7.3

7.3.1

7.3.2

Standardization of the Hard Counntermeasures

Classification of Land Use

To standardize the site, 172 ‘coast units in the entire 31km long shoreline

were classified into scveral zones. Classificd land use zones arc .as follows.

a) Land Use Zone One

Established wurban area

b') Land Use Zone Two
Rural area where the beach _road_ runs within 30 meter from the. beach

top: Rural area A"

c-) Land Use Zone' Three

Tourism development arcas

d) Land Use Zone Four

Rural area where the beach road runs through a deeper area that -is

more than 30 meters from the beach top: Rural area "B".

e) Land Use Zone Five

Natural arcas having very little artificial development
Classification of Disasters

The hard countermeasures applied per each coast unit should meet the
various requirements in terms of protection. In order to standardize, the

types of coastal damage in 172 coast units were classified into several

grades.
' _ Grade of Disaster
Classification I - 1 v v
W O O o
HEN" . O 0
"EB" - 0 0
Notes:

"W" Shows damage by wave overtopping above beach top. The entire

coast was also affected by the wave set-up during cyclones.



7.3.3

" n ) - ;
EN"  Erosion of both fine particles and coarse particles including coral
rock fragments and reclaimed ecarth.

"EB" FErosion of fine particles, i.c., sand.

a) Grade 1 for W-EN
The arcas most affected by cyclones by means of:
» - Wave run-up under the surging of tide.

« Both erosion of fine particles and coarse particles

b) Grade II for W-EB
The areas affected by cyclones by means of:
»  Wave run-up under the surﬁng of tide.
»  Erosion of fiﬁe particles only.
¢) Grade TI for W
Wave - run-up under the surging of tide but caﬁsing no significant beach

erosion.

d) Grade 111 for EN

Beach erosion of coarsc materials and fine particles, but no significant

wave  run-up.

¢) Grade V for EB

“Beach erosion of fine particles only.
Standardization of Couniermeasures

Fourtecen alternatives were sclected as the basic countermeasures by
co_ﬁsidering the general characteristics of disaster and the coastal

condition here. Therc are seven alternatives for coastal dcfense work in

‘the micro concept. These are the most popular structures for mitigating

possible’ coastal disasiers. Sand nourishment has also been selected as one
of the alternatives in the micro concept. Five alternatives were chosen for
thej' macro concept which may apply for improving the cxisting

surrounding conditions to cncourage defense work.

The general arrangement and characteristics of these countermeasures are

summarized in Table 7-1.
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7.4

7.4.1

7.4.2

Application of System to Site

The application  of various (_:oastal' protection countermeasures are to the
172 coast units under 47 villages.

Eabh_ coast unit of the 31 kilometer coastal area has ils own particular
characteristics.  Countermeasure applying to cach unit should meet these
Ibcal condition. An area can be classified from two overall viewpoints:
land use of hinterland and cstimated disaster grade.

Classification of 31 Km Coastal Linc by Land Use

Since _a'-land use development plah for the island in the year 2010 has mot
yet been provided, this classification has been conducted based on existing

land use. A summary of the total area by the length of beach road is as

follows:
Zone s Arca Length Share
: (%)
- Land use zonc one . ‘Established urban areas 1,770 m  (5.7)
- Land use zone two . : Rural arcas "A" ' 6420 m (20.7)
- Land usé zone three : Tourism development Area - 1,000 m  (3.2)
- Land use zone four : Rural areas "B" 21,600 m (69.7)
- Land use zone five : Natural areas _ 200 m (0.7)
Total length 3,990 m_ (100)

Source: Study team
Classification of 31 Km Coastal Line by Disaster Grade

Cyclone disasters are caused by not only waves and surges but also coastal
grosion and beach erosion. In order to identify the dominant disaster grade

by village, the following three data sources were studied:

i) Cycloné' Saﬂy damage Iﬁap prepared by the Conservation Department.
ii) Perception of villagers concerning damage by waves and surges by
- Sally

iii) Wave run-up and over-topping calculation against design wave

conducted by the study team.



A summary of cstimated disaster grades by the existing land” usc is shown in

the following Table.

