour

*+ Savings in waiting time by impi’ovement of breakwater at  Avatiu
-Harb m_ir

~«  Savings in waiting cost for gangs due to the decrease in the delay of
ship arrival

» Savings in interest payments .

» Decrease in operating cost by improvement of cargo handling
efficiency

«  Decrease in working time of labourers

. Decreéée of mainienance cost of breakwaters and wharves

» Decrease in offshore handling cost in the event of damage to wharf

“«  Decrease in damage to port facilitics
Costs

The items that are considered as costs of the project are construction costs,

administration  costs, operation/maintenance costs and renewal investment

cOsts,
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16.4

16.5

16.6

Results of EIRR Calcu!a'tion

The results of EIRR calculation mcludmg thc qensmvuy tests are. shown

below.
Case EIRR (%)
Basc Cése 10.7 :
Case A 9.2 (The costs mcredse by 10%) _
Case B 9.0 (The benefits decreasc by - 10%)27 '
Case C 76 (The costs increase by 10% and

the benefits decrease by 10%) "

Generally, the project is feasible if the EIRR. gxi_:eeds' the oppp'riur'lit'y cost of

_ capital. The opportunity cost is estimated to be  12% in developing

couniries.  According 1o this standard, this project is considered feasible.
Preliminary - Financial Analysis

The purpose of the financial"analysis is 1o app_r'aisé_ the financial feasibility
of the Short-term Development Plan The - viability .of -the project is
analyzed using thc Discouni Cash Flow Method and appralscd by the FIRR

(financial internal rate of return)

Costs and revenues which are 1akcn into account are summarized as

follows.

Cost :  initial investment cost, reinvestment cost and operation
expenscs '

Rcvenues @ port operating revenucs, residual value of the fixed assets at-

the end of the 'project

Result of Financial Analysis

. Assuming that the operation/maihtchancc cost is decreased by 40%, the

FIRR of this project is calculated as follows.
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- FIRR (%) Tariff
- : present
1.3 ' 30 % up
39 50 % up
6.0 : 70 % up

Though this project may not seem feasible from the financial point of viéw
if the .inslilutional framework is not improved, this prdjcct should not be
eval.u.ated merely on the basis of this result because this project should not
be considered as profit-oricnied one.  The “fact that significant economic
benefits would obviously result shauld.be considered in the evaluation . of
| this .project. _ _

Further examination 'conccming the establishment of a proper port
authority and the possibility of raising the port traffic will be required to

ensure the economic 'slability of the Cook Islands.
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17.1

17.2

Chapter 17 Organization for Project Implementation
Executmg Agency

The execunng agency of this study is MOPED under Wthh a stecrmg

_'commutee forms a supervisory group. The commitice consists of various

related - governmental organizations including: .

(a) Ministry of Planning ‘and'Economic Development (MOPED)
(b) Ministry .of Works (MOW)

(c) Depariment of Trade, Labour and Transport (TLT)

(d) Conservation Service Department

(e) Survey Department

In addition to the above, the following governmental agencics are related
to the study_:

(f) Waterfront Commlssmn (WFC)
. (g) Customs Dcpartmenl _

(h) Ministry of Marine Resources

(i) Tourism Authority

{(j) National Police '

(k) Metcorologlcal Service {MET)

(1) TrcaSury

For the next phasc of prOJecl lmplemcmatlon it is reported that MOW was
nominated by the cabinet in December 1991 to be the cxccutmg agency for

managing the project.
Cooperative Management
The project covers ""ya'rious fields including:

(a) Fisheries Sector

(b) Commercial Port Sector
(¢) Tourism - Secior

:(_e) Environmental Sector, and
(f) Coastal Protection Sector

It is recommended that ‘the” project be _implememed orderly and

systematically. - Cooperation in the project by various agencies should be

" maintained for its economical execution. It is reported that a multi-
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17.3

discipline taskforce (MDT) will bc-éstab!ishcd-for' the_, same puiposc as the

steering committee, (0 make dccisions con_ce'rning.proj'cct.

MDT may be made up of qclccied govcrnmental agencies that arc dlrcctly

involvcd in the project.

The following is .a possible  project impleménéa’tioﬂ'organiz'ation':'

(1) Total project mdnagemem will be conducted by MOW in collaboration -
with MDT MOPED and the Treasury '

(2) Coastal pmtcctlon work will directly be execuled by MOW

(3) Port improvement. work will be execmed by TLT and WFC MOW will act
as the halson_ofﬁcc The Ministry —of Marmc chourccs will _cooperate
with TLT in respect matlers relating to fishery work.

