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Appendix A—-1. Scope of Work (April 17,1991)

SCOFE OF WORK
FOR
THE STUDY
ON
COASTAL PROTECTION AND PORT INPROVEMENT
IN
THE COOK ISLANDS

AGREED UPON BETWEEN
HIHISTRY OF PLANNIHG AND ECONOMIC DEVELOPMENT
AND

JAPAR INTERNATIONAL COOPERATION AGENCY

APRIL 17, 1991
Rarotouga.
THE COOK ISLANDS

&u}awv' ( u""‘Y‘M | 7&%4 ,Vcsm

‘Mr Richard C Chapman Dr. Tadahlko Yagyu
_ Acting Secretary : Leader of the
MINISTRY OF PLANNING AND . Preliminary Study. Team

ECONOMIC DEVELOPMENT JAPAN IHTERNATIONAL
. . COOPERATION AGENCY
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I.INTRODUCTION

In response to the request of the.Government. of the
Cook Islands,the Government of Japan has decided .to
impleément the Study on Coastal Protection and pPort
Improvement in the Cook Islands (hereinafter referred
as "the sStudy") in accordance witih the relevant laws
and regulations in force 'in Japan.

Acgordingly, the Japan International Cocoperation
Agency (hereinafter referred to as "JICA"), the
official agency respons;ble for the implementation
of the technical cooperation programs of the
Government of Japan, will undertake the Study in close
cooperation with the authorities concerned of the
Government of the Cook Islands,

The present document sets foxth the Scope of Work
with regard to the Study.

II.0BJECTIVE OF THE STUDY

The objective of the Study is.to carry out the study
on coastal protection and port improvement at Rarotonga
Island in the Cook Islands from technical and -economic
point of view. ’ :

III.STUDY AREA

The Study shall cover the whole area of Rarotonga
Island.

IV.SCOPE OF THE STUDY

In order to achieve the objeﬁtive mentioned above,
the Study shall cover the following items:

1.Collection, review, and ana]ysls of the exlstlng data,
information, and reports relevant to the Study.

- 2.8ite surveys for the Study, if necessary.

l)topographical data

2)geological and geophysical data
‘3}hydrological and hydraulical data
4)Yhydrographical data

5)meteorological data

6)port activity, facilities and equipment
7)1land use S
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B)coastal ‘erosion
3.Master Plan for the period up to the year 2010.

A Master Plan for the port improvement of the
Avarua—Avatiu port areal(hereinafter referred to as
“the Port Area")

1)port traffic forecast

2)projection of land requirement

3)basic layout plan of the major port facilities
4)yland use plan

sirough design and cost estimate

.G)phased develeopment plan

B Coastal conservatlon plan for the Rarotonga Island.
1)setting up area for the conservation plan ’
2)clarification of mechanism of exosion
3)selection of suitable countermeasures

4.Feasibility study for the period up to the yeax 1997.

A Feasibility Study on the short term port improvement
plan of the Port Area. .
i)detailed layout plan of the major port fac:lltles
2}prelininary design and cost estimate
3)economic analysis
4)inmplementation program
5)jrecommendation on port management and operation

systen

B Coastal protection plan from disaster.
1)basic layout plan of coastal protection fa0111L1es

Z)prellmlnary design
3)cost estimate. for constructlon, operation and

.- maintenance
4)economic ‘analysis
5)construction, operatlon and -maintenance program

5.Conclusion and recommendation.
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V.5TUDY SCHEDULE

The Study shall be carried out in accordance
with the attached tentative schedule.

I .REPORTS

JICA shall prepare and submit the following reports
in English to the Government of the Cook Islands..

l.Inception report
Twenty {20)copies within one(l}month after the
commencement of the Study.

2. Interlm Report
Twenty (20)copies w1thln four(Q)months aftex the
commencement of the Study. .

3.braft Final Report
Twenty(20)copies within six(&)months after the
commencement of the Study. The Government of Cook .
Islands will submit its commmentis on the report Lo
JICA within thirty(30)days after receipt of the
Draft Final Report.

4.Final Reporxt
Fourty(40)coples within one(l)month after receipt of

the comments on the Draft Final Report.

VII.UNDERTAKINGS OF THE GOVERNMENT OF THE COOK ISLANDS

1.To facilitate smooth conduct of the Study, the

Government of the Cook Islands shall take 3

necessary measures;

l)to secure the safety of the Japanese study team
{hereinafter referred to as "the Team").

2)to permit the members of the Team to enter, leave,
and sojourn in the Cook Islands for the duration
of their assignment therein, and exempt them from
alien registration requlrements and consular fees.
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3)to exempt the members of the Team from taxes,
duties, fees, and other charges on eguipment,
machinery, and other materials brought into the
Cook Islands for the conduct of the Study.

4)to exempt the membexrs of the Team from income tax
and other charges of any kind imposed on or in-
connection with any emoluments or allowances paid
to the members of the Team for their sexrvices in
connection with the implementation of the Study.

5)to . provide necessary facilities to the Team for
remittances as well as utilization of .the funds
introduced into the Cook Islands from Japan in
connection with the implementation of the Study.

6)to secure permission for entry into private
propexties or restrlcted areas for the conduct
of the Study.

7)to secure permlsSLOn for the Team to take all data
and documents (including photographs)related to the
Study out of the Cook Islands to Japan.

8)to provide medical services as needed. Its
expenses w;ll be chargeable to the members of the
~Team.

3.The Government of the Cook Islands shall bear claims,
if any arises, against the membexrs of the Team
resulting from, ocecurring in the course of or
ctherwise connected with the discharge of their.
duties in the implementation of the Study, except
when such claims arise from gross negligence or
wilful misconduct on the part of the members of the
Team.

4.Ministry of Planning and Economic Development shall
act as a counterpart agency to the Team and also as'a
coordinating body in relation with other Governmental
and non~governmental organizations concerned for the
smooth implementation of the Study.

.Ministry of Planning and Economic Development shall

provide the Team with the followings in cooperatlon

with other organizations concerned;

l}available data and information related to the
Study.

2)¢ounterpart personnel.

3)suitable office with necessary office equlpment
in Rarotonga.
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4)credentials or identification cards

5)available vehicles with drivers necessary for

the implementation of the Study.

VILII.UNDERTAKINGS OF JICH

For the implementation of the Study, JICA
take the following measures:

l.to dispatch, at its own expense, the Team
Cook Islands.