Table 7-3 Summary of Countermeasures

unit:Lcngth of_ Beach in meter

Disaster : Present Land Use C!assificaii_on Shared (%)

Grade

Urban Rural "A" Tourism Rural "B Natﬁre Total Affected Total

I

111
v

Wave over-topping 1,770 ) . . _ '1’779 11.8 5.7

and coastal erosion

Wave over-topping ) - 2,000 - 2,000 13.4 6.5
and beach erosion ! .

Wave over-iopping - - - 5,740 - 5,740 38.4 18.5
Coas!al erosion - 1,000 400 _1,850 100 3,350 22.4 10.8
Beach crosion - 1,170 200 720 - 2,090 '1_4._0 6.7
‘Subtotal 1,770 2,170 600 10,310 100 14,950 100% -
No damage - 4,250 40O 11,290 100 16,040 - 51.8
Total 1,770 6,420 1,000 21,600 200 30,990 - 100%

Particular in wave over-topping data indicate as follows:

(i)

(i)

(iii)

(iv)

" Over-topping is concentrated in the istand northern coast.

Over-topping is observed all the coastlines between village
Matavera/Tupara  and Village Kaikaveka. Wave over-topping

heights. vary Im 1o over 6m averaging about 4 m.

Over-topping is observed at three coasts except the northern coast.

- Northern end of Village Tokerau/lnava----------------= 1 'm
- Near the Ngarangii Passage at Village Avarua---------- 1 m
- West of the existing airport R TR Lol ||

Damage records of wave action by Conservation Department well
meet with the severe wave over-topping coast cstimated by the study

team.

Based on these data and their evaluation, coasts to be provided with wave

over-topping - countermeasures should be selected. = It is proposed that

criteria for selection is the coast which wave cover-topping height is over

than 2 m.

7-10



The countcrmeasures against wave over-lopping, the most serious disaster

1o coastal areas are proposed along the following areas.

Coastlines of Wave Over—tdpping more than 2 meters

a2) Shoreline between the northeast corner at Village Matavera/Tupapa to
the Bast end of the airport (8,750 meter long)

b) West of the airport (760 meter long)
‘Affected coast by erosion can be summarized as follows:

(i) According to the perception study on cyclone damage, erosions here

happen over all the coasts.

(ii) ' According to ‘the damage records by the Conservation Department,
erosion is observed all the coastline except norihern one. Even in
- the same village, both erosion and deposit were obsecrved. This may

indicate that coastal change is depend also on the local condition.

Basced on thesc data and their evaluation, coasts to be provided with erosion
countermecasures should be sclected. It is proposed that following condition

will be selection criteria.

(i) Coasis . recorded as "Active Erosion" and "Exposed Beach Rock" by the

Conscrvation Department.

' (ii}) Coasts of coastal erosion more than 1.5m per 5 ycars or coasts of

beach erosion more than 3.0m per 5 years in the perception study.

Coaét'line with Active Erosion by Coastal Rep. and Villagers

Coumermeasures' against crosion is proposed ar the following five coasial

groups:

a) Northwesl shoreline 1,500 meters  at Viltages Pokoinu LR. and
Tokerau/Inave against coastal crosion. This area is immediately South
of the Black Rock where the lagoon widih is the narrowest and is

exposed ‘to the northern direction from which larger waves approach.
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b) Southwest corner (880_mctcrs)'at Village - Aroa against coastal erosion.

c)

d)

e)

Southwest  shoreline (200 meters) at Village Vaimaanga against coastal

erosion. This arca faces Papua Passage.

Southeast corner (1,170 meters) at Villages Akapuao and Tikioki 'a‘gainé_t

beach erosion.

East coast (1,690 meters in total) at Vil!agcé Areite, Nufiupurc’, Aroko and
Avana. The shoreline (920 meters) at first three villages of requires
countermeasures against beach erosion. The remaining 770 m at Avana

coast requires countermeasures against coastal erosion.

