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DEMC D DAY ¥ 7 A RORRTAMES 5 LRBAEMEHL THLEARIZI o BR
BRBO R PHL29C~31C, AREKBOHPHIL 24 T~ 26 COMEIKD Y, FNM
FHEABEH2TTTD 2, BEEMC 2 F~T2FRETDHE(F-4)o

F—4 ARTHERKK- ARE - BESEER&L( 1931 ~ 1860 )

MEAN DALLY AAXIMOM, MUAN DALLY MINIMUM, AND MEAN DAJLY TEMPERATURES )N ° P (L)
{ 1031- 1360 )

Jan  Peb Mar  Apc May  Jun  Jul  Awg  Sept QOct  Nov  Dec  Year

PALISADOES (17°56°N ., 76°47°W. 9 feel abuve sea level}

Max tmum 849 8ib B43 854 864 879 Ban 883 880 872 B69 86.0 865
M tmmn 715 716 724 740 761 769 770 772 770 761 147 729 748
Mean Dairly 782 741 788 797 8i3  Bz0 825 828 B2S Bi2 8408 800 807

{1} S0urce. The Clunate of Jamaica , Jamaican Mererological

Service

3~2-2 K X

(1) KXBMIH
a4 HEIFEHEEKEER (Water Resources Division, Ministry of
Local Government ) 731983 £ 10ACRR LAV v~/ O ARETF— 2L BET
554 ) A—KTOWREMATO 45, LR, HAEN BUHIELR-50M I T2,
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G HHEEWRE (M) LlEkEat(R) ¢ biEBdBOoTFHEE L LTI
hThz,

20 77229 5-0iiR
T2y 2 Y S-GMHBIERSIM D S v A B TH 2 HOERE L oH)ITD B,
AREBWERTL TN BB CELAIEL T bz WIORRE 2T 00T
He UYL TT s 7ob v 2 b L0 4% v oM LTSN Bo HbRT AT TR
ELTwaZa T ATH6d0kitahtna, (NRCDOREKK LA, 75 97
VA-ORMBBEL T3 ki) s e THATOBYEHKEGEE—6 Ol Y TH B,

-6 TFv2V)A— . 59¢THAORIESELS

MONTLLY STREAMFLOWS IN THE BLACK RIVER A1 LACOVIA
(efs)

Year Jan Feb Mar Apr May June duly Aug Sept 1 Nuv e Annval

Mean
1964 7320 3G90 4730 9160 goio 7360 6360 7480 5560 10008 6760 5520 7329
1865 4060 3630 3100 3860 16100 7410 5440 6330 9910 49280 7830 1770 6338
1966 3880 3260 3240 3750 7930 7690 14400 7040 7410 8220 9030 5020 6751
1967 3950 3370 3690 9230 4200 8370 6180 4240 6160 10100 12500 5710 G896
1968 3860 2820 2400 2790 3110 2960 3460 5530 6870 8630 8970 5160 4713
1969 3620 2670 2620 5130 12700 14100 6740 8510 10500 11300 8860 5370 7927
1970 4870 3620 3130 4100 3810 13700 7880 9020 9990 14000 14700 Ti160 8415
1971 1670 3820 3860 4010 11800 12400 5590 8700 9170 9230 10400 5490 7446
i9712 34980 4310 5900 10500 10800 5130 5810 7430 10200 14400 0100 55490 7847
1973 3750 3130 3520 LER Y G190 7230 5520 BG6YD 7520 16100 13400 G700 jlaz
1974 5450 4600 5120 6280 5230 4790 41950 6150 10100 10500 6700 4730 6220
1975 3200 3010 3070 2810 6260 5080 5260 7560 10200 9460 9410 4550 5825
1976 3000 2610 2500 1850 2460 2730 2740 5970 10400 12600 5250 780 4663
1977 2800 2470 20890 6340 13600 8530 6900 6950 9580 12900 9890 55590 7306
1978 6120 3920 1820 G460 9950 9910 6830 6240 6940 124%0 10840 4840 7374
1978 3490 30190 3490 4190 6410 15100 8710 7720 10900 10400 _9210 5200 7322
1980 4160 200 2850 4220 6090 7470 4080 52840 6210 7550 6420 4510 5171
1981 3aso 2920 Jozo 2610 5630 4420 8120 7620 8810 16330 11300 5430 6633
Mean 4204 3448 3477 5040 8366 8023 6394 7031 89235 11461 9537 5285 6766
Max 7320 5680 5300 10600 16100 15100 14400 9020 106500 16330 14700 7i60 B415
Min 2800 2470 2080 1850 2160 2730 27940 4290 6160 7550 5250 3790 4663
St 1139 805 D18 2482 3632 3745 2524 1305 1607 2736 2480 177 1071

Source!Water Hesources Davision
Note: Qaps in lhe table indicate missing data

MERT I B E I06T4ES G 19814 % T 1SEMOTHHRE 191 '/ S T 5, B
WRRsMNPL2H, 3BOPHMRRHHIS n/ 8LaoTnd, BAEHELTHES
MANE % ofedld, 1976 4£4 BTS2 W/ SEEHIhT0E, HoHFKIAL3A
OI0EMBEBRIRE6Z R/ StkoTna (H—2 ),
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SCOPE OF WORK
FOR
THE FEASIBILITY STUDY
on
BLACK RIVER LOWER MORASS AGRICULTURAL DEVELOPMENT PROJECT
IN

JAMATCA

AGREED UPOM BETWEEN
NATIONAL PLANNING AGENCY
AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

KINGSTON, DECEMBER 13, 1983

AP/ D hAe f. /zof“f& M Toleah asbl
Yvofine E. ROACHE Shingi TAKAHASHI

for Chief Technical Director Leader of the Japanese
National Planning Agency Study Team, JICA
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1. INTRODUCTION

In response to the request of the Govermment of JAMAICA
(hereinafter referred to as NJAMATICA™), the Government of Japan decided
to implement the feasibility study on BLACK RIVER LOWER MORASS
Agricultural Development Project (hereinafter referred to as "the Study")

in accordance with the relevant laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency
(hereinafter referred to as "JICA"), the official agency responsible
for the implementation of technical cooperation programme of the
Government of Japan, will undertake the Study in close cooperation with

the authorities concerned of JAMAICA.

The present document sets forth the Scope of Work with regard

to the abovementioned study.

II. OBJECTIVES OF THE STUDY
The objectives of the Study will be:
1. to formulate the Project and verify its techmical
and economic feasibility; and
2, to undertake on-the-job training and transfer
the technology to the Jamaican counterpart

personnel in the course of the Study.
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1.

OUTLINE OF THE STUDY
Study Area

The study area will be about 14,000 ha located in the

alluvial plain of Black River downstream, and bounded on the

north and west by the Black River - Santa Cruz Road, on the

east by the Lacovia Bridge - Mountainside Road, and on the

south by the Mountainside - Black River Road.

Scope of the Study

The scope of the Study to be conducted will be as

follows:

1) Field Work

(1) Collection and review of the existing data

and information for the Study:

A, natural condition
a. meteorology and marine meteorology
b.  hydrology
c. topography
d. geography
e, peology
E. soil

B. general condition

d.

land use

land tenure

water utilization

transportation and comanunication
electricity

socio-economy

sacial infrastructure

natural resources

environmental aspect
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€. agriculture:

a. farm household

b. farm management

¢. crop yield and production

d. agricultural machinery

e. animal husbandry

f£. inland water fishery

g. water resources

h. groundwvater

3. irrigation water requirement

j. custom of water use and water rights

D. agro-economy:
a. mnarketing and prices
b. agricultural production cost and production value

c. Iarm economy

E. agricultural supporting system:
a. farmers organization
b. agricultural techniques and its extension
c. agricultural credit

d. experiment and research activities

e. agricultural training
F. agricultural infrastructure:
a. irrigation and drainage systenm
b. land reclamation
c. land consolidation
d. farm road
e. milling and storage facilities
f. agro-industry

(2) Necessary field surveys for project planning.
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(3)

4-

Formulation of basic development concepts for the Project

(4) Preparation for preliminary design of project works and

provisicnal determination of key dimensions thereof.

2. Home Office Work in Japan:

(1)  Detail study and analysis of the data and information

obtained through the field work.

(2) Finalization of the optimum development concept for the

project.

(3) Formulation of the Project:

A,

B.

land use plan

land resettlement plan

farming programme and cropping pattern

estimation of crop yleld, crop production, production cost
and value

irrigation and drainage plan

plan and preliminary design of irrigation and drainage
facilities, and other agricultural infrastructures
construction plan of project works

plan for operation and maintenance system of facilities
implementation schedule of the Project

estimation of the project cost

agricultural supporting services

organization for the Project during and after construction

(4) Evaluation of the Project:

A.

B.

C.

economic evaluation by means of IRR
analysis of typical farm budget

other benefits

(5) Specific recