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PREFACE

In response to a request from the Government of Grenada, the Government of
Japan decided to conduct *The Feasibilly Study on Road Rehabilitalion and

Improvement in Grenada® and entrusted it to Japan International Cooperation Agency
{JICA).

JICA sent a study team headed by Mr. Tsuneo Bekki, Katahira & Engineers
Internationat to Grenada, at three different times between March 1997 and January
1998.

The team held discussions with the officials concerned of the Government of
Grenada, and conducted field surveys at the study area. After the team returned to
Japan, further studies were made and the present report was prepared.

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

1 wish to express my sincere appreciation to the officials of the Govemment of
Grenada concerned with the project for their close cooperation extended to the team.

January 1998

&/wz’f/éf”’ —

Kimio Fuijita
President
Japan International Cooperation Agency



SUMMARY

Background and Objective

The internal transpoit system in Grenada depends
mainly on the road network. The counlry has a
network of al-weather roads totaling aboul 950
kilometers, of which 30% are paved. There are
three main roads in the island and numerous

secondary roads branch from the three main roads.

Most of these secondary roads, which have the
function of connecting communities together, are
in poor condition. Rehabititation of these main and
secondary roads is yet (0 receive enough external
financial support.

The objective of the Study is to evaluate the
relative priority of the following Study Roads and to
carry out a feasibility study on high prionity roads.

Grenada:
R-1  Grand Etang Road 20.5km
R-2 Morne Jaloux 33
R-3 Perdmontemps / St. David's 7.2
R-4 Mt Gay/ Spiings 6.0
R-5 Eastern Main Road (EMR) -

Grenville fSauteurs 16.0
R-6 Paraclete f Mt. Horne 3.2
Carriacou:
R-7 Dover (Windward / Cherryhill) 3.1km

Main fmprovem ent Measures qn {’ro;ect Roads

Future Tramc Demand

(vehtcrelday)
Bin

Grand Etang Road
“Morna Jatoux
Petdmontenps I 51 | Dawds
Mi Gay/Springs
jEMR {Grenville 7 Sauleurs)

Paraclete / Mt. Horne
Dover (Windward { Cherryhill

Selection of Project Roads

In order 1o select Project Roads for the Feasibility
Study out of the seven Study Roads, a criteria was
eslablished based on the technical, environmental
and economic factors related fo the improvement
and rehabifitation of the Study Roads.

Thiee ranking levels were concluded and roads
selected for the Feasibility Sludy are those under
the high rankings of “1" and "2".

R-1:  Grand Etang Road Rank “t"
R-2: Motne Jaloux Road Rank "2°
R-4: ML Gay/ Springs Road Rank “t°
R-5. EMR {Greaville fSauteurs) Rank “2"

o addition, the design of a permanent bridge for
the only other temporary Bailey bridge (Vineyard
Bridge) on R-3, was added lo the Project.

-, PR B ‘Safely. .
Road ; Alrgnm_enl Widenmg avement : ‘Bridge : Drainage il Slor 1 Facaities
‘| Previding \Mdenmg -AC Onenay Scm Beaulseu tiane - Reconstructon |- River Standard
i | safe slopping |- Cut Slope -AG Pavement widening of all side ditch | protection road safety
] sight 1.730m Reconsliruction |Birch Grove: 1-Jane - Extension of 600m devices
R distance - Embankment | for bad and new consiyuction ci0ss dranage |- Cut sfope
. 600m widening Bathazzar. 2-ane 1,730m for
: saclions reconstiuchion widening
St Cyr Greativer. 2-%ane secton
--' . __.| e~ constiuction [ I
| R-2 \jNone None » Same as R_i__ _ M_)ne__ ‘ Samaas R-1_ |None |Same as R |
L Widening Widening Same as R-1 Temps: 1.lane Same as R-1 Culsicpe  [Same as -1
urbaa naow | Cut slope widening 2.880m and
R4 7| section 2850m embankment
‘L Standard width |- Embankment 2,150m foc
- for rural roads 2.7150m vAdening
|- Widening [Widening Same as R-1 Dunfermiiine: Same as R-1 - Cul slope Sarme as R-§
L wkan narrow | Cut slope 1-lane widening, 4 600m and
RS section 4.600m scouring protection embankment
- | Standard - Ermbankmernt Pointe Field: 2-fane 2.300m for
" | width for rurat 2.300m reconstruction widening
roads Madeys: 24ane reconst.| secton




fmprovement Work Quantities

e TUnit] Tolal ]
T |Excavation/Embank. ) m3 | 4!;706_7;_‘
CBackEW__ _m3 17,830
v [Becarification m2 | 27891
Sub-base Course | m3 |- 137247;
Asphait Conc. Hot Mix| _ton | -47.071;
[RWM@=2-5m | m | 15%
;jl Side Ditch m 3’1"6‘23’
‘[rcPe e )
RCBC m | 1]
“[Now Const 2tane | No. | . 5° .|
[New Const. t-Lane | No. |: 1. .|
~: \Widening Mo | "53|
L |Rehabilitation | No. |_.o1:
~|safety Faciities | kS | - 4 |
b Gonslruchon jConcrete Blocks _m | 27200
Economic Analysis

The Project, in total, shows high viability with the

economic indicators of:
« B/IC 228
« EIRR% 2525
» NPV (ECS) 70,651,948

Implementation Program

The lotal investment required is MEC$ 52 6 which
is divided into four years of implementation with a
highest annual investment of MECS 26.0. Gther
administrative and physical contingency costs are
estimated as MECS$ 7.1. In a proposed four years
framework, the detailed design stage is expecled
to be completed by the end of 1* year and
construction by mid of 4™ year.

Project Evaluation

Technically: The Projecl is feasible with the
normal methods to international standards.
Econcemically: The Project is feasible with a high
Economic Internat Rate of Retum,

Financially: The Project can be accomplished
within a reasonable budgetary framework in
accordance with proposed implementation plan.
Environmentally: The Project is supportive for the
WID issue and acceptable in both natural and
socioeconomic eavironmental view points.

Annual lnvestment
' ".'1'“ =

Conclusions and Recommendations

The four Study Roads play the most important 1ole
in the transportation system of Grenada. Three of
the roads {R-5, R-1 & R-4) form the Trans-
Grenada Highway, connecting maost regions of the
istand. The foith road {R-2) is a teurist-oriented
Sky-Line diversion road where wiban lraffic is
congested in the center of St George's. The roads,
however, suffer from various problems such as
sub-standard geomelic  design,  progressive
deterioration of pavement, winding alignment with
narrow widlh, dilapidated bridges with structural
deficiencies, inadequale drainage  syslems,
resulting in poor riding quality, reduced traffic

safety and increased transporlation cost.

it is therefore urgent that the Project be
implemented 1o provide a safe and refable means
of transportation, thereby slimulate the posiive
activation of peoples’ activities, and contnbute to
the socioeconomic development of ihe country.
The main tecommendations of the Study are:

1. The Project should be implemented at the
earliest possible time as justified in the
different aspects of the Siudy.

2. Mitigation measures of environmental impact
shoutd be applied to minimize any adverse
environmental impacts.

3. A New Highway Functional Ciassification
should be established in accordance with the
highways role and functionality and based on
the adopied international standards.