7-12
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Table 7-4

List of Coasts

to be protected

Village

7- 14

Coast Unit* . Length Land Use Disaster Grade
No. (200 m each) {m)
101 Pokoinu LR. -1011 - 1015 900 Rural "B" I{I Coastal Erosion
102 Tokerau/Inave 1012 - 1023 600 " " ' "
107 Aroa 107t - 1073 600 Rural "A" IV Coastal Erosion
" ! 1074 - 1075 280  Raral "B" " "
201 Vaimaanga 2014 _ 200 Roral "A" IV Coastal Erosion
209 Akapuao 2092 - 2094 570 Rural "A" V Beach FErosion
210 Tikioki 2101 - 2103 600 " " «
303 Areite 3031 - 3032 300 Rural "B" V Beach Erosion
304 Nukupure 3041 - 3042 310 " " "
305 Aroko 3051 - 3052 310 " " "
306 Avana 3061 200  Rural "A" IV Coastal Erosion
" " 3062 - 3064 570 - Rural "B" " v
403 Matevera/Tupapa 4032 - 4037 - 1200 Rural "B" 111 Wave Over-topping
404 Titama 4041 - 4043 600 " IT Wave Over-topping
. : _ and Beach Erosion
501 Araitetonga 5011 - 5012 400 v " o
" " 5013 - 5014 300 " 111" Wave Over-topping
502 Kiikii 5021 - 5026 1,160 " " "
503 Punataia 5031 160 " " "
504 Tapae 5041 - 5042 390 " " "
506 Pue 5061 200 ! " "
" " 5062 - 5063 270 * 11 Wave Over-topping
_ . and Beach Erosion
507 Vaikai 5071 - 5072 250 " " .
© 601 Ngatipa 6011 - 6013 480 " " "
603 Avarua 6031 i 6036 1,170 Urban 111 Wave Over-topping
604 _R:uaionga 6041 . 130 " " "
605 Avatiu 6051 - 6053 470 " " "
701 Atupa 7011 - 7013 520 Rural "B" " "
702 Kaikaveka 7021 - 7023 450 " " "
703 "Airport” 7031 - 7033 600 ! ! "
703 "Ai'rl::rort" 70311 - 70313 560 Rural "B" 1II Wave Over-topping
706 _Pokoinu 7061 200 " ! !
‘Total 14,950 m _
" Note, For the Coast Units, see Appendix C-1. "Coastal File"
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7.5

7.5.1

1)

2)

Avarua Coastal Protection Master Pian
Planning Criferia

There are Lwo harbours and most developed urban areas along the Avarua

Coast.  Coastal protection plan should cover these functions.

Requirement in respect ‘to  Coastal Protection

. Protection work consists of land reclamation in about 50~80m width and

seawall construction similar to the works by MOW. Width of new land ai the
Avarua Central Coast is SO0m. This defense line .is similar alignment 1o
"Line-B" and shapes a straight line connecting corners, of two breakwalers.

Average land width in the Avarua East Coast is also 50 m.

Requirements in respect to Port Improvement

According 1o the port improvcmént study both Avatin and Avarua Harbours

will be provided with various arrangements as follows:

Avatiy _Harbour

a.  Major function here is both the commercial port and the fisheries
port.’ ' |

b. East breakwater should be extended by' 150 m for both calm imner
basin and approach channel. _ '

¢. New port area of 1.5 Ha should be given along the west part of new
reclaimed land.

d. Higher . development priority will be given than Avarua Harbour.

Avatiu __Harbour

Major function here is a marine tourism center as marina.

b. Both breakwaters, Wesi and East, will be consiructed. East
breakwater will be extended by 100 m scawards.

¢c. Works to be implémemed in the Short-term Development will be
the minimal improvement in order to concenirate 1o Avatiu

Harbour improvement,
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3)

7.5.2

chuiremcnts' from the Avarua Urban Arcas

land s]ioﬁld be gained for the provision of public land which is
short of supply and for future Avauu Harbour cxpans:on

New

currently in
According to land use estimation, new land should be 5 Ha or more. In the

new land long the scawall, cyclone buffer zone will be 'pfovidf:d in
emergency  oasc, New reclamation will be conducted both in  Avarua

Central Coast 'aﬁd Avarua East Coast. These new land are called hereinafter

as "Port Park Complex".