Operation and Mainienance

Aftér  implementation, facilities constructed will be utilized by users.
Therefore, the proper operations of facilities should be maintained

throughout their service life.

When damages are found, prompt repalr work should be provided. To
recover initial investment costs, facilities ' should be atilized for a certain
length of time. The average service life assumed here is about thlny years.
Facﬂmcs may not only be damaged by natural forces such as by waves and

surges,-_but by incidental breakdowns through normal usc. It is

recommended that appropriate repair work should be accomplished from

time 10 time.

Thus, it is importam' that responsible agencies observe .and monitor the
facilities to determine if they are being operated properly. TLT and MOW

should be responsible for this post project care.

(1) TLT will be responsible for covering all of the port facilities. The
Ministry of Marine Resources will be 'responsible for covering the on
land fishery ' facilities. - | | . _ |
The Waterfront Commission will be 'responsible: for all onland port -

facilities  other than the fisheries.

(2) MOW will be responsible for all of the the coastal protection work.
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18.1

18.2

18.2.1

1)

Chapter 18 Environmental Consideration

General ~ Description

Since one of the most valuable and vulnerable resources here is the
nalural's'c'enc'ry consisting of blue, white and green colours, i.e. the marine
ecbl_ogy tbgcthcf wilh__the blue sea, breaking waves on reef with beach
sand and.hgalthy plantation on the hill.

It is also important to remind that tourism industries here are simply based

on these natural resources.

Within certain limits, nature has thc power lo recover from adverse

environmental impacts. If the impacts override this natural sustaining

capacity, ‘the ccosystem will change 'gradu_ally. ~ The costs recj'uifcd for
maintaining the present ecosystem could ‘be much lower than that for

rccovering the environment after being - scverely damaged.

Although there is no actual environmental. data available, it seems that the

island's urbanized coastal area is affected 'by pollution although.' impact is

minor.

Additionally, the project may have an impact on the environment, during

the construction and after operation.
Env_ironmental Controi of Coastal Areas
This _s_eclion'-deais with possible environmental impacts at the coastal areas.

Wate.r. Qliality

‘Existing . Situations

Surface water from the hills accumulates once in the swamp and marshy
land'-.behind the beach road. Various domestic effluents are -also discharge
here. When it rains,’ the water here overflows to the open seca through
streams.  In the wurbanized area, ‘other effluents h&vihg high organic loads
enter the. strcams. CIn rural areas, h'ouseholds treat their effluents by
means of primitive septic tanks. Thus, concentrations of effluents in the
underground water appears not to have happened, since the households

are scattered throughout the area.
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2)

3)

Although sample tests have not been conducted, the sca water quality at the

rural site gencrally scems good. This may be duc to following reasons.

a, Load intensity in rural areas is rather low.

b. Water circulation in lagoon is maintaining by tidal currént, thus
e .

discharged water to lagoon can t:asil'y‘p‘ropaga'tc= to the offShore.

¢. Natural sandy beach may have self-purification effect to =.discl‘l_.arg';;e{i

loads.

To ‘be discussed here is the seawater quality at the inmer port basin that is

covered by the cxisting breakwater.  Although the scawater circulation

through the armour rock dike may take place _é(_) some extent, -the rate of

dilution here is lower than that of the lagoon.
Necessity of Coritrol

The rate of wrbanization is currently moderate; it is not anticipated that

rapid urbanization will occur by year 2000. Thus, rapid increase of load

discharge by villagers ‘will not. happen.

Cargo volume to be handied in the harbour ‘is also moderate and the
number of vessel ‘calls is limited. It is assumed that the p‘:eseﬁt load level
will continue for foreseeable future. Th'e'refore, an expensive centralized
sewerage treatment pla1:1t will not be required. Thus, minimum treatment
countermeasures _should be schcduled_ in order iop maintain ‘the present -

environmental level,

Scope of Proteciion Measures _
It is proposed that the following water quality  improvements be ‘taken- into

consideration.

- Enforcement of an individual ‘sewerage treatmeént facility if the load

source is located within a certain distance from the beach- front.

- Enforcement of effluent control by  vessels.
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18.2.2 Scen'cry'

)

2}

18.3

1)

2)

5

4

Existing Situation
The most beautiful sight in the coastal region is that of waves breaking on

the reef Thc contrast between the light blue sea water and the white

'wavcs can be seen all along the coast.