2.t0o pursue Leéhnology transfer to the Cook
conterpart personnel in the course of the

IX.CONSULTATION

JICA and Ministry of Planning and Economic

shall
10 ‘the

Islands
Study.

Development shall consult with each other in-
respect of any matter that may arise from or in

connection with the Study.
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TENTATIVE SCHEDULE
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Appendix A-2. Minutes of Meeting (April 17,1991)

MINUTES OF MEETING ON
SCOPE.OF WORK
FOR
THE STUDY
: ON :
COASTAL PROTECTION AND PORT IMPROVEMENT
: . ,
THE COCGK ISLARDS

AGREED UPON ﬁETWEEN
HINISTRY.OF PLARNIRG ARD ECbHOHIC DEVELOPMENT
ARD
JAPAN INTERNATIONAL COOPERATION AGENCY

APRIL 17, 1991
. Rarotonga
THE COOK ISLANDS

ivkLIAUﬂJ ( (iﬁhgnvbﬂh’“‘ jg;capz§a¢i}éf
" Mr Richard C Chapman ~ Dr. Tadahiko Yagyu
Acting Secretary Leader of the

MINISTRY OF PLANNING AND  Preliminary Study Team

ECONOMIC DEVELOPMENT ' ‘ JAPAN INTERNATIONAL
' COOPERATION AGENCY
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The  Japanese Preliminary Study Team headed by  Dr. Tadahiko
YAGYU visited the Cook Islands for the purpose of discussing
the Scope of Work for the Study on Coastal Protection and Port
Improvement, from Aprll 9th to April 17th 1991,

The Team had a series of discussions with the representatlves
of the Ministry of Planning and Economic Development and other
agencies councerned for exchanging the views and oplnlona, and
conducted field surveys in the study area.

The list of attendants of the meeting is attached hereto.

As the results of the above, the both sides have confirmed the
following points,

Aerial Photographs

The available information referred to in the Section IV 5 (1)
will include aerial photographs. _

Steering Committee

The Cook Islands Government will organise a Steering Committee
which will be chaired by the Acting Secretary of the -Ministry
of Planning and Economic Development to co~ordinate all matters
related to the Study.

Definition of the Port Area

The Port Area defined under the Section IV.3A includes' both
Avarua and Avatiu ports and an area between the two ports.

Area to be formulated the coastal protection plan

The coastal protection plan from disaster under the Section
1V.4B will be formulated for coasts adjacent to the Avarua-
Avatiu town which are considered te be important for Rarotonga
island.

The abovementioned coasts may 1nclude a coast line up to the
airport.

Financial Analysis

Since financial analysis is required for obtaining a financial
assistance from international finamcing iustitutes, the feasi-:
bility study on the short term port improvement plan of the
Port Area under the Section IV 44 will luclude a prellmlnary
financial analysis. : g
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Séhedule of the Full Scale Studg'Team

The Government of the Cook Islands requested the visiting Team

that a Full §cale Study Team commence the work on the Study as
soon as possible,
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ATTENDANTS LIST

JAPANESE SIDE:

Dr.

Tadahiko Yagyu

Mr Tadayoshi Kawazoe

Mr
Mr
M
Mr

Yutaka Matsubara
Ken-ichi Torii
Masahiro Yokokawa
Masayuki Koike

COOK ISLANDS SIDE:

Mr Richard ¢ Chapman
(Chajxman)

Mr Aukine Tairea .

My George Cowan

Mr Oliver Peyroux

¥r Don Dorrell

Mr Poko Tutaka

Mr Ben Parakoti

Mr Teariki'Rongo

Mr Vaitoti Tupa

Mr Stuart Kingan

Dr Charito Chapman

Leader
Member
Member
Member
Member
Member

Acting Secretary
Ministry of Plamning and
Economic Development (MOPED)

Secretary
Ministry of Foreign Affairs

Secretary
Ministry of Works (MOW)

Chief Surveyor
Survey Department

Consultant to the
Prime Minister on Coastal
Protection

Deputy Secretary
Ministry of Trade Labour and
Transport (TLT)

Engineering Officer

- Ministry of Trade Labour and
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Transport (TLT)

Director
Conservation Service

Conservation Officer
Conservation Service

Scientific Officer/Consultant
Senior Research Fconcmist

Ministry of Planning and Economic
Developnent (MOPED)



12  Mr Brent Dérk

13 Me 'Tai Manuela

Development Economist
Ministry of Planning and Economic
Development (MOPED)

Director of Programmes/Planning

Ministry of Planning and Economic
Development (MOPED) -
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MEMBERS LIST OF JICA STUDY TEAM
. o FR . :
THE STUDY ON COASTAL PROTECTION AND PORT IMPROVEMENT
N
THE COOK ISLANDS

Mamoru AMEMIYA Leader Pacific Coansuliants Intecrmational {(PCIH)
Tomoo AMANQ Port  Planning Ovorseas Coastal Arca Development lInstiteic of Japan
OCDI)
Eiji KAWABATA Coastal  Planning PCH
Hiroshi KAYUKAWA Demand Forecasi/ oDl
Economic Amalysis
Masata SUZUKI Design/Congtruction/ PCi
Estimation
Mitsuhiko HASEGAWA Natural Condition PCI

JAPAN INTERNATIONAL COOPERATION AGENCY
(JIGA)
F.O BOX NO. 216, 48TH FLOOR
SHINIUKU MITSUL BLDG,,

1-1. NISHI-SHINIUKU 2-CHOME, - - TEL. 03 (3346) 5428
SHINJUKU-KU, TOKYO, 163 JIAPAN' FAX. 03 (3346) 5439
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Appendix A-3 Minutes of Meeting (October 18, 1991)

MINUTES OF MEETING
o FOR
THE INCEPTION REPORT FOR THE STUDY
. ON
' COASTAL PROTECTION AND PORT IMPROVEMENT
: IN
THE COOK ISLANDS

AGREED UPON BETWEEN THE STEERING COMMITTEE FOR THE.CAPTIONED
PROJECT CHAIRED BY THE MINISTRY OF PLANNING AND ECONOMIC DEVELOPMENT {MOPED)
AND '
- JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

RAROTONGA
THE COOK ISLANDS
OCTOBER 18 1991

“\k' Ut~ \/Czﬁh

Mr Richard Chapwan Hr I-Ea"moru 'At_’ miya -
‘Acting Secretary Leader
MOPED JICA STUDY TEAM

A3-1



The Government of Japan, in accordance with the Scope of Work

agreed on April 17th 1991, has dispatched through JICA,

a study team (hereinafter referred to as "The Tean") headed

by ¥r. Mamoru Amemiya together w1th the JICA adv1sory committee
(hereinafter referred to as "The JICA Committee"} chaired by

Dr. Katsuyoshi Ishizaki to the Cook Islands for the captioned blOJeCt.