Port Park Complex

New Iénd reclamation of 6 Ha will be carried out as f_o]lqws:

Avarua Central Coast ---------- 4 Ha 500 m x 80 m
Avarua East COASt -------encoo-n 2 Ha 300 m x 50 m

Port park complex :will be an open space for the public use, including
roads, parking area, bus terminal, park elc,. The complex will be
constructed in the reclaimed areas between the cxisting shoreline and (he
new seawall to be constructed in the lagoon. The primary purpose of the
complex during a cyclone is to maintain the buffer zone in order to absorb
cyclone energy before it arrives such dense urban areas as Ngalipa,

Avarua, Ruatonga and Avatiu.
Avarua Coastal Protection Master Plan

Fig. 7-2 shows the .coastal protection layout together with recommended

port  improvements.
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7.6

7.6.1

Summary of Coastal Protection Master' Plan

Cost Ceiling

‘Actual investment cosi for coastal protection can be dbtain_ecl as follows:

Cc=CoxR

Where, Cc :
" Co : Original total

Cost after ceiling

cost before the ceiling

R : Implemeniation rate (%)

The implementation ratc should be decided upon consideration - of the land

use pr_iority and the disaster grades._ Zone One, the urban developed area,

should " be top priority.

Zone threc, the tourism area, will ‘also have top

priority due to the nced of mainfaining the largest industry here for the

purpose of increasing employment - opportunities.

Zones Two and Four, the

rural ~areas, will be assigned a lower priority. Considering  this, the

proposed the imple'menlalion rates for ecach zone will be;

Implemeniation’

Zone Land Use Rate .
Zone One Urbanized Areas 100 %
Zone Two Rural Areas "A" 5'0. %
Zone Three Tourism Areas 70 %
Zone Four 30 %

L Rural Areas "B”

Thus the total cost after ceiling will be:

Table 7-6

Total Coastal Protection Cost in Masier Plan (After Ceiling)
Zone R Original Cost "Cost. afier Share
' . ceiling ' -
Zone One 100 % 8,178,000 8,178,000 (35.5 %)
Zone Two 50 % 2,819,000 1,410,000 (6.1%)
Zonc Three 70 % 4,360,000 - 3,052,000 (13.3°%)
Zone Four 30 % 34,750,000 10,425,000 (45.2 %)
A. Total Direct' Cost 50,107,000 23,065,000 (100 %)
B. Management Cost (20.5 % of A.) 4,725,000

27,790,000 .

C. Grand Total Cost after Cciling -
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7.6.2 Protected  Area
Protected coastal arca will be as follows:

Table 7-7 Protected Coast Length in Master Plan (Afier Ceiling)

Zone Coastal Length (m) Remarks

. Before Ceiling After  Ceiling '
Zone One 870 870  (15.9%) Urban
Zone Two 2,170 - 1,085 (19.8%) Rural "A"
Zone Three 600 420 (7.7%) Tourism
Zone . Four 10,310 3,093 (56.6%) Rural "B" -
Zone Five 0 0 Nature
_Total 13,950 5,468 (100%)

Note, Both Avarva Harbour and Avatiu Harbour arcas are excluded.

Thus, coverage by the Master Plan is 39% of all the coastal protection
required (13,950 meters). Table 7-8 _Sli'ows the list of typical

countermeasures for each land use category.



Table 7-8

List of Typical Countermeasures per Land Use

Tramaged

“Coastline to

Land Use Disaster Grade Counterrmeasme Coast(m) x R -b.e .])(I;ﬁI)CCt_Cd
[Zone One] G MiC-t  Gravity Seawall 870 x 1009% = 870 m
Urban  Area MAC-1  On-land Buf_fer Zone '

MAC-3  Plantation. with Dike
[Zone Two] Gy MIC-4  Flexible Hollow Stope 1,000 x 50% = 500
Rural "A* GV MIC-5 Flexible Gagion Slope 1,170 x 50 % = 585
[zone Three] Giv  MIC-3  Stepped Stope 400 x T09% = 280
Tourism Area MIC-6  Groin
MIC-§ = Beach Nourishment
MAC4  Artificial Passenge “I"
GV MIC-5  Flexible Gabion Slope 200 x 0% = 140
MIC-6  Groin N ' '
MIC-§  Beach Nourishment
GLII MIC-2  Rock Mound Seawall 7,740 x 0% = 2,322
Rural "B MAC-3  Plantalion with Dike
GIV  MIC-4  Flexible Hollow Slope 1,850 x 30% = 555
Gv MIC-6 Groin 720 x 30% = 216
Total 13950 x 39% = 5,468 meter










8.1

1)

2)

3)

- Chapter 8 Master Plan of Port Improvement

Proposed Ideas of Improvement of Avatiu and Avarua Harbours

a. To provide a container storage area to accommodate the increas¢ in
container cargoes,
b. To cxpand the cast breakwater, the width of the entrance channel,

tummg basin and depth of the quay wall at Avatiu Harbour to ensure
the safcty of large vessels,

c. To repair the existing quay wall,
To prepare the facilities of the fishery port for the increase in both
number and size of.fishing._boats to realize more fish caiches,
e. To consiruct a marina for the increase in the number of pléasure boats,
- especially large -yécht’s to cnhance tourism industry development,

f. To. protect small fishing boats from high waved during a cyclone.
Results of Demand Forecast

Population
The nominal growth rate of population is 0.53% annually taking into
consideration the equivalent number of tourists.  The annual growth rate

without consideration of the equivalent number of tourists is 0.3%.

Gross Domestic Product (GDP)
The estimate of GDP complies with a simple lincar regression analysis based
on the data of GDP: from 1982 to 1990.

Forecast of Cargo Volume

v Overseas Cargo Domestic Cargo
€ar | ¢o00 freight ton) | (000 frcight ton)

1997 - 46.1 ' 2.4
2010 53.1 2.8

When forecasting the ratio of containerization, conditions of the mother
port. and other poris where a vessel calls have to be considered. The ratio of

contameruatmn in Avaliu Harbour will become 64% in 1997 and 70% in

2010,



4)

5)

Size of container ships in the south Pacific arca will not radically change

in the fuinre.

Numbers of ship calls at Avatiu Harbour arc as  follows.

General Cargo ' o o
Year Ship Tapkcr Total
1957 40 - = 14 54
2010 50 . 16 66
Fishery

The growth rate of fish catches correlates to the growth rate 'of.popula_ti_on;
when incl_udhag equivalent number of tourists, the rawe from 1990 1o 2010
becomcs abprox. 10%. Fish catches of approx. 200 tons are expected i’n_2.010 '
considering  that the  Ministry of Marine Resources inténds 10 vigordusly

develop the fishery industry in the  future.

The number of fishing b'oats“are_ summarized as follows.

Yeari_ - Type of Boat Number- of Boats -

1997 [L=4-6m (existing)| 35

2010 |L=4-6m 40
L = max. 10 m 10 : Total 350

When a simple linear rsgreésion analysis is applied - for forecasting ‘the

number of calls for pleasure boats using the above time serics data, " the

~annual mumber of calls is 190 in 1997 and 340 in 2010. A -concentratfon

degree of 17% will be applied for estimating the maximum' number in the
future; so it is expected that approx. 33 in 1997 and 60 boats in 2010 will be

moored simultancously at a marina.

Parking Area in Port Park Complex ) o _
According to th_c' ficld observation, ‘the total number of parked cars

including large vehicles is 200.



§.3.

1)'

2)

Projection of Port Facilities in Master Plan

General

The cast _brcakwaler in "Avatin Harbour will be relocated and extended 1o
ensure a calm water space.

The required. number of dccp—séa berths for foreign trade s ~determined
using the ‘berth occupancy rate bascd on the demand forecast; the number
remains wnchanged. The depth of the berths at present is ‘6.2 .m 'be_low' MSL
and becausc this 'is__insuf'ficiem for lai‘gc vessels the basin for foreign trade
vessels has to be dredged to 7.5m below MSL. The width of the basin will be
expanded to 140m in case of using a tug boat taking into consideration the

safe turning of large vessels.

. The area of CFS. will be 'unch'anged in the Master Plan since the céiculaled

area of 420 m? is less than the present arca. The area of the container

storage yard in case of the forklift system in bombinati(‘)n_ with tractor-

" irailers is. 6,800 m?, and the area of the 1ﬁar5haling yard is 5,100 m2.

The length ‘o:f the landing wharf will be sct at 50m to allow for future
cxpansion since the required landing wharf length is approx. 30m based
on the demand. The length of the lay-by wharf is 180 m. Marketing hall
including areas for sorling, weighing packing etc. is determined to be
approx. 200 m2. The area of the ice making plant is 75 m?. The existing

repair shop 1s ‘sufficient for future use.

A fixed fork -shaped type is adopted for the moormg facilities of the marina.
Accordmg to the estimation,. the number of calling yachts mooring
s.imultancous'ly ‘at Rarotonga in 2010 is approx. 60 and the length of the
wharf for the yachts is 380 m. ' '

Consequently, the fishery 'port is established at Avatiu Harbour and ihe

marina at- Avarua Harbour.

Basic. Layout of Avatiu Harbour

The container cargo volume. in 2010 will reach about 26 thousand tons.
Therefore, the container storage yard should be expandcd and CFS should
be relocated . behind the deep-sea wharfs.  The dangerous LPG tanks should

be moved outside of the port. The fishery port facilities consisting of the
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lﬁuding wharf, the lay-by wharf, the mérket hall, the ice making. plant etc.

. will be estab]ishcd at the western side of Avat'iu Harbour.

Basic Layout of Avarua Hatbour _ _
The marina with mooring - facilities of 380 m in length will be established.

Basic Layout of Port Park Complex :
A greén belt with a park and facilities for inland public transportation

such as bus terminals and a- parking aféa will be established.



5) - Summary of Facilities

_ Items Quantity Note
Avatiu  Harbour
Deep~éca Area
 Quay Wall  (-7.5 m) 139 m
| (-6.2 m) 125 m
(-4.0 m) 115 m
CFS | 880 sq.m
Cargo shed (No.1) 640 sq.m
(No.3) 920 sq.m
" Container yard 11,900 sq.m
Maintenance shop 250 sq.m including canteen
Fishing Port Area‘ |
Landing wharf (-1.5 m) 50 m
Lay-by wharf (-1.5 m) 180 m
Facility of Ice maker 75 sq.m"
Sorting area, Market Hall 200 sq.m
Maintenance shop 380 sq.m as it is.
Slipway 1
Eastern breakwater 310 m
Western  breakwater 240 m
{Equipment)
Tractor-trailer 2 sets
Forklift 32 tons 3
2.5 tons 6
5 tons 4
Avarua Harbour
Marina (Yacht - harbour)
Quay Wall ~(-2.5 m) 380 m
Chub house 200 sq.m
_ Easter breakwater 110 m -
Western - breakwater 140 m
Poit Park Complex
Bus terminal at Avatiu 1,800 sq.m
‘Bus terminal at Avarua 1,800 sq.m
Parking Area 11,000 sq.m
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Chapter 9 Cost Summary for Master Plan Stage
9.1 Coﬁstruction Cost  Summary

The ‘_tolal_ cost is an accumulated construction cost for the coastal protection
and the port improvements. The required investment for the year 2010 will

be 60.9 million dollars at 1992 current ‘prices.
‘Sectorial ‘breakdown of the costs is shown in table below.

Table 9-1 Total Construction Cost:  Master Plan 2010

Sectors Cos_t:
Coastal. Protection 27.8 million Dollars
Port Improvement o 33.1 million Dollars

Total ____60.9 million Dollars

~The coastal protection cost here will cover about 39% of the coastal arcas to
be protected, w_hilé the port improvement will involve the existing {wo

ports, Avatiu and Avarua.

9.2 Construction Period Required

It is estimated that the total period required to complete this work whole the

works in. Master Plan is four years if they are implemented during one

stage.
Table 9-2 Construction and Disbur_semcnt Schedule

Sectors Year
1 2 3 4 Total
1. Coa_stal Proiection 70 70 70 6.8 27.8
2. Avatiu Harbour Improvement 9.0 9.0 6.6 24.6
. 3. Avarua Ha_rbour-!mp.rovemem 8.5 85
" Annual expenditure 16.0 i6.0 ;I3.6 153 60

in million dollars













Chapter 10 Phased Development Plan

10.1 General Describtioh

According '_to the Master Plan cost estimates, it is proposed that an
investment amounting to 60.9 million dollars should be made by the year
2010, 33.1 million dollars for port improvements and 27.8 million dollars
for coastal protcction. All of the port improvements will be made at two
harbours, Avatiu and Avarua. The share of these two ports is 74 % and
26 % for Avatiu and Avarua respectively.  Amount of the protection work
for both the Avarua urban areca and other rural areas will share 35.5 % and
64.5 % respectively.

All the recommended works in the Master Plan are not necessarily given
the same priority. Some work should be implemented urgently; however,
other elements can be constructed later. stage.  The proposed work is

combined with various components of different'prioritics.

-~ In order to invest the limited resources effectively and to prevent the
works from conceniration in a short period, phasing of the work with

proper arrangeméms should be scheduled.
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10.2 Priority

The scope. to. be included in the short-term development plan is as follows:

a)

Of the places where excessive wave overtopping by a Sally  class.
cyclone is expected, the existing facilities propertics arc important and

can not be substituted by others

Private facilities aion‘g'. the beach roa.d' in Avarua Urbanized Arcas
Government offices and facilities along  the bcach road -in the same
Port facilities in Awvatiu Harbour |

Fuel storage facilities near tfle airpoft

Other the samc

b) Of the places where excés.sive”coasl:al erosion by a S:éll'ly class cyclone is

c)

expected, - the existing fac:lmes are ;mportam and can- not be subsmutcd

by others

Private and pﬁblic facilities located immediately. eastward of

Avarua Harbour

Airport runway at the westward end constructed on the . reclaimed

land

QOther the same

Of the exmmg port facilities, those that should be provid:cd with urgent

repair work:

Repair work to the damaged guaywall at Avatiu Harbour

Widening of the ‘turning basin in Avatiu Harbour -

Fishery facilities in Avatiu Harbour
Port facilities in Avarua Harbour

QOther the same

It is recommended that thesc  works sheu!d be urgently 1moicmcntcd for

sustaining the development of island.
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10.3 Phased Development

The phdsed development plan has been prepared in order to implement

gradually the Master Plan. Work components in the Master Plan have been
classified into two phases, |

Fig. 10-1 and 10-2 show the phased development plans for the coastal
protection and . port improvement respectively.

Coastal protection work in Phase One  will concentrate on the northern
coast from the eastern boundary at Village Puc to thc west cnd of the
existing airport. . Among them, the Port Park Complex (defined as the -
Avarua coastal area between Villages Ngatipa and Avatiu) will’ be provided
with con'tinuoqs_'protcction work. However, arcas other than the Complex

will partly bc prdtéctcd where required.

The pb_rt improvement work classified in Phase One will mainly be
performed at Avatiu. Harbour.  Avarua Harbour will partly be improved as
~ of the Phase One work. '
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Chapter 11 Definition of Short-term Development Plan

11.1

11.1.1

Necessity of the Project
Policy Objcc:tives

‘The project is proposed based on the following policy objcctwes of lhc

- Government of Cook Islands.

11.1.2

i) Protection of the national land and the security of the nation against
natural disasters.

ii) Maintaining a supply of items essential for human life and related

fundamental materials.

iii) Promotion of Industries

‘iv) Increasc Employment Opportunities and Prevent of Population Outflow

Possible Countermeasurcs (Contents of the Project)

‘Couniermecasures to achieve the said policy objectives can be summarized as

foli'ows: :

i) To p'r'otect the national land and to ensure the nation's safety,
appropridte coastal projection will be undertaken in the project.
The arca to be protected is the coastling since public utilities s_hch as the
airport and porl as well as the city environs are in close proximity to

‘the coast.

ii} To . provide coastal protection works in respect to natural disasters by
wave over-topping' and coastal crosion. Location to be protected will be
selected based on the paset damage and land use requircment at its
“hinterland.

iii) To cover the damaged areas by coastal protection works.

- Coastal area near the Health Department and its surroundings
- Coastal area in front of the Avarua urbanized area

- Coastal area in front of the fuel storage yards at the Eastern end of
existing airport

- Beach road near the MET _
- Beach road at the North-West corner of airport

- 'Beach road at the West end of airport -
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vi)

vii)

Not only Cyclone Sally but also Val/Wase and Gene should be ték'é_n' into

consideration of protection plan.

‘To maintain an adequate supply of items ecssential for Iifé. and related
fundamental materials. | ' | '

The improvemcnt of breakwaters,. basin and whax_"fs,_ and: the
procurement of a tugboat in Avativ Harbour will be ‘undertaken to
minimize “damage to the port’ cawsed by cyclones, and to ensure (he
safety of shibs maneuvering. _ _ | '

Additionally, to enhance physical distributioﬁ, the procurement of

necessary cargo handling equipment is -also considered in the project.