4. An Advanced Road Maintenance Technology
should be developed lhrough the Project
implementation activities and by procuring
new equipment 1o be used first in Project
construction and then for maintenance.

i
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INTRODUCTION

BACKGROUND

The internal transport system in Grenada depends
mainly on the road network. The country has a
network of all-weather roads totaling about 950
kitometers, of which 30% are paved. There are
three main roads in the istand and numerous
secondary roads branch from the three main roads.
Most of these secondary roads, which have the
function of connecting communities together, are
in poor condition. Rehabilitation of these main and
secondary roads is yet lo receive enough external
financial support.

The urgent problem to be addressed currently is
the rapid deterioralion of main and secondary
roads due to a combination of weakness in the
pavement struclures, drainage facilities, under-
eslimation of the growth in traffic volumes,
concessions regarding the quality of construction
matesials and inadequate maintenance. In addition,
incentives given to manufactering and  agro-
industrial sectors with a reduction of import duties
on mo'or vehicles have resulled in an increase of
motor vehictes imported from 1991,

Recen! budgelary constraints resulling from the
economic dedline caused the postponemenl of
periodic road maintenance interventions. This
policy has taken its toll mainly on secondary roads
which are essential in supporting the further
development of the main sectors of tousism,
agricuiture and manufacturing, as well as the
improvement in quality of life of the people in rural
communities. Therefore, one of the key aclions
identified in the Public Sector Investiment Program
(P3IP, 1992-96) is a major rehabilitation of the
econenic and social infrastructure with a high
priarity on the rehabifitation of the road network.

In response to the request of the Government of
Gienada, the Government of Japan has decided lo
conduct “The Feasibilty Study on Road
Rehabititation and Improvement in Grenada™ and

entrusted the Study to the Japan International
Cooperation Agency (JiCA), the official agency
responsible for the implementation of the technical
assislance programs, lo underlake it in close
cooperation with the authorities in Grenada.

JICA has organized and dispatched a Study Team
consisting of eight experts from Kalahita &
Engineers !nternational, headed by Mr. Tsuneo
Bekki, 1o carry out the Study which has a time
frame of aboui 10 months from the end of March
1997 to January 1998.

OBJECTIVES OF THE STUDY
The objective of the Study is to evaluale the
retative priority of the Study Roads and to carry out
a feasibility sludy on high prierity roads.

STUDY ROADS

The Study covers the following seven roads: .

Grenada:
R-1 Grand Etang Road 205km
R-2 Morne Jaloux 33
R-3 Perdmontemps J St. David's 7.2
R-4 Mt Gay / Springs 6.0
R-5 Easlem Main Road (Grenville /

Sauteurs) 16.0
R-6 Paraclete / Mt. Home 32
Carriacou:
R-7 Dover (Windward f Cherryhill) 3.1 km

REPORTS

The following reporls wete piepared during the
course of the Study:

« Inception Repori — April 1997

» Progress Report ~ June 1957

+ Interim Reporl — July 1997

s Drafl Final Report ~ November 1987
+ Final Report — January 1658



PHYSICAL PROFILE

TOPOGRAPHY

Grenada congsists of three main istands and many
smaller istands. The largest istand is Grenada with
an area of 312 km?, followed by Carriacou with 34
km? and Petite Matinique with 2.3 km?

Grenada Istand is characlerized by rugged
mountainous terrain and a mote subdued rolling

teirain on the coastal periphery. The principal peak,

Mount St. Gatherine (840 m}, rises in the nofthermn
half of the istand as the center of a massif
surrounded by lessor peaks and ridges. From
these ceniral mountains the level descends fairly
regularly to the sea. The ralling coastal terrain is
probably due to fluvialle and mass movement
processes removing material from clevaled areas
and deposiling thai material in the lowlands.

GECLOGY

Grenada is located near the edge of the Caribbean
Tectonic Plale. The geological history of Grenada
began appioximately 38 million years ago in the
upper Eocene Period and comtinued in the
Oligocene Period with tho sedimentary deposit
known as the Tufton Hall Formation. The last
volcanic structures are 12,000 years old. The

Ae Mriad wd Superticia Dupan
L Lava Goresd
Bl v roe s Feraten
Fa Poiet Balrd Beda
33 One Ol sty
[FE] va Lsis drfoiee Vcatts
PIE] Wb Srana hnse By kenicn
F7a8 Ve Wouns Bt Camaring Yicorcd
W Bouth bunt Mucriain Voloenion
Bl Vo Meurt Sramby ol
CB W irdefpreninied Woleatiey
W Lerra 4 vk ke
M Sgurt O dven Wk ey

‘v

GEQLOGY

istands are volcanic and soils are predominantly
day-loam but clays and sandy-loam exist.

The Caribbean Plate is bounded by lhe Neoih
American Plate to the noith and east, the South
American Plate to the south and the Cocos Plate to
the west and Southwest.

CLIMATE

Grenada belongs to the topical zone and
precipitation on Grenada lsland is recorded
belween 2,000 and 4,000 mm in average a year.
There is a dry season thal ruas from January to
May. Precipitation concentrates during the rainy
season which starts in June and continues until
November. in Si. George's in January the average
daily high lemperature is 30°C, while the low
average is 21°C. In July the average daily high is
31°C white the low average is 25°C. During the
rainy season, June lo November, rainfall average’s
22 days a month in St. George's and the mean
relative humidity Is 78%. In the diest months,
Janvary to Api, there is measurable rainfali 12
days @ month and the humidity averages 71%.
Annual rainfall is about 1,500 mm in St. George’s
and more than 3,000 mm in the Grand Etang
rainforest,

(AL 32}
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SOCIOECONOMIC FRAMEWORK

LANDUSE

Agricutture is the mosl important secter for
Grenada's econony as agricultural products held a
share of about 70% of domestic expors and about
G0% of the land in Grenada Island is agricultural
land. As is the case in most territories in the region,
roixed cultivation is the normal praclice as an
insurance against the unprediclable drop in prices
of export crops. Initially cocoa, banana and nutmeg
were the most important tree crops, later (ollowed
by coconuts, limes and spices. Sugar cane is one
of the main products which is grown in the
southern areas in lhe vichily of sugar factories
where most of the cane is processed into sugar.

The urban area totals 8.76 km? which is composed
of downlown commerscial areas of 2.35 km?,
suburban housing areas of 639 ka® and small
industrial areas of only 0.02 km?. The business
area in the town is mainly offices, retail and
restaurants and it occupies aboul 60 % of St
George's, There are three general industrial areas
in Grenada, which include the Frequente Industrisl
Park and surrounding area, the Mt. Gay area and
the Seamoon Industrial Park, Most ali of the rain
forest falls within the Grand Elang Forest Reserve
with an arca of about 3966 km’. The area is
divided into the very tall rain forest and the lower
menlane formation. The woodland forest has a
little economic value and consists paitly of land
which is unsuitable for agriculture.

POPULATION

The population of Grenada is around 100 thousand,
of which 95 % live on Grenada Istand and most of
the others live on Carriacou lIsland. The maijor
poputation cenlers are localed at the capital city, St.
George's in the southwesl!, Grenville on the east-
central coast and Sauleurs in the north, The
country is divided into seven parishes and is
fuither divided intlo 15 electoral zenes., This
clectoral zoning system is used as traffic zones in
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this Study. The poputation in the electoral zones
vaty from 4.4 thousand (81 Mark's) fo 10.3
thousand {St. David's).

The average increass of national population in the
1990's was 0.7% per annum. Regarding the zonal
population base, all zones of Si. George's
excluding S1. George's Northwes! atlracted social
migration in the country and Carriacou lose
residents, however, the increase and decrease of
residents extends to a range below 4%.



FUTURE POPULATION

Statistics of he last 7 years shows -2 6% of growth
ratio of live births and -0.5% of growth ratio of
deaths, and 0.7% of growth a year of population.
The number of births in 1998 was 2,096, and
deaths was 762, therefore 1,314 was the increass
of gross population. However, the increase of
ropufation from the year 1995 was 400, which
means tha net emigration was 314 persons. The
ceiling of populalion saturation is definitely existing
because Grenada is a small island.

Withoul §ignificant changes in the econormc
environment, the said framework should not
change and significant ecenomic change in the
poputation growth is not foreseen.

VEHICLE OWNERSHIP

Dala of registration of vehicles is only available at
the national level. Vehicles by Parish and by
slecioral zone are estimated from generated trips
of electoral zones in the OD matices. Ratios of
increase of vehicles are around 9% in the 1990°s
and the highest increase in ralio is shown by
Buses while the lowest is for Pick-ups.

in the Parish base, 52% of vehicles are found to be
in St. George's and St. Andrew’s follows with 21%.
As for the public ransportation services, private
cperalors are carrying out their services by
microbuses along routes of large demand.
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ECONOMIC GROWTH

Economic activities are characlenzed as a lypical
istand economy with Agriculture and Tourism as
the significant sources of foreign curfency earning.
The growth of the econonty is low but steady and
the growth rate of the GDP inthe 19903 was 2.2%.

In the sectorial distribution of GDP, the Transpor
and Communication sector shows 23.4% which is
followed by the Governmerd Sedvices al 16.3%.
Tourisns shows a growth of 9.0%, which is located
between the Agriculture (9.7%%) and Construction
{8.2%) secllors.

The most remarkable area in the economic
performance was the deciina of Governinent
Services by -4.4% in shafe and of Agriculture
by -5.2%. The GDP per Capila at currenl prices
show an average growth of 4.2% in the 1890's and
ifwas 2,985 USS in 1996,

With a steady growih in population, the growth in
cac ownership is expected 16 increase al & higher
rate than the average growth in GDP/Capila up to
the year 2010.

Socioeconomic Growth
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ROAD NETWORK

PRESENT NETWORK

Most of the Inner island passenger and {reight
transpoit movements are burdened to the road
sector. The counlry has a network of all-weather
roads totaling more than 850 kitometers of which
30% are paved.

The road nebwork includes a few main roads of
about 120 kilometers {ength in tota! in addilion to
other secondary and tesliary roads which connect
communities and agriculture lands together. Some
radial local nelworks of roads have been
developed to transport farm products. Many of the
minof roads have been paved at one time but the
surface has become deteriorated due to lack of
raintenance.

In the main istand of Grenada, the aiterial network
consists of the two coastal roads, ramely the
Fastern Main Road and Western Main Road,
which surround the island, and the Grand Etang
Road which has steep gradients with many sharp
curves as it was built in mountainous terrain,
conpnecting St George to Grenville.

The road network is severely constrained by the
physical geography of the istand and is greatly
affected by the high central peaks and iidges
which make easlwest ceastal connections difficult
to achieve. These consist of Mt St. Catherine in
the north, Grand Etang Forest Reserve Area and
National Park in the center and the Southeast Mt
in the south.

ROAD CLASSIFICATION

Under the classification system of roads in
Grenada, the different road classes are defined as:

1} Class 1A Regional Road
There is one road under this class which is the
road between Point Saline Airport and the
Sugar Mil Roundabout,

M Class 1A
FJ Classi‘]
ROAD NETWORK Liclass 2
2) Class 1 Regional Road

There are five roads under this class which
compose the main arterial links in Grenada.
a) Eastern Main Road
b) Weslern Main Road
¢} Grand Anse Main Road
d) Woeodiands Road
e) Grand Etang Road
3} Class 2 District Road
4} Class 3 Local Road
5) Class 4 Access Road

RELEVANT PROJECTS

The Government of Grenada has adopted the
policy of improving the road network {o provide an
efficienl transportation system in the country.
There are several on-going and completed
projects for the maintenance, improvement and
rehabititation of reads.

With the recent budgetary constraints, the
implementation of most of the large-scale projects
of roads and bridges are accomplished under
foreign funded schemes. Such projects were
concentrated to cover almost all of the Island’s
coastal main roads and some rural areas.



FUNCTION OF STUDY ROADS

R-1 Grand Etang Road — connecls the largost
two cities on the west coast (S1. George's) and
east coast (Grenvilie) through mounlainous areas,
national parks and forest reserve areas.

R-2 Mome Jaloux Road — passes through the
highest portion of 8. Geotge’s cily in a panoramic
and historical tourism area.

R-3 Perdmontemps [ St David's Road -
provides a strategic and shorler alternative for
£MR in the hard lerrain area of Mt. Sinai.

R-4 Mt Gay / Springs Road - handles heavy
traffic and heavy vehicles as an important link in
the physical distribution of the transporl system.
R-5 Eastern Main Road {Grenville / Sautetrs) -
connects two important cities through one of lhe
most productive agricuftural land in Grenada.

R-6 Paraclele / Mt. Home Road - movides a
strategic alternative for EMR and seives several
socioeconomic activities and agricultural facilities.
R-7 Dover (Windward / Chenyhill) — traverses
the island of Casriacou passing through its hillside
areas.

In general, the roads selected for improvement
under the Sfudy compose mainly the three arteriat
roads forming the Trans-Grenada Highway (R-5,
R-1 and R-4) which longitudinally traverse the
istand from north to south, and the Sky-Lline
tourism and diversion road (R-2) as well as some
road sections which provide belier function for the
froad network as a whole.

M Study Roads
{1COBFund
B Kuwalt Fund
[TIROC Fund

RELEVANT PROJECTS CIEUFund

CONDITION OF STUDY ROADS

The road condition survey was conducted on lhe
seyen Study Roads to identify existing problems
and asceitain the condition of all elements of the
roads and bridges including the road geometiic
alignment, pavement structures, slopes, drainage
facilities and durability of bridges.

In fotal, thera are 19.3 kms length of reads which
requite widening, 52.3 kms require pavement
overlay or reconstruction, 40 locations require
slope proleciion, B8.8 kms require drainage
system with crossing facilities al 311 localions and
27 bridges require rehabilitation work or new
construction.