They arrived in the Cook Islands on October 15th 1991 to present
the methodology of study as stipulated in_the Inception Report
(hereinafter referred to as "The Report").

The team submitted to the Steering Committee of the Cook Islands
{hereinafter referred to as the Steering Committee) thirty (30)
copies of the Report. The Report was presented at the meeting
between the Steering Committee and the Team held on October 16th
at Rarotonga.

From October 16th to 18th 1991, both parties held a series of
meeting on the Report. The following are major topics concluded
by both parties.

1. The Report was in principle accepted by the Government of the
Cook Islands represented by the Steering Commitiee

2. The Steering Committee reguested to increase sounding lines
at the Eastern Coast of Avarua Harbour up to the Health
Department. The team agreed on the request subject to
maintaining total number of lines as shown in the Report.
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ANNEX 1 ; ATTENDANTS LIST

COOK ISLANDS SIDE:

Steering Committee

Mr. Richard Chapman icting Secretary
CHAIRMAN : Ministry of Planning and
Economic Development (MOPED)

- Mr. Tap Pryor Chief Project Officer
' Ministry of Planning and
Economic Development (¥OPED)

Mr. Tai Manuela Director of Planning and Programmes
' Hinistry of Planning and
Economic Development (MOPED)

Mr. Brent Dark Development Economist
Hinistry of Planning and
Economic Development (MOPED)

Fr. Henry Funa ' _ Secretary
' ' Department:  of Trade, Labour
and Transport (TLT)

Wr. Ata Herman Harbour Engineér _
Department of Trade Labour and
Transport (TLT)

Mr. Oliver Peyroux Chief Surveyor
Survey Department

Mr. Don Dorrell Coastal Consultant

to the Prime Minister on Coastal
Protection

r
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Working Group

Pr. Charito Chapman

Kr. Vaitoti Tupa

Kr. Nooroca Parakoti

Mr. V Nantheeswarar
¥r. Terii Tipokoroa
¥r. David Ngatupuna

Hr. George Cowan
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Chief Economist
Mipnistry of Planning and
Economic Development (MOPED)

Deputy Divector of Conservation
Conservation Service

Engineering Offiper
Department of Trade Labour ang
Transport (TLT)

Deputy Secretary of Works {CIVIL)
Ministry of Works (MOW)

Bﬁilding Inspector
Ministry of Works (MOW)

Civil Engineering Officer
Ministry of Horks (MOW)

Secretary
Ministry of Works (NOW)



ANNEX 2

JAPANESE SIDE:

Study Team

Nr.
Mr.
ir.
Hr.

Mr.

Mamoru Amemiya

Tomoo Amano

Fiji Kawabata

Hiroshi Kavukawa

Mitsuhiko Hasegawa

JICA ADVISORY COMMITTEE

br.

Katsuyoshi Ishizaki

CHARIRHAN

Kr. Seiji Hatsumoto

JICA COORDINATOR

“Hr.

Masayuki Koike
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Team Leader

Port Planner

Coastal Planner

Demand Forecast/Economist Analyst

Topographic and Geotechnical Engineer

Executive Director
Japan Institute of Construction
Engineering (JICE)

Deputy Director
International Affairs Office
Ports and Harbours Bureau
Ministry of Transport

Project Officer

First Development Study Division
Social Develapment Study Department,
JICA
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Appendix A-4  Minutes of Meeting (February 7,1992)

THI INT ! i
On
TOAITAL PROTEICTION AND PORT IHPROVEMENT
IN
THE C29K ISLANGS
ABRIED UPON SITWEEN THE STEERING COMMITTES
PROJECT CHAIREZD BY THI MINISTRY ©F "LANRINs AND
JAFAN INTERNATIONAL QFPERATION
RAROTONGY
THE CRGK ISLANDS
FEBRUARY 7 1992
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Appendix A-5  Minutes of Meeting (March 20,1992)

MINUTES OF MEETING
FOR
THE DRAFT FINAL REPORT FOR THE S$TUDY
CN
COAS&AL PROTECTION AND PORT IMPROVEMENT
IN

THE COOK ISLANDS

AGREED UPCH BETWEEN THE STEERING COMMITTEE FOR THE CAPTICKED

.PROJECT CHAATIRED BY THE MINISTRY OF PLANNING AND ECONOMIC
DEVELOPMENT (MOPED)

AND

JAPAN INTERNATIONAL COOPERATION AGENCY (Jrca)

RAROTONGA _
THE COOK: ISLANDS
MARCH 20 1992 

Mr Richard C Chapman Mr Mamoru Amemi
Acting Secretary : Leader

MOPED JICA STUDY TEAM
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The Government of Japan, in accordance with th*‘scépe of work
agfeed on April 17th 1991, has dispatched through JICA, a study
team (hereinafter referred to as "The Team") headed by Mr Mamoru.
Amemiya to the Cook Islands for the captioned project.

They arrived in the Cook Islands on March'12th 1992 to present
the short~term Development Plan as stipulated in the Draft final
Report (hereinafter referred to as "The Report").

The team submitted to the Steerlng Commlttee of the Cook Islands
(hereinafter referred to as the Steering Committee) twenty (20)
copies "of the Report. The Report was presented at the meeting
between the Steering Committee and the Team held on March 13th
1992 at Rarotonga. '

From March 13th to March 20th 1992, both parties held a series of
meeting on the Report. The following are major topics concluded
by both parties.

1. The report was in principle accep:2d by the Government of
the Cook Islands represented by the Stcer;ﬁg Comnltte

2. The Steering Cormittee was requested to submit - their
comments on the report by April 10th, 19%2.

3. Based on the Cook Government request, JICA advisory
Committee members provided an explanatlon that the first
action to be taken by the Cook side.through the diplomatic
channel when they want to proceed to Implementatlon of the
Study.
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ANNEX 1

COCK ISLANDS SID

=3

Steering Committes

Mr.