To establish and promote industries such as toﬁr_ism,_ the improvement of
breakwaters, basin and the wharf in Avarua Harbour which is used for

usual mooring and emergency evacuation of small fishing crafts.

To create both comfortable and safety circumstances, a port-park

complex in _thc Avarua central coast that will function not only as a

green zome and parking arca but alse as a cyclone buffer zone, will be

established.

To supply food to the nation and tourists, fishery related facilities in

Avatinu Harbour will be established.

viii) By promoting indusiries and, ‘through the implementation of the

ix)

project, employment opportunitiecs and the number of permanent

residents will increase.

The aim of the above measur_es"is towards the realization of land

protection, the safety of the nation, and ‘a stabilized national cconomy.

Based on the above, the project can be considered to be in _'hafmony ‘with

the policy objectives of the Cook Islands Government.

- Furthermore, if the current situation remains unchanged, there is a sirong

likelihood that heavy damage will be .inflicted in the near _futu:re.

Therefore, given that the primary aim of the project is to protect the

national land and to defend it against natural disasters, the urgency of the

projéct should be recognized.
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i1.2 Definition

The Master Plan is a final objective which is a target to be attained over a

long time span. The Short-term Development Plan is a milestone that must
be accomplished first.

Work c_on'l;')o'n'c_nts= proposed in the Master Plan include the various work
categories and large scale investments .rc_.quiré:d te meet the demands of
target year 2010. Some of the work can be implemenicd around the year
2010, Howc-;ver, other specified work should be executed promptly to meet
urgent requirements.  Thus, all the works rccommended in the Master Plan

are not necessarily assigned the same priority.

It is understood that the Short-term Development Plan should only include
the "urgently . required work. Thus, the objective of the Short-term
Devclopment Plan is to draw up a scheme outlining the urgently required

componenis of the Master Plan.

har r_of Short-term Develppment Plan

As discussed in Chapter 10, the basic criteria of the high priority work can

be summarized as follows:

i) Protection work having a high investment efficiency compared to the
‘necessary  costs  that might require for restoration of ths expected

damage in the casc of no investment.
ii) Any cxisting facility that can not be substituted by others.

C11i) Any existing facility already being damaged that requires wurgent

repairs as the only  alternative,
iv) Any existing facilities which can not ensure the safety of its users.

If these criteria are applied to the project, the scope of urgently required

work can be catcgorized as follows:

Category "A"

Anibng the places where wave overtopping by a Sally class cyclone is

expecied and the existing facilities are important and can not be

substituted by others.
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This category may include the following work:
i) Urbanized arca along the beach road in Avarua.

ii) Governmeni offices and publlc facﬂmes along the. beach road in

Avarua.
iti) Port facility in Avatiu Harbour
iv) Fuel storage facilitics on the coastal bank near the existing airport

v) Government offices and public facilities near the Health

Department

Cétegory "B"

Among the places whoro coastal crosion by a. Sally class cyclonc is
foreseen. and the existing facilitics are important and can not be

substituted by others,
This category may include the following works,
i) Facilities located immediately eastward of Avarua Harbour.

ii) Runway westward end on the reclaimed land.

Caiegory "C"

Among the existing waterfront facilities, those that should - be provi'ded

with urgent repair work or improvements.
This catcgory may include the following works. .~

i) 'Repdlr work io the’ Avanu Harbour quaywall
ii) Widening of the turning basin and the provision of a tug boat for
the safety of vessels maneuvering in Avativ Harbour

iii)" Longer calm approach channel of Avatiu Harbour
iv) Fisheries facilities in Avaitu Harbour
v) Repair work to the berthing facilities at Avarua Harbour

vi) Repair work to the breakwaters at Avatiu and Avarua Harbour

11 -4



As seen above, the coastal protection work in the Short-term Plan will be
concentrated on the northern coast from the castern boundary at -~ Village
Puc to the west end of airport as the western limit. Among them, the Port
Park Co'mpl'cx, _defincd as an area between Villages Ngatipa and Avatiu, will
be provided with continuous protection work.  Howcver, areas other than

the Complex will be partly protected where required.

The port improvement work classified in the Short-term Plan will mainly
be performed at Avativ Harbour. Avarua Harbour will also be improved as

a part of the marina development.
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