Road Condition
T Condition f- L o 0 Unit ‘R R-2 R-3 R4 R-5 . RG R-7 —|
Léngth - .. 2= Km | 2650 4.00 7.20 580 | 1600 320 310
th Km  |—1870 | - | .- | 5% 16.00_ - -
Km_ 180 XN N IR D [R50 310"
Km - L I e - oo | -
_Km o 0.80 R N AL o -
L Km | 1430 161 | 270 430 480 | T 250 6.50
Km 6.20 729 450 1.50 450 f a0 2.60
Quantity |46 1 - o2 e BT B e
Quanlity 21 - L - - ol
__Km | 2400 | 332 680 1 675 2065 | 510 160
- Quantity 119 a .Y - R 12
_Quantly } 2 - . 2_ -
| Quantity |2 - 12 I -2
“FGuanity |72 = 0 D R
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ROAD CONDITION

ROAD GONDITION
Ml Very Good
FlGood

M Fair

C1Bad

(3 Very Bad

BRIDGE DETERIORATION
# Superstructure

{incl. narrow width)
& Substructure
@ Foundation
@ Temporary Bridge
® Flood Section

SLOPE

A Cut Slope Failure

A Embankment Slops Failure
A Falling Rock
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TRAFFIC DEMAND FORECAST

PRESENT TRAFFIC

The presenl traffic pallern on the isfand of
Grenada was investigaled in order to identify
present traffic charactedslics and to eslimale
parameters 10 ba used in forecasting future trafiic
demand on the Sludy Roads. Several traffic
swiveys were conducled on the eslablished basic
road neiwork and dala was supplemented (o
eslablish present OD matrices based on the
elecloral zoning system by applying (he maxirmum
entropy trip matrix method,

Traffic counling survey results indicate high traffic
volumes on urban sections of the road nelwork
with more than 11,000 velvday on the South St
George's Main Read. The Grand Etang Road (R-1)
has an ADT of about 5,000 vehiday and the Mt
Gay ! Springs Road {R-4) of about 4,000 veh/day,
while other Study Roads have lower volures.

The OD susvey resuils indicate a high rate for
business and work trips with the capital region as
the most trip generationfattraction zone. Although
most of the roads are narrow with bad surface
condition, the speed survey results show relatively
high average driving speeds ranging between 30
te 60 knvhr on R-1 and 40 to 50 knvhr on R-4.

Traffic Composition % - 1397

Bus » —— 101 - 500
Teuh I — 501 — 1000
TE LN . r—— - fi]
= I
- 2025 -
EPy FPresent and Future OD Desire-Line Charls

Present ADT on Study Roads  (veh./day)

i 2% - No, : Name ADT

Trip Parpose % - 1997 to/from Wark - R-1 | Grand Elang Road 5261
SR R SN R-2 | Motne Jaloux 1,034

Price ' : R-3 | Pecdmontemps / St. David's 276
R-4 | Mt. Gay/ Springs 3,74
_R-5_ | EMR (Grenville / Sauteurs) 1,533
i 3 R8__| Paraciete / Mt Horne 353

ooy scbon R T Business R:7 _{ Dover (Windward / Cherryhill) 593 |



FUTURE TRAFFIC

Assignment resulls of 1ho cases of *Do Nothing”
and “All Road Improved in Option lII" show that the
paltern of traffic flow did nol change dus to the
simple network. The only notable changes were:

s Traffic increased on the Grand Etang Road
after improvemenl and equally decreased
on the Eastarn Main Road.

+ Teaffic increased on Upper Eastern Main
Road, St David's / Pardmontemps section
and degreased on the same section of
Lower Easlem Mazin Road by the same
amount of the increment.

Although. Wraffic palterns had no  significant
changes in regard io the used roads, there were
rather significant improvements in driving speed
and consaquently the travel time. Rasults of the
total PCU-km and the total PCU-hr of both cases
show the ratic of decrease of PCU-km was 0.5%
but tha ratio of decrease of PCU-hr was 14.4%.

, PCU-km and PCU-hr in 2025
. Case PCU-km I day | PCU-hr fda
Do N Othlng {a} 383,452 8,580
Do AliinOplionlit (b} | 3B156% 7345
Difference (b}-(ay | 18871 -1.235
[Ratio (0} / (a} D595 0858

Traffic- Composition % - 2025

{0 p VCR<100

¢ e VCR<125 S

o ST Lk
§ s VCR<i50 ‘X, /‘-:.\_
€. 150<VCR N Ed

‘E‘f e

—,

} \ \ %
l} s 'rl kY scale: Tmim = 200&peu)

"thh Project” Case for Option il
Future Assigned Traffic Volumes

Future Traffic Volumes on Study Roads (veh fday)
, T A N - S

No. Name Toiam T Cabus | L Truck | Rtk | Tota | Cavbus | L¥ruek | HTruck |
R.4 | Grond Etanp Road________ | 6,194 | 45221 1,053 6io | 8257 | 6027 | 1,408| 826
R2 | Motne Jaloux 1,478 | 1,271 163 | 44| 2244 ] 1,930 247 87 |
R-3 | Perdmonlemps / St, Davids | 325 234 65 261 41 312 871 3%
R4 | Mt_Gay/Spings 1657 | 3492 838] 2326 6482 4861 1,167 454
R-5 | EMR {Grenville f Sauteurs} 2490 19080 336 | 174 32541 2587 4391 228
RSB | Paraclete {Mt. Hotne - 946 68352 248 47 1424 | 989 3713 12
[ R-7_| Dover {(Windward / Cherryhill} gos | 422 102 84 931 564 | _ 256 112 ]
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BASIC IMPROVEMENT PLAN

IMPROVEMENT POLICIES

The establishad improvement policies and plan are

governed by both engineering requirements, which
differ for each Study Road based on ifs functional

classification, level of-sewvice, design specd and

width and investment requirements which depend

on available funds and budgetary constraints.

IMPROVEMENT LEVELS AND

OPTIONS

The established improvement levels and options

are based on the basic design concepls and

policies taking into consideration road problems

Recommended Basic Folicies

identified during field surveys. Design Standards
for three smprovement options were studied in
order to defermine the optimum improvement level
required for each of the Study Roads based on the
highest value of EIRR that resulted from a
peeliminary economic analysis.

Preliminary Econoniic Ana!ysis

. EiRR

R020 . oian .

. - 7421.]777 233‘%
K _Fstl 309
-3 -1.48 065

R-4 . 1‘51__ 8.15

RS b 127|488
R6 | 272 14t
R7 7.50 333

Improvement Levels and Options

Levelof Cesign Speed Win, Traveled S o o
AASHTO Classification Service T kenhy Way {m) | -Cross Section” Study _Rqagi .
C{F. R tgg ﬁ:: 7.2 z’I"“' { fan |'2'4 Class 1A
Maijor Collector : . 355
B 60 (M) b -:-—--]\‘ o
C_F R) TE(E) 157 66 15 |Crlass
Rural | Minor Coteclor A (i 60 (R) 60-6.6 O {1 |R1 Grand £1ang Read
Road i SOy | T~{R-5 Fastern Main Road.
T 60 (F) Class 1 ;
. 54 R-1 Perd /St Davids
Local Read D 2 {1-6 Para /M. Home
oM R-7 Daver
T . | TTEFR Over 50 L ane wigih Class iATClass 1
grb:-:jn- Collecior Street éU—.’) B IR g‘%\qdﬁﬁ' - 2‘4 ML Gay/Springs
03 N wids
Local Steeet D 30_ 50‘ 27~36 1 N ) ¥ Morne Jaloux |
Special + Recrealional Road 650 50 (F) {(1)54-~60 06 54 08 Class 3
g s .Resource Development Road | 50 30 (R) {2} 36 rr 1 |Class 4
v locatSenvice Road. _3010(M) I N _
Ntz F fiai Terrain R Roling Terain A “#ountainous Tenan

Option

Option T Do Minimum

Option H; Rehabifilation -

Gobton Il Improvement . -

Renuiremant

Absofute Minimum

Salety and Minimum

Function and Riding

distance)
» Protect embankraent f0f road
widaning

Salely Fachly

o _Minimum safely faciliy

Y Reqguircment Function Requirement {1 _ Quality Reguirement
"Road Width + Maintain exdstng roadway including | = Widen {o the road class sfandard
shoulder, with exceptional widening iequiement
+ Provide min. shoutder s Provide wide/paved shoulder
_(ociow o ciass tequverme ) {€1ass (equirement) [class requireiment) o
Road + Impiove horizonial alignment for “s Improvement sharp corves and
Alignment stoppring sight distance steep grades
» Provide adequale super-elevation
e . o run off
Pavement v Overlayfreconatruchon |« Widening and overlay § » Widening and overdayf
reconstiuction reconstruckion
+ Pavement of shoulder in populated
areas
Bridge + Reconstruction of old » Beconstruction of old biridges « Reconstruction of old bridges
bridges » Reconstroclion of temporary bodges | » Reconstruction of temporany bridges
(dangetousiiazardous + Reconstruction of bridges with
10 trafhic) insuelficient capacity
Drainage « Provide side didches + Provide sids dilches » Provide side ditches
. + Provide cross drainage + Provide cross pipes
+ Provide subsurface drainage if
o R {1acessary
Stope T Noimpcovenend » Cut slopes for safety {stopping sight

v Cutslope and proteci embankment
to improve sharp curves and steep
grades

+ Standard Safely faciity

"+ Standard salely facility
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SELECTION OF PRIORITY ROADS

PRIORITIZATION CRITERIA

To provide a ranking systens for the Sludy Roads
and to select roads for ihe Feasibility Study, a
criteria has been established based on the
technical, envircomental and economic factors
related to the improvement and rehabilitation ofthe
Study Roads.

Technically roads included in nalional and road
development plans are given higher ranking lo
realize the targets of such plans, especially roads
supporling the agricuiture and tourism sectors. In
addition, road network requirements were
evalualed for each road class, role and lralfic

volume as each of the improvement works should

Natural and sociocconomic environmeni was given
the high imporiance as construction activities may
cause some negalive impact. Based on an initial
envitonmenial examination, roads with posilive or
tow negative impact have higher priority.

Results of the preliminary economic analysis were
also used in profitizing the Study Roads. The best
parameters under the three improvement options
provide a highes rating in the evaluation.

SELECTED ROADS FORF/S

Roads selected for the Feasibiity Study (F/3) are
those under the high rankings of "1 and “2".

have the larget of improving the functionalily of the R-1:  Grand Elang Road Rank “1”
whole road network. Engineering conditions of all R-2: More Jaloux Road Rank "2"
road elements were also assessed to investigate R-4: Ml Gayf Springs Road Rank 1"
the existence of technical problems which require R-5. Eastern Main Road {Grenvitle /
urgent rehabilitation or improvement works. Sauteuwrs) Rank "2
Evaluation of Study Roads
T Evalmtonfems - 0 R o R2 -1 CRA G} L oRA [ RS [ RE - | BT
i T i o oo e ey Technical Evaluation ] Do e
. Rational Plan AfYes) | Ci{No) [ C(Noj Alves) [ A(resy | CiNoy | C{No
T, 7i|Regd Class a{l) c@ | @ | am | _atm | e | €@
Major Roles o - | a{Main) |b {Fourism) | ¢ (Second} | a (Main} a{Main) | c(Second) | b (local)
[Trafic Volume (2005).] a (6.194) | b(1478) c (325} a(4.657) | 6(2,490) ¢ (346} c(658)
TR | At3a) | Bl C{3y | AGa | A@ab | C(3) C {b*2¢)
b {Fair} a (Bad) a (Bad) b {Fain) b (Fair) a(Bad) a (Bad)
a (Bad) a (Bad) b (Fair} a {Bad) ¢ (Good) c(Good) | ¢ ({Good)
a b [ b a ¢ C
AlZait) | Afza+b] | B{atbicy | 8(at2n) { Blatbrc) | BlatZe) Bfardc)
c c T a | b o { o
a [ b a a b b
a ) a G b b c C
Bi2atc) | B(a*r2c) | B(atbic) | Blareb) | B{(arlh) B{2hic) | B(2brc)
3AYE A¥2B+C 283+2C ZA+ZB 2hr28 2Br2C 28+2C
8 ¢ A A - c C
- Environmiental Evaluation
A 1] B 8 | A A
b b B b "% [ b
b ‘b A a ¢ c
B (2b) 8 (20) Aath) Alatb) | G Cio1g)
ABT 2B ArB A+B ALG AT
A B A A 8 5]
Econormic and Overall Evatluation (A=3, B=2 & C=1}
B C A A ] c c
A B A A B 8
A C ZA A c c
7 Owerfal Evaluation T - 5A ZhaB=8 | B+IC=4 4A=12 an=g | Be2Cs4 | Br2C=d
. TRafking “Rerk " | Rark 2| Rank " | Rank 1" | Rank 2" | Rank 3" | Rank 3

“ROW. Right of Way
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PROPOSED IMPROVEMENT WORKS

ROAD ALIGNMENT

The istand of Grenada is dominaled by steep cliffs
atong the coastlines and mountainous interior in
which the Study Roads pass. This topography and
restricted alignment, both horzonlal and vertical,
make it difficult to provide a high level of design
standard. However, proposed improvement levels
and options provide measures o afiord enough
roadway widih at narrow sections with side-walk
where possible and tun-oui for 1dane roads,
secure a safe stopping sight dislance atong the
roads Minor
realigniment is required al sections of widening and
new construction of bridges.

and increase cusve  radius.

PAVEMENT

Results of field and read roughness surveys are
used as indicators to assess and evaluate the
necessity of rehabilitation of pavement. Two lypes
of rehabilitation methods are proposed with the
foltowing selection criteria:

« AC Pavement Reconslruction: Weak base
course section where existing pavement has
shown structural deficiencies with  many

patlches and coacks.

Main Impravement Measures on Study Roads

+ AC Overlay. Al required sections other than
that where the above method is applied.
An initial performance period, which refars to the
pericd of time thal a rehabilitated or reconstructed
paverneni will last before the need for the next
rehabilitation, is selected as 10 years for both AC
Reconstruction and AC Cverlay.

BRIDGE

Major problens in the existing bridges can be
summarized into sub-standard design, hydrautic
regime and stroctural deterioration.