Richard Chapman

CHATRMAN

¥r. Tai Manuela
¥ir. Tap Pryor

Kr. Brent Bark
Mr George Cowan
¥r. Henry Puna
Mr. Ata Herman
Mr. Vaitoti Tupa
Mr. Oliver Peyroux
Mr. Don Dorrell
Mr.

Patana Yala
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fand

Acting Secyetary
Ministry of Planning and
Economic Developument (MOPED)

Director of Planning and
Programmes

Ministry of Planning and
Economic Develeopment

Chief Project'Offiéer
Ministry of Planning and
Economic Development (MOPED)

Development Hconomist
finistry of P n
Zconemic Develcpment

Secretary
Ministry of Works

Secretary
Ministry of Trade Labour and
Transpsort {TLT)

Harbour Engineer
Department of Trade, Labour

and Transport (TLT)

Deputy Director of
Conservation Service

Chief Survevyor
Survey Department

Coéstal Consultant

“to the Prime Minister on

Coastal Protection.

Chief Resident Engineer
Ministry of Works



Working Group

JELPAKESE SIDE

JICA ADVISORY COMMITTER

Mr. Seiji Matsumoto

_KQH?LI"!I- ..
Yr. Fasgls Torii

JICA TOKYO HEADQUARTER

MR. Masayuki Koike

Stucdy Tean

Mr., Mamoru Amemiva
Mr. Tomoo Amano

Mr. Eiji Kawabata

Ingineering Cfficer
Department of Trade,
Labour and Transport
(TLT)

Team Leader
Port Planning

CoastaliPlanningi
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Appendix B -1

Cost Estimation for Shost-term Development Plan

Cost Summary

(1/23)
Site Location | Coastal  Protection Port  Improvement Totat Cost
Site - 1 “Health Department” $747,000 - $747.000
Site - 2 "A'varua Coast™ I Avarua East Coast £833,000 - $833,000
IT Avarua Harbour - $2,63%9.000 £2.639.000
111 Avarua Central Coast $3,179,000 $3,179,000
IV Avatiu Harbowr - $6,704,000 . $6,704,000
Sub-total {$4,012,000) {$9,343,000} {$13,355,000)
1
Site - 3 "Afrport East $1,157,000 $1,157,000
Site - 4 "Airpoil West" $1,102,000 - $1,102,000
A. Direct Cost $£7.018,000 $9,343,000 $16,361.000
'B. Indirect Cost 20.5% of A $1.439,000 $1,915,000 $3,354,000
C Grand Total Cost (A+B) A plus B $8,457,000 $11,258,000 $19,715.000
Breakdown of Cost Site - 1 "Health Departmenmt” -
(2/23)
Works Specifications — Quantity_of Works I Unit Price l Cost
L = 300.0 n
A, Rock Mound Wall )
1. Armour Rock 1~21on 16,19 m2 x 300.0m =  485Tm’ x 60.0 = 201,400
2. Core Rock 100 ~ 200 kg 9.12m2 x 300.0m = 2,736 m’ x 480 = $131,400
2', Excavation/Filling 6.12 m? to be included in item 8.
8. Filling Géneral earth 20.20m?2 x 300.0m = 6360 m? «x 10,0 = $63,600
10, Concrele Type 1 008m? x 3000m = 240 m*  x 960.0 = $230,400
15. Others - Step elc., 300.0 m x 1000 = $£30,000
Total $746,800
Unit Cost: '
$746,800 + 300m = 2,389 §/m
: = 2,400 $/m
L
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List of Works ¢ Site -2 "Avarua Coeast”

(3723
Works Specifications Quantilics l Total cost
o ; i ey
[ Avara it Cord]
A. SeawalifReclamation Section 2-1A 125 m {20,880 w?) $833,000
Subtotal $833.000
{11 Avarua Hathour | o
B. East Breakwater sec. 2-1B, 2-1C 20 m 3_535.ﬁ00 '
B'. West Breakwaler see, 2-4C 30 m $414,000
. Avarua EBast wharf/Siream sec. 2-2A 155 m $474,000
0. Repair Work for existing wharf sec. 2-2B 155 m . $495,000
E. Dredging 9.938 m!? £350,000
F. Temporary Quay sec. 2-3 120 m $311,000
G. Berthing Jetty sce. 2-4 LS $60,000
: Subtotal  $2,639,000
@vama Ceniral Coasl] :
H. Additional works to sec, 2-5 130 m . $392,000
existing wall by MOW ) o
I. Secawall/Reclaination sec. 2-6 220 m (55,053 m?) $1.,703,000 -
I'. Seawall/Reclamation sec. 2-7 195 m {24,398 m%) 51,634,0(}0_
Subtotal $3,179,0600
{1V Avatiu_ Harbour | :
J. Reclamation 13,000 m* $154,000
K. East Breakwater sec. 2-8A ~ 2-8D 280 m $3,250,000
L. laner Breakwater sce. 2-1 100 m $57,000
M. Quay Repair Commercial 130 m $218,000
List of Works : Site -2 "Avamua Coasl”
(4/23)
Works Specifications Quantities Toral Cost R
N. TLT Slipway/marine 30 m $51,006
police (Repair) '
Q Quay wall, Fishcrics 145 m $437,000
P. West Breakwater profection sec. 2-11A 65 m $99,000
Q West Breakwater sec. 2-11B, 2-11C 225 m $538.000
R. Fish Market (shed) 300 m? $150,000
S, Utilides LS $350,000
T. Dredging 30,000 m? $1,400,000
Subtotal $6,704,000
Site - 2, Total Cost  $13.355,000
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- Breakdown of Cost Sile - 2 "Avarua Coasl"
- - (5/23)
Waorks Specilicalions Quantily of Works ‘—I Unit Price’ l Cost
b .
I. Avarua_PBast Coeast
A. Scawall and Reclamation Section 2-1A [Length 1250 m
1. Armour Rock i ~ 2 ton* 1485 m? x 1250 m = 1,858 m? X 60 = $111,500
2. - Armour Rock 1 ~ 2 ton* 1020 m? x 1250 m = 1,275 m? X 60 = $76.500
.2'. Cone Rock G0 ~ 200 kg 6.26 m* x 1250 m = 783 m? x 48 = $37.600
3. -Reclamation General carth [167.04 m?2 x 1250 m = 20,880 m? X 10 = $208.,800
4, Concr¢le parapet 088 m? x 1250 m = 110 m? x 960 = $105,600
5. Concrele Apron 225 mt x 1250 m = 281 m? x 720 = $202,500
6. Tilier sheet 1W?Tm x 1250 m = 1,338 m? x 0 = $40,100
7. Planting 200m x 1250 m = 2.500 m? x 20 = $50,000
Telal $832,600
Unit Cost:  $832,600 + 125 m = 6,660 $/m
il, Avarua Harbourl
B. Breakwater 90 m
B-1 East Breskwalter (Lagoon) | 60 m{Lagoon)
Section 2-1B
1. Armour. Rock 2 1on 36.86m? x 600m = 2,212 m? x 240 = $53,100 .
Replace
Note: Armour rock size at Avarua East can be rteduced 1o 400 ~ 700 kg.
(6/23)
Works - Specifications Qnamily of Works Unit Price Cost
B-2 East Breakwaler (Head) 30 m (Head)
Section 2-1C
1. Concrete Block § ton. 233m?2 x 300m = 699 m? X ;— (600+720) = $461,200
2. - Core Rock 400 ~ 700 kg } 13.00m? x 300m = 390 m? x 54 = 321,100
Total of B-1 and B-2 £535,200
4 Unit Cost, $4,535200 =+ 90 m = 5,950 $/m
B’ . West Breakwater (Head) 30 m
Section 2-4C
i. Concrete Block 8 ton 23.20m* x 300 m = 690 m? X 600 = $414000
Unit Cost: $414000 + 30m = 13,800 3/m
Tolal of B $949,200
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(7/23)

Unit Cosl 474,000 + (85 + 70) =

o Works Specilications Quantity of Works Unit_ Price Cost
. Avarea East  wharf/fstream
C-1 Marina Wharf Avarua East
Whar{ L=85 m
1. 'From wall, Rock 100 ~200 kg [ 35.00 m? x 8 m = 2,975 m? x 480 .= $142,800
2. Front wall, Rock [0~ 100 kg | 6.30m? x 85 m = 536 m? x 480 = $25,700
3. Reclamation by sec. 2-1A - ) = -
4. Gravel 6.10m? x 85 m = 519 'm? 100 = $5.200
5. Apron Cencrete 50 m? x 85 m = {128 m? . . x 700 = $OLROD
6. Filier sheet 7.00m x §5 m = 595 m? x 300 = $|7,90b :
Total of whacf $283,400
lety
1. Concrete Reinforced [ 6000 m x 5 uwnits = 300 m? 960 = $288,000
2. Gravel Filling _
3. Fitings Tender cte. {[00.00 m® x 5 units = 500 m? x i = $5.000
= 85 m x 2008/m = $17.000
Total, of Jetty $310,000
- (8423
_ Works Specifications Quantity of Works Unit Price Cost
C2 Stream Wall East L=70m
2. I_\fmour Rock 460 ~ W0 kg 1 5.25m? x 70 m = 368 m* {Replace) x 220 = £8,100
2'. Cone Rock 10G ~ 200 kg 3.63m? x 70m = 254 m® (Replace) x 220 = $5,600
3. Gravel 3.85mf x 70m = 270 m? : x 100 = $2,700
4. Filter Shees 6.50m x 70m = 455 m? x 300 = $13,700
5. Concrele Parapet 0.65m?- x 70 m = 455 m? X 960 = $43,700
6. Concrete Apron 1.65m? x 70 m = 1i5.5m> .x 720 - = §83.200
7. Reclamation {by section 2-1A) .
B. Plantiing 50m =z T0m = 350 m? x 20 o= $7,000
Tolal -$164,000
Total of Ct + C2 $474,000

3,060 $/m
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[ Works. Specifications Quantity of Works Ynit Price r Cost
. Repair Work and Recla- Section 2-2B
%a\::l:'ll‘“f for the Existing L=155 m
: . (35 + 80 4+ 400
Seawall and River Dike L=155m
. . ~hOm
{. Fronl Wall, Rock 100~200 kg | 9.98m? x 155m = 1,547Tm? x 480 = $74,300
2. Front Wall, Rock 10~ 100 kg 630 m* x 155 m = 986 m? x 480 = £46,500
3. Reclamation 3500 m?2 x 155 m = 5,425 m? x 100 = $54,300
4. Gravel 610m? = 155m = 482m x 100 = $4,800
5. Apron Concrele 150m? x is5m = 233 m’ x 7200 =  $167,400
6. Parapetwall 038m? x 155m = 136 m? x 9600 = $130,90D
7. Filer sheet 3.50m x 155 m = 543 m? x 300 = 516,300
Total  $494,900
Unit Cost: $494,900 = 155 m = 3,190 $/m
E. VD_redgi_ng . : .
El. Marina Wharl MSL - 2.3 m 1.5m x 5400 m? = 8,100 m? Xy (50+25)=%$303.860
(50 m x 60 m x t.5 m)
El.  Dredging -
{Temporary . Wharf) M3L-1.0m
(75 m x 35 m x 0.7 m) ¢.7m x 2,625 m? = 1,838 m? x 25 = £45,900
- Total Dredging $349,700
_ (10/23)
" Works Specificalions Quantity of Works Unit Price Cost
F. Temporary Quay 10 m L = 120 m Equivalent
Section 2-3 ' _
1. Front wall, Rock 100~200 kg {9.98m? x 120m = 1,198 m? x 480 = $57.500
2. Front wall, Rock 10~100 kg 1 6.30m? » 120 m = 756 m? . 430 = $36,300
3, __Réclam.alion General earth (36,10 m? x 120G m = 6,732 m? x 100 = $67.300
4, Gravel 6.10m? x 120 m = 732 m? X 1o = 7,300
5. Aﬁron Congrete 1.50m? x 120m = 180 m? x 7200 = $129.600
6. Fil!.er sheot 350m x 120 m = 421 m2 X 300 = $12,600
Total $310.600
Umit Cost: ~ $310,600 + 120 = 2,590 $/m
G. Benhing Jeny
(Temporary Qu.a'y') :
L. Concrgie Reinforced {29.44 m? x 2 units = 59 x 960 = £56.600
"2, Gravel Filling 51.56m® x 2 waits = 103 x 10 = $1,100
3. Fitings Tender eic., [250 $/m x 120m = 120 m x 1008/m = $12,000
: o Total $59,700
Unit Cosi: $59,700 « 120 m = 500 $/m
$59,700 + 2 units = 30,000 $/unit
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_ o _ (11423
. Works Specilications Quanlity of Works Unit Price - Cosl
Ul Avarua Central Coast
H.  Additional woik 1o ,
Existing wall by MOW Section 2-3 (L =130 m _
1. Armour Rock t ~ 2 1on* 204 m* x 130 m = 2,652 m? x 600 = $152,100
2. Concrete Parapet 0.93 m? x (130425)m = 44 m? X 960 = $138,400
3. U-shapes drainage 0.60 m* x 130 m. = 78 m? ¥ 9%0 = $74,900
4. Others 130 m X 150%/m = $19,500
. Total $391,900
. Unit Cost: 391900 + 130 = 3,015 $/m
1. Seawall/Reclamation Section 2-6
Armour Rock I ~ 2 ton* 4,86 m? x 220 m = 3,270 m? x 60 = $196,200
2. Armour Rock 1~ 2 o0t 15.00 m2 x 220 1 = 3,299 m? x 60 = £198,000
3'. Core Rock 100 ~200kg | 15.04m? x 220 m = 3,309 m? x 48 = $158.800
3. Reclamation General earth J125.12 m?2 + 50 x 100 x 220 = 55,053 m? X 10 = $550,530
4, Filier Sheet 13.8 m 2 220m = 3,036 m? x i = $91.100
5. Concrete Parapel 0.93 m? x 220 m = 205 m? x 960 = $196,800
6. Concrele Aplron 0.90 m? x 220 m = 198 m? x 720 = $142,600
7. Concrete Drainage U shaped 0.54 m2 x 220m = 119 m? x 960 = "$114,000
8. Qthers incl. planting = 220 m x 2508/m'= $55,000
Total $1,703,030
Unit Cosi: 1,703,030 + 220m = 7,741 $/m
Note:  Armour rock can be reduced ta 400 ~ 700 kg.
(12/23)
Works Specifications Quantity of Works Unit Price Cosl
I'. Seawali/Reclamation Section 2.7 |L=195m ' '
1. Armour Rock 12 ton* 14.86m? x 195 m =  2,898m* x - 60 =  $173,900
2. Armour Rock i~2 ton* Replace 15.00 x 195 m = 2,925 m¥ «x 24 = T$70,200
2. Core rock 100 ~ 200 kg 1504m? x 195 m = 2,933 m* x 22 = 364,500
3. Reclamation General  earth 125.12m% % 195 m = 24,3983 m® 2 10 = 5244 000
4. Filter Sheet 13.8m . x 195m =  2.691m? x 30 = $30,700
5. Concrcle Parapet 093m? x 195 m = I8l m? x 960 = $174,100
6. Concrele Apron 0.90m? x 195 m = 116 m? x 720 = $126,400
7. {oncrele Drainage U shaped 0.54m?* x 195 m = 105 m? x 960 = _$IIOI,100'
8. Ouhers incl. planting 195 m x 2508/m = $48,800
Total = $1,083,700
Unit Cost: $1.083,700 + 195 m = 5560 $/m

Mote:  Armour rock can be reduced 1o 400 ~ 700 kg.
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e