Necessity of Control

To maintain ‘this spectacular sight, high  wall structures along the coastline

‘should not be construcied. Plantations with rural fragment dike along the

coast ._harm_oﬁiz_es with the blue sca. These will be barriers- against cyclone

wave and wind.

Character of -artificial structure's 'along the coastline should  carefully be

~controlled so as not to disturb the'ex'isting landscape.

Environmental Consideration to the Project

_Seawater Qualny in the Harbour Basin

It is recommended that regu!atmns be lssued prohlbztmg the dtschargc of
dom_csno organic material into  the inner port basin. Incinerators will be
provided in the port area to cope with the solid wastes genierated there.
Septic tanks will be provided for handling the polluted water in the

fisheries ' sector.

Crown Top of lhc Coastal Protection Wall

Where an open view is requm:d the crown top -of the  seawall parapet
should be limited in hc:ght so that people can see the honzon and the
breaking waves from the beach road. Mml_mum access from the existing
roadway 1o the new coastal protection line will be provided for villagers

and tourists.

Material of Artificial Structures _
Where a natural landscape is required, the surface material and its finish

should harmonize with nature,

Recovery of Nature in the Reclamation Area

Plantations and lawns will be provided on the arecas to be reclaimed for

c.yclonc' buffer zones.
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18.4 Future Prospect

1)

2)

3)

To maintain sustainable cnvironmental conditions, it is recommended that

. continuous cfforts' be made to provide coastal area -with a better future

environment. This section deals with nccessary actions ‘to be taken by now,

Investiga_tion‘ and Monitoring

1t is recommended that periodical investigations be made of the' seawater

quality ‘including, BOD, COD, HP and coliform - bacteria. It is also
recommended to establish environmental standards by which surveyed

data can be evaluated.

Enforcement _ .
1t -is rcporied that Conservation Depariment  is prclia'ring water quality
regulations that ‘will require the private sector to’ provide their “own septic

tanks if they are located within t'hirty meters of the high water ‘mark.

It is also rccommended that large-scale coastal developments ‘be assessed to
minimize environmental impacts that may severcly - damage the existing -
environmental ~ conditions and that measures to mitigate the impacts be
instituted. ' ' ' o
Advertising

At present, the island scenery .is good. It is, however, recommended that

necessary environmental information be passed on :to the villagers for

better understanding of the “island to sustainable livih’g.
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19.1

19.2

Chapter 19 Preparation for Project Implementation

‘The aim of this report is not only to generate the project's technical work

but to pave the way for construction. The necessary preparatory

arrangements prior to the construction are given herewith.
Administrative Aspects

As described in Chapter 17, it is recommended that an organization for

project. implementation be established.  Since the project covers various

technical ficlds,. partic':i'p'ation in the project by related  governmental

agencies - will - be needed.

The project will be managed by a project executing  agency under the
multi-discipline taskforce (MDT) which consists of reprcsentati'vcs from

related agencies.

Technical Aspects

“The .cxccming agency should manage the detailed design of project

components logether with the preparation of Tender Documents.
(1) Detailed Design

In any case, the detailed design -should be completcd before

construction begins.
(2) Preparation of Coastal Land Use Master Plan

At -presént, there is no firm city masicr plan for the Avarua Urbanized
Area.  The utilization of the new reclamation arca should meet the
concepts of city planning. MOW may be the leading ministry for this
task.  The newly reclaimed arca is not only used as a cyclone buffer
zone against wave over-iopping but is for improving land resources
that . face the open sea. Maximum utilization of this land should be

performed  accordingly.

19 -1



19.3 Financial Aépects

The proposed Short-term Development Plan costs ‘about 21.26. million C'c.)(.)'k
dollars, 8.46 million for coastal protection and 12.80 million  for port.
improvements. It will take about three years to éomplete the construction
work. Thus, approximately seven million Cook dollars should be: paid to the
contractor every year. If the government intends tol.-ébta_in financial
assistance from an external monetary sourée, necessary arrangcmcnts'.
should be made to meet the consirué_tion ‘schedule. ~ Since the project
components ~ in the proposed Short—terﬁl Development Plan.'covers ‘work
that is urgently required for coastal protection.'_ and po.rt’improvémcnt., it is
recommended that the government contacts with such source as soon as

possible.
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