Counteimeasures for sub-standard design:

» Widening of carriageway from 1-lane to 2-1ane
in cases where approaching roads are 2-lane
or moce with high lraffic volume.

» Widcning of sidewalk for bridges located in
residential and populated areas.

= Tolal reconstruction or super-siructure re-
construction of sub-loading limit bridges.

Countermeasures for hydraulic regime:
» Protection measures against local scour such
as abutment slope prctection and pier

foundation protection.

* The only other termporary 8atley bridge, (Vineyard Bridge) of

i3

nR-3, was included to be replaced by a penmanent bridge.

Road Alignmént ] ‘Widening: Pavement - Bridge " Drainage.. |-\ Sigpe it
R-i: Grand} Providing ideming LAC Overlay 5em [Beautieu 11ane - Reconstruction |- River §s'an‘éérd
Etarg Road | sa‘e stopping [- Cut Siupe onexisting read| Widening of side ditch protection r0ad safely

sight 1,730m - AC Pavement  [Birch Grove: t-tane on some B00m evices
distance - Enibankment| Recanstruction | New construction sections - Cut sfope
' 600m for bad and Qalhazzar: - Extension of 1.730m for
wideaing Reconstiuction cross drainage | widening
sections St Cyr Greatriver: section
— - I _MNewconsbuction .y . F I
R-2: Moene [Nore None Same as R-1 None same as R Hone Same as
11algux - S T - e R:1
B30 o Nene  None  None  {Mineyard Br. Reconst [None _|Wone Nore
R-4: - Widening Widening Same as R-1 Teinpz: 1-ane Same as R-1 - Cut slope Same as |
Mt Gay~ | wrban nanow |- Cut slope Widening 2.8580mand IR
Springs section 2,880m embankment
. B - Standard - Embankment 2,750m for
o] wddthiforewral]l 2.750m R widening | ;
RS -Widening  Widening Szme as R4 Dunferrmitineg; Same as R-1 - Culsfope  |Same as
Easlern] | wban narrow |- Cut stope 1ane widening, 4 600m and  [R-1
Main Road | section 4,660m scouring protection emdankment
{Grenvilla ~|- Standarg - Ermbanhment Pointe Field. 2-lane 2,3000m for
Sauleurs ) T { width forrurat]  2,300m reconsiruction widening
163ds Madeys: 24z2ne section
I . e reconstruction . |




Countermeasures for structural deterioration:

+ Reconstruction of main structures (slab, girder,
sub-structure, cle) with heavy deterioration.

« Repair of reinforcement of main structures if
they are damaged but stil repairable or
economically justfied.

+ Replacement or repair of other damaged
components.

SLOPE

The optimum protection method for slopes shali be
selected and designed in due consideralion of
various factors such as meteorolegical, geclogical
and topographical condilions, economic aspects,
method of construction, impact on passing traffic
during consiruction, etc Generat  guidelines

applied in this Study are:

« Re-culling of slope gradient is an effective and
economical way for cut slope failure if
applicable. In addition, it is recommended to
protect the cut slope surface by measwes of
vegetation, concrele spraying, concrale crib,
etc., depending on \he surface material.

-

Either concrele retaining wall of masonry is
recommended for cut and embankment slope
faiture. Where stnface waler concenltrates,
special care shall be taken (o well drain by
inslalling a culvert of sufficient capacity and
praviding proper intet and outiet treatment.

DRAINAGE

In the sccommended drainage system, side ddch
and pipe and box culveat improvement crteriais:

+ Earth side-ditch shat be replaced  with
masonty of concrete diteh.

« Damaged of low capacity side-ditch shalt be
improved and rehabiklated.

« Where needed, additional masorny  of
concrete type ditch shall be provided.

« Low capacily culvert shall be replaced with
new one or an additional culvert should be
provided.

Additional culveris shalt be provided at flond
prone areas.

SAFETY FACILITIES

The Study Roads are charactenzed with many
sharp cuives and a low salely level for road-users.
With the impravement of the read elements, higher
speeds are expecled by drivers which require
applying safety and conlrol facilities.

Faciltiss recommended in this Study include
warning, segulatory  and signs,

markings for cenlerline and pedestiian, guardrails

informatery

to separate motorized and non-motarized traffic al
poptiated areas, delinzators and cuive mirrors at
sharp curves, elc.

Bill of Quantities
o “Hem.. . |unit] R1_| R2 | R3 | R4 R5 | _To!a!q
Earthwork “lexdavatibriEmbankment | m3 34,568 954 165 4298} 1,720] . 41,706
o |BagkEIL Lo fm3 4910, - 234) s35| 2101 7,830
Lol e |Sdanineativn m2 | 10,800 5,508 11,583 - 27,691
Pavemert - |Subbase Course: | m3 8.886 58 -1 402 3.901]  13.247
ook Insphiall Goncrete Hot Mix  ton | 27,335 1,830 - 5914]  11,992| 47071
Relaining Wall: [RWM (H=2 -5 m) m a19 300 60 257 80 1,595
Orainage .- ;[SideDitch. _ ~ m 22223 1,700 - 1650] 6050 31,623
S RCRG m 6 - ] 28 100
: . RCBCAL . m - - 5 - |19
Bridge, . - |Néw Construction 2-Lane | No. - 1 Y : 5
Construction  [New Canstruction 1-Lane | No. i - ) e )
T pvdening.c ot o . | Ne - 1 o ‘3
e |Rekiabiitation 0 {No. I I I SR S— |
Incidéntal - |Salety Facilities 1L L I ! B | .
Constiuction [Concrete Blocks | m | 11.000] 4300y - _2400| ___10.500] 27200
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PROPOSED IMPROVEMENT
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PROPOSED IMPROVEMENT!
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COST ESTIMATE

COSTRUCTION COST

The project cost consisted of land acquisition,
compensalion, malerials, labor, construction,
maintenance and engineering consultancy costs.
Mos! of these cosls were estimated based on the
unit cost of work items oblained from a unit price

~ Construction Cost Components

Project Construction Cost (MEC$)
No. | Road | Bridge | Mobli- | youa-

RA | 2222 | 360 | sz | 2744
R2 | 188 | 000 | 009 | 1.5

R3 | 000 [ 057 | 003 | 0860

El Earthwork ) thoidental
{1 Pavhment & Bridge
£] Drainage E1 Mobitization
{1 Retpining wall

analysis and in comparison with costs of similar
projects in tha country.

Cosls were estimated for e'ach work Hem in which
pavement works occupy more than half of the tola!
construction cost and is followed by bridges cost.
Incidental cost includes works of slope protection
measures, safety and control facilities and minor
structures,

PROJECT COST

In addition to the construction cost, the project cost
includes Right of Way and resetttement ¢osl of
about 7.3%, engineering cost for detailed design
and construction supervision of about 10% ‘of tha
tolal cosl. The lotal project cost for improvement
and rehabilitation of the four selected roads as wel!

16 20 25 30

as the reconstruction of Vinsyard bridge on R-3 s
estima'ed as EC$ 52.6 million which is equivalent
to about US$ 19.7 million or JP¥ 2,364 million.

Project Cost Components

Ergineering Resattlement
N 24N

- —

Right of Way
3.5%

\_ Construction
33 2%

Project Cost (MEC$)
.. Component i1 R-2 R-3 - R-4 R-5 ~Totat - -
 Lenath® . - (km) | L7 | 23 . _ 680 16, 41,6 |
| Construction Cost 271 1.9% 080 4.36 972 43,74
Riaght-of-Way Cost e LTQ 9.01 .00 0.01 002 1,82 1
| Resettiement Cost 1.79 0.00 0.00 0.00 0.00 1,79
| EngingeringCost | 326 023 0.07 0.92 L4 5.24
Tolal 3394 2.19 067 459 10.81 62,60
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Lengths are based on the resulls of the Topographic Sutvey of this Study.



ECONOMIC EVALUATION

ECONOMIC COST

To determine the economic viability of ihe Project
by implementing the proposed improvement and
rehabilitation works on the selecled roads, an
economic evaluation procadure was conducled for
a period of 25 years of operation afler complelion
of the construction,

Financial ¢os1s were shadow-piiced and laxos and
transfer costs were deducled to determine the
economic cosls for each project component of
road and bridge.

Project Economic Cost {(MECS)
[(em | RA ] R2 | R4 | RS | Tolal
Road | 253} 20| 427 771 392
Brdge | 44| - y 02] 224 65
Total | 204] 20| 44] 99 45.7
ECONOMIC BENEFIT

The road improvement project is expected to
generate direcl and indirect benefils as it aims
mainly at upgrading the level-of-service for present
and future lraffic.

Disrect benefils of savings in vehicle operating cost
in peu-km and peu-br as well as the travel time in
pou-he for both read and bridge improvement
schemes are eslimated based on the local
conditions in Grenada and applied on a monelary
basis in the evaluation procedure. These benefils
were delermined by comparing the kwo cases of
“with Preject® and “without Project”.

Indirecl benefits were invesligaled and assessed,
but not quantified, in regard fo the sociceconomic
development impacl of the Project.

Project Economic Benefit {(MECS)
(Hem | R1 | R2 | R4 | RS | Tolal |
Road | 224.3) 44| 48| 236] 267.1]
Bridge | 632 | 27| 189 563 | 1411
Totat | 287.5| 7.1{ 33.7| 79.91 4082

* Benefit of providing a second lane

EVALUATION RESULTS

when implementing the whole project, an Internal
Rate of Relurn (EIRR) of 25,25% is eslimated with
High values of Benefit'Cost (B/C) ralio and Ned
Present Value (NPV). Individual road projecls give
high indicalors except R-2 which gives the lowes!
values, howevar, it has a high potentiat for tourism
development in tha fulure,

Economic Parameters

Road | Cost | BIC | EIRR | NPV

| MECE) | % | (MECS)
RA | 33041 239| 2674 | 48.44
R2 1 219] 090} 1070.] -0.18
| R4 | 489) 132] 1542 191
Rb 1001 | 142 1578 | 497
A 61.93| 228 25.25| 7065
CONCLUSION

Economically, implementing the Project gives in
tolal high economic indicators even when applying
extreme values in the sensitivity analysis. The
case of +20% cost increase and —20% benefit
decrease gives a high EIRR of 17.9% with over
MECS 35 of NPV and 1.54 of B/C.

EiRR and NPV of Praject Roads
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ENVIRONMENTAL IMPACT ASSESSMENT

NATURAL ENVIRONMENT IMPACT

Environment management in Grenada, as a
government policy, is not long ago and it was only
recently that ecosyslem managemenl became a
major topic of concein.

The Environmental fmpact Assessment (EIA) is
nol required by fegislation but roulinely requested
by the Land Development Control Authority for
large-scale projects.
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As the Project is lo rehabifitate and improve the
condition of exisling reads and bridges, the EiA for
the natural environment generally anticipates that
the Project will ot have a negative environmental
impacl.

The enly action that may have the potential to
produce minof negative impact on the natural
environment is road widening al some sections
and bridge reconstruction,

The environimental impacis which may result from
road works can be managed with preventive
management measures which should mitigate
negative impacts whenever they occur, None of
tha impacls are expected to be permanent and the
nalural  enviconment should be cestored fo
functional pre-improvement conditions.

_Saufeurs

ENVIRONMENTAL CHARACTERISTICS
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SOCIAL ENVIRONMENT iMPACT

Economically, road improvement peojects have
their positive impacl on income, employment and
development in such seclors as constiuction,
agriculture, commerce and tourism, Socially, better
roads mean better life standard for all affecled
poputation.

The Social Environment lmpact Assessment (S1A)
can be summarized to state that the proposed road
rehabilitalion and improvement will have a great
positive impacl, not only on the communities in
which the Project wilt be implemented, bul on niore
wider ciicle of socioeconomic aclivities. Posiive
impacts are materialized through the following:

- Reduction in travel ime

- Savings in vehicle operation and
maintenance cosl

- Efficient public transport system
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- Improved road safely

. Stimulation of Investment oppoilunitios

. Creation of more job opporlunitics

- Access to tourism and attraclion areas

- Davelopment of business and commercial
activitics.

WOMEN IN DEVELOPMENT (WID}

The strategy lo address the issue of WID should
have three distinct phases. The first phase, which
starts before the Project, should focus on buitding
awareness, establishing policies, strenglhening
on-going programs and training. The second
phase, during the Projecl, can provide direct and
indirect padlicipation and jobs for women in lhe
Project itseif or other related activilies. In the third
phase, after the Project, the participatory approach
in development ensures suslainability of efforls
long after direct women parlicipation stimulus and
aclual project has been removed.

Schematic Elevalion
THE ISLAND OF GRENADA

A purety vaicanic "Oceanic” Island which rose kom the sea Binlogical plant and
animal matesial arcived by flight, wind, of 28 part of a large vegelative floaling
mat which would form i the ocean currert and Noat haphazardly ko Grenada
and tha Granadines
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MAINTNANCE AND MANAGEMENT PLAN

MAINTENANCE AND MANAGEMENT
STRATEGY

Maintenance Planning and Programming. The
main objectives of this lask are the allocation of
appropriale funds required for each road segmeod
based on the actual condition and including the
preparation of inventory and database,

Contract System: It is suggesled to study and
adopt the most practical and sufficient system of
Maintenance Woark by Administration (MWA) or by
Contract (MWC).

Crganization and Management: It is preferred
1o provide two units of a head office for work
program plans and budgeting, and a field operation
office for monitoring and actual maintenance work.

Equipment and Spare Parts: To economize this
issue, the Government should procure equipment
utiizing Project cost and ient them out to Project
contractors, then 10 be used for road maintenance.
Maintenance Technlque:  Proper liming in
releasing required fund, securing proper malerials
and equipment and skiilful well-trained crews are
the most vital factors in the system.

MAINTENANCE QRGANIZATION
For purposes of operation and administration, the
Roads Department under the MOW is divided into

the foliowing two regional subdivisions:

+ Western Roads Division (WRD)

1. St Patrick’s
2. St Mark’s
3. Sl John's
4. St George's
5. Carriacou
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« Eastern Road Divisien (ERD)
1. St Andrew's
2. &1 David's

In the fulure, a road maintenance management
system (RMMS) should be eslablished, under a
maintenance planning and programming frame-
work, in order to altocats the routing maintenance
budget and to prepare the annual maintenance
work pregram and performance budget for the
road sections under the system.

A database sysiem with daily records, central
laberalory, maintenance manuals and on-the-job
training on maintenance works and repairing of
equipment are basic requirements to strengthen
the organizational function and role.

MAINTENANCE EQUIPMENT

The Roads Deparlment is ulilizing few equipment,
mostly in poor condition, for maintenance as majos
rehabilitation and improvement projects are done
compiehensively by contraclors without wutilizing
the depariment equipment, In order lo aliow the
MOW to carmy oul ils role in the road maintenance
task, a proper and new fieet of | equipmerd is
required. It is recommended to procure, utilizing a
part of Project cosl, new equiprnent to be lent out
to contractors during construction and then to be
used for maintenance works. The cost of required
equipment is estimated as MECS 13.77.




IMPLEMENTATION PROGRAM

IMPLEMENTATION STRATEGY

For the successfut implementation of lhe Project,
the following Stralegy is recommended:

Project Management: A special Management
Office Is recommended to be established 1o
facilitate smooth implementation of the Projec! and
1o ensuro satisfactory quatily of works.

Community Participation Sysferm: Greater
involvement of the people affected by the Projectis
recommended not ooty in the project assessment
but also In service detivery including all tavels of
project impiementalion. Parliculardy, women's
participation in the Project implementation shall be
encouraged to the maximum pessible extent.

International Engineering Services: Delailed
Engineering and Construction Supervision shall be
underlaken by professional  consultants  in
accordanca with the rules and regulations of the
International lending agency and {o insure the
international engineering quality.

IMPLEMENTATION SCHEDULE

Based on the time-span requirements for each
stage of the Projecl, an implemenlalion schedula
was eslablished in which tha construction aclivities
ate expecied to be completed within four years.

To meel tha national targets to early implement the
Project, &ll the Project tasks should be in
accordance with the schedule, or even ahead of it,
50 unexpected delay can be avoided.

ANNUAL FUND REQUIREMENT

The lotal investment required is MEC$ 52,60 which
is divided into four years of implementation with a
highesl annual investment of MEC$ 26.0. The local
portion in this investment is about 22 5%.

Other administrative and physical conlingency
costs are estimated in totat as MECS 7.1 in which
an amount of about 20% is covered as a local
portion.

Annual Investment {MECS$)
Optimum Construction Msthods: Construclion = \:eafl ik %"‘50 22";1 ';'"?3 Ta%'?'.;‘
of the Project shall be executed by professional %‘%“— sl oaat gl ol 524
contractors to be selected through internationat ROW 40 073 - S| 483
iddi B) in accordance with the Resettlement | 1.07] 0.72{ - - 1.7%
competilive bidding (CB) in accordance wih | Tolat | 4.79| 7.28] 25.98] 14,65] 5260
rules and regulation of the intemational lending R —
agency. Construction equipment will ba procured Annual Construction Cost (MEC$)
by the Governnent and lenl to contractors. Year 5+ 39 o Total |
RK-1 21 i5.72 868{ 27.11
Road Malntenance: An advanced system [of road gg _1‘66 ggg '0 38 é'gg
and bridge maintenance shall be established R-4 113 393 - 4.35|
1aking advantage of the construction of the Project R-5 - 5.05 467] 972
. | __Total 5.50 24,51 13.73]  43.74
and procured equipment.
Overall Implementation Schedule o
 Task 1% Year. 2% Year ¥Year | 4" Year
Selecticn of Consultant i AEREN EREREERE .
Detailed Design ' i
Land Acquisition ) L
Tendering HEHEAE
\Construction
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CONCLUSION AND RECOMMENDATIONS

CONCLUSIONS

The four Study Roads play the most important role
in the transportation system of Grenada. Three of
the roads (R-5, R-1 & R-4) formudate the Trans-
Grenada Highway, connecting the four regions of;
Noith, East, West and South. The forh road (R-2)
is a lourist-oriented Sky-Line diversion road where
wrban Wraffic is congested in the center of St
George's.

The roads, however, suffer from various problems
such as sub-slandard geometric  design,
progressive deterioration of pavement, winding
alignment with narrow width, dilapidaled bridges
with structural deficiencies, inadequate drainage
syslems, resuiting in poor riding quality, reduced
traffic safely and increased transportation cost.

it is theretore urgent that the Preject be
imptemented to provide a safe and reliable means
of lransportation, thereby stimulate the positive
activation of peoples’ activities, and conlribute io
the sociceconomic development of the country.

Engineering Aspect: The Prcject is technically
feasible with the normal construction methods to
international standards. The Government intends
to procure various heavy equipment which wili be
fent out to project contraclors for construction, and
then be wused for road maintenance afler
construction by the MOW maintenance craws.

Economic Aspect: The Project is economically
feasible with an Economic Inlernat Rate of Return
{EIRR) of 25.25%, a Benefit-Cost Ratio (B/C) of
2.28 and an approximate Net Present Value (NPV)
of MECS$ 70.65.

Financial Aspect: implementation of the Project
can be accomplished within a reasonable
budgetary framework in accordance with the

propesed implementation plan and schedule.

Environmental Aspect: The Project is supportive
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for the WID issue and acceptable in both naturat
and socioeconomic enviconmental view points.

Implementation Aspecl: The four years
implementation framework is employed with an
estimated amount of MEC$ 526 as the {olal
project cost and MECS$ 26.0 as the highest annual
investment. The Government of Grenada has
highly emphasized thal the Project should be
implemented al the earliest feasible time in view of
technical, economic and other aspecis with the
target completion year.

Soclal and Development Aspect: The Project is
highly apprectated in providing a reliable means of
transportation. The Project will contribute {o an
increase in sociogconomic activities, promotion of
the tourism industry, and thus the development of
the country as a whole.

RECOMENDATIONS

Early Implementation: 1t is recommended {o
implement the Project at the eastiest possible time
as jusiified previously.

Mitigation Measures of Environmental impact:
Due consideration should be given to mitigate
adverse environmental impacts. Yhe main adveise
impact is the relocation of inhabitants, for which a
resetttement action plan shall be executed by the
Government with involvement of the local
comynunity, and in parlicular women.

Establishment of a New Highway Functional
Ciassification: Highways in the counlry are
recommended to be classified in accordance with
their role and funclionality, based on the adopled
international standards for roads.

Development of Advanced Road Maintenance
Technolagy: The advanced technology of road/
bridge maintenance shall be, through the Project
implementation, developed in order to protect the
huge investment for infrastructure facitities,



PHOTOGRAPHS

R-1 Grand Etang Road R-2 Morne Jaloux Road

Lo . baol

St. Cyr Greatriver Spillway -~ New Bridge Bad condilion pavemnent at hair-pln cuive
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R4 ML Gay/Springs Road R~ 5 Grenville / Sauteurs Road

Very bad pavement condition — New pavement Temporary Bailey Bridge - Reconstruction
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