_ Works Specifications Quansity of Waorks Uit Price Cost
(¥, Avatiu_ Harbour]
1. Reclamation . .
I. Reclamation General earth | 260m x 100m x 5 x 1.0m = 13,000 m* x = $130,000
2. Wall, Avalin Stream Repair 2003 x 260m = 520 m? x 220 = 11,400
3. Others 260 m x50 $m = $13,000
' : : Total $154,400
K. Bast Breakwater i, = 280m
K-1 Lagoon Section L= 130m o
1. Armous Rock 1 ~21ton 3BO0m? x 130m = 4,940 m’ x 1 (60+24) =  $207,500
2. Stream month Replace 20 m x 5,000 $/m = $1006,000
3. Others 310 m x 150 $/m = $46.500
Tatal = $354,000
K-2 Lagoon Seclion L= 50m
1. Concrete Block 3.2 ton 6.5 m? 50 m = 825 m? x 600 = $495,000
2. . Core Rock 100 - 200 kg | 11.5 m? SO m = 575 m? x 48 = $27,600
. ’ Total = $522,600
K-3 Reef Front Scclion L=70m
1. . Concrete Block 10.0 ion 239m? x 70 m = 1,673 m? x % (600+720) = $1,104,000
2. Corec Rock 400 ~ 700 kg { 17.0m?2 x D m 1,170 m? x 54 = $64,300
Total = $1,168,300
K-4 Head 30m Section L=30m
1. Concrete Block i6 ton 53.00m* x 30 m = 1,590 m? x 720 = §1,144,800
2. Core Rock 1~21ton [48.40m?x 30m = 1,452m x Leos4 = $61.000
Total $1,205,800
Total of K £3,250,700
Unit Cost:  $3,250,700 + 280m = 11,600 $/m
-
(14123?
Waorks Specifications Quantity of Works Unit Price Cosl
L. Inner Brca_kwater Section 2-1 [L=1m
i. Armour  Rock 400 ~ 700 kg [23.63 m2 x 100 m = 2,363 m? x 24 = $56.700
M. Quay Repair Commercial
1. Front - wall I3 m x Z5 % = 32.5m x 2.500 = $82,300
2. Pavement (5.0m x 10.0m) x 4 places = 200 m? x 200 = $40,000
3. Gthers 260 m x 100 = $26,000
4. Pavement Tm x 100 m = 700 m x 100 = $70,000
. Totai = $218,300
N. TLT Slipway/Marine Police
1. Dike ' 30 m x 500 = $15.000
2. Pavement 30m x S5m = 150 m? x 200 = £30,000
3. Qther ¢ m x 260 = $£6,000
: Total : $£51.000
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(15/23
Works Specifications Quantity of Works Unit Price Cost
G Quay wall Scction 2-10 jL =145 m
(Fisheries  Seclor)
I, Armour Rock P ~2 ton* - - - - = -
2. Ammour Rock 400~ W00 kg [ 972 m? x 145 m = 1.409. md x 34 = $76,100
3. Armour Rock 100 ~200kg [ 4.66m? x 145 m = 676 m? x 48 = $32,400
4. Filter sheet 3.00m x 145 m = 435 m? x 0 = $13,100
5. Rc:c]nmation Gengral carth [45 m 145 m x 170 m =11,093 m? x 10 = $I]O.IOO
6. Gravel Pavement 45 m 140 m  x 04 m = 2,520 m? x i0 = $25.200
7. Berthing Jeuy Same with iem G - 6 units ©ox 30,000 = $180,000
Total $436,900
Unit Cost:  $436,900 + 145 m = 33,000 $/m
P, West Breakwater Protection| Section 2-11A
1. Drainage by Core Rock < 10 kg 8.20 m? 63 m = 533 m? x 48,0 = $25,600
2. Pavement concrete .50 m? 65 m = 98 m? x 7200 = $70.,600
3. Gravel Pavement 4.2 m? 65 m = 273 m* X 10 = §2,700
Total $98,900
Unit Cost:  $98900 » 65 m . = 1,520 $/m
Note:  Armour rock for fishery quay wall can be reduced to 400 ~ 700 kg.
- (16423
Works Specificalions Quantily of Works Unit Price Cosl
Q West Breakwaler L=7225m
Q-1 Middle Scetion 2-11B L=195m _ ‘ ‘ .
1. Ammour Rock (Relocation) 1~21om 40.0 m3 195 mx 172 = 3,900 m? x 24 = $93,600
1". Armour Rock (New) 2 ten 40.0 m? 95 m x 12 = 3,900 m3 x 1] = $234,000
2. Parapet wall 0.8 m3 W m =  56m* = x 960 = $53.800
Total $381,400
Q-2 Head 30m Section 2-11C L=30m S
1. Concreie . Blogk 4 ton IB0m¥x 30m = 240 m oz 600 - = $144,000
2. Core Rock 400 ~ 700kg 10.5 m? 30 m = 3t5m? x %(54 + 24) = $12,300
Total of Q-2 $156,300
Total of Q (West Breakwater) $537,700
Unit Cost: 537,700 » 225 m = 2,400 $m '
R. Fish market
1. Shelter 12 m 25 m = 300 m? A 500 = $150,000
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Works’ Speeilications Quantity of Warks Unit Price Cost
S, Utilities
§.1 Commercial Sector East
1. Water Supply LS = $15,000
Lighting LS = $30,000
3, Incinerator 1 unit x 7.500 = $7.500
Commercial Seclor Total $52,500
§-2 Fisheries Seclor
1. Water Supply LS = $35,000
2. Lighting - LS = $50,000
3. Power Supply L3 = £75,000
4. Incinerator 1 unit x 7,500 = $7.500
5. Septic Tank b unit x 30,000 = $30,000
6. lce Pilant 0.5 tiday I sel x 100000 = $100.000
Fisheries Sector Total $297,500
Total Uhilities $350,000
T. Dredging ) .
1. Dredging Blasting 22,000 m? x 500 = $1,100,000
2. Dredging Clamshel! 8,000 m? x 250 = $200,000
3. Other 1.5 = 100,000
Total $1,400,000 |
List of Works Site - 3 “Airport East"
— {18723}
Work's Locatoin Total Cost ]
A.  Auxiliary side dike Both ends : $97,000
B, Rock Mound Wall West $433,000
€. Rock Mound Wall Middle $3722.000
D.  Rock Mound -Wali East $305,000
Site-3, Total $1,157,000
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Breakdown of Cost

Site - 3

"Airport East”

~ (19123
Works Specifications Quantity of Wroks Unils Price Cost
A, Auxiliary Dike .
!. Ammour Rock 400 ~ 700 kg t5m? x 120 m 1.800 m? x 540 = $97,300
Total Length 120 m
Unit Cost: 97,200 + 120m = 8i0 $/m
B. Rock Mound Wall Section 3-4
{Main Secawail) West end
b. Ammour Rock 1~2 ton* 17.83m? x 130 m
2. Amour Rock 1-2 1on* 16,46 m* x 130 m = 4458 m? «x 60.0 = $£267,500
2'. Lone Rock 100 ~ 200 kg 10.50m? x 130 m = 1,365 m* 'x 48.0 = $65,500
3. QGeneral  Earsth - x 130 m - X 10,0 . = -
10. Concrete 0.80m?* x 130 m° = 104 m3 x 9600 = - $99,800
Total _$433'.000
Unit Cost: $433000 + 130m = 3,330 $/m
Mote:  Ammour vock for the main seawall can be reduced 10 400 kg ~ 700 kg.
(20/23)
Works Specilications Cuantity of Wroks Units Price Cost
C. Rock mound Wall - Sectinn 3-3 .
(Main Scawall) Middle
1. Armmour Rock | ~ 2 ton* 16.68 m? «x 90m = L5660 m? x 60.0 = $90.000
2. Armoui Rock i ~2wnt 1504m? x  90m = 1355 m? x 60.0 = - $81,300
2'. Core Rgck 100 ~ 200 kg 13.84 m? x SO9m = 1246 m? X 48.0 = $59,800
3. General Earth 23.79 m? x 90 m = 2.141 m3 x 100 = $21400
10. Concrete 0.80 m? «x 90 m = 72 m? x 960.0 = 369,150
Total . $321,600
Unit Cost: 3321600 + 90 m = 3,573 $/m
= 3,500 $/m
D. Rock Mound Wall Section 3-2
(Main Seawall) East end
I. Armour Rock I ~2 ton* 22,48 m? x 80m = 1800 m3 x 60.0 = $108,000
2. Armour Rock i~ 2 ton* 16.29 m? x 80m = 1302 m? X 60.0 = '57.8,100
2'. Core Rock 160 ~ 200 kg 14.95 m? x 80m = 1,106 m? x .48.0 = $57,400
3. General Earth - x 0m = - ’ = -
10. Concrele .80 m? x BO0m = 54 m? X . 960 = £61,500
Total $305,000
Unit Cost: $305.000 + 30 m = 3,810 $/m
Note:  Armour rock can be reduced to 400 kg ~ 700 kg.
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List of Works Site -4 "Airport West"
N _— (21/23)_
Works Location Section Tolal Cost
A. Scawail MNear the MET Scction  4-1 $308,000.-
B. Lagoon Breakwater MNorth-west  Corner | Section 4-2 $304,000.-
¢ f.cading Jelty For Airporl Drain | Section 4-3 $16,000.-
D, Scawall, ‘Right Bank Airport West Scction  4-4 $268,000.-
fi. Seawall, Lefl Bank Airport West Seclion 4.4 $206,000 -
Site - 4 ‘Total 1,102.000.-
+
Breakdown of Cosl Sitc - 4 “Airport West"
_ (22/23)
- Works Specifications Quanlily of Works Unit  Price Cost
A. Scawall Met site
Section 4-1
1. Armour Rock 1 ~2 ton* 15.20 m* x 30.0m = $1.216 60.0 = $73.000
2. Armour Rock 1~ 2 wn* 10,58 m*  =x 80._0 m = £846 66.0 = £50,700
3. Core Rock 100 ~ 200 kg 693 m* x B80.0m = $554 48.0 = $26,600
3. Excavalion and Rock fill 4.55m? x 80.0m = 3364 (430 + 50) = £19,300
4. Gravel 3.63m? x  80.0m = $290 10.0 = $2,900
5. Filter sheet 13.00m  x 80.0m = 31,040 30.0 = 331,200
6. Coﬁcrc!e watll parapet wall 0.80m?2 x 80.0m = 364 960.0 = 361,400
7. Concrete  apton : 0.75m x 80.0m = $60 720.0 = £43,200
Total $308.300
Unit Cost: 308,300 4+ B0.0m 3,855 $/m

Note: - Annour rock “size can be reduced Lo 400 kg ~ 700 kg,
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(23723

Works Specifications Quantity of Works Unit Price Cosl
B. Lagoon Breakwater Seelion 4-2 : :
1. Armour Rock 1 ~21en 2156 m? x 1500m = 3.234m* «x 60.0 = $194,000
2. Core Rock 100 ~ 200 kg 15.30m? x 1500m = 2,295 m? X 80.0 = $110,200
Total $304,200
Unit Cost: 304,200 + 150 m = 2,028 $/m
C Leading Jetty : Airport Drain Section 4-3 1 unit x 20 melers )
i. Amionr Rock 400 ~ 700 kg 1449 m? x 200m = 289m> x  54.0 = $15,600
Unit Cost: $15.600 «  20m = T80 $im
D, Scawall @ Airport Woest Right Bank | Section 4-4 )
1. Armour Rock | ~ 2 ton* 19.35 mt x 65.0m = 1,258 m* - x 60.0 = $75,500
2. Armour Rock 1~ 2 ton* 9.90m? x 65.0m = 643 m*  x 609 = $38,600
3. Core Rock 100 ~ 200 kg 5.10m? x 65.0m = 3zl x 48.0 = . $15,900
3'. General  Earth 32.25m? x  65.0m =  2,096m* «x 16.0 = $21,000
4. Gravel/Lawa 6.25m> x 65.0m =  407md x (10+5 = $6400
s. Filter sheet 12.00m x 650m = g45'm? x 300 = $25400
6. Concrete wall parapet  wall 0.8m* x 650m = 52m*  x 9600 = $49,%00
7. Concrete apron 0.75 m? x 65.0m = 49 m? x 720.0- = $35,100
' " Toual $267,300
, Unit Cost: | $267.800 + 65 m = 4,120 $/m
E. Seawall : Airport Wesl Left Bank . 50m x 4,120 $/m = $206,000

Molc:

Armour rock for airport west scawall can be reduced 1o 400 kg ~ 700 kp.
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Appendix C1 "Coast File"; Present Coast Conditions by Village

General Notes

1.

C b

Constituency and village divisions arc based on the available map. Number

for.class'i_fica'lion are given to these two. Refer to Fig, Cl1-1,

Coast Section

Length of village are measureed at the center of beach road. This length

has bcen di_vidéd by unit length in 200 mecters. Measurement is started

from the villége boundary to unti-clockwise direction.

"Coast Unit" is also numbered.

-Shore length is tentatively substituted by the length of beach road as it

runs parallel to the shoreline.

"Séa Side" éol_um‘n may show landmarks, passage, island etc., existing on the

shoreline  or seaward.

Existing land use representing by population (Pp) major facilities and

plant are shown in two classification by depth of land.
"First 100" means data in the nearest 100 meter to the beach top.
“Next 200" means another 200 meter behind the First '100. meter ares.

"P'p;’ means the population in number of house marks on ithe map. It is

‘assumed that one house mark is cquivalent to five villagers.

"Plant" means rate of plantation area indicating in the map. This data

should be confirmed.

Columns "Profile”
Data in _this column show physical characteristics of coastal areas.

"Lg" ‘'means the width of lagoon in meter. Refer to Fig. C1-2.

"S$1"  means average gradient of beach slope.

ct -1
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Iasdn
nDrn

means the elevation of beach top above Mcan Sca Level (MSL) in
meter.  Refer to Fig. C1-2. | o |
shows the. typc of structure, if there is zinyl argificial construction.
Distance in meter between the beach top and the beach road, Ara

Tapu.

Coluymas “Damage"

Data in this column show record of damage and damage forecasts in the

coastal

"B’El‘"
“N‘Ef”

"D\V"
l!Ruu

;:Biu :

"'-1M"
"+0M"

"+1M"

areca.

shows beach ecrosion, fine particles.

shows combined erosion both beach and coast, fine particles and
coarse parlicies. o _ o
shows the design wave or wave intensity for wave run-up
estimation. Refer to. Fig. C1-3.

shows the estimated run-up elevation in meter by design wave
above MSL. Refer o Fig. Cl-d.

shows - balance between the beach top elevation (El) and run-up
clevation (Ru). Refer to Fig. Cl-4. '

Thus, Bl = El - Ru

If wave is overtopping, Bl is in minus, othsrwise in plus.

shows wave height which may run up to beach m;i rh’inus one
meter, Refer 1o Fig. Cl-5.

shows wave height which will run up just top of beach. Refer to
Fig. C1-5. '

shows wave height which may overtop the beach top by one wmeter.
Refer to Fig. C1-5,
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Appendlx C 2 Top{)graphlc Suwey
o (Nov 1991 by the team)







Location Map : Sections Topographic Survey Conducted

Appendix C-2 Topographic Survey (Nov. 1991 by the 1cam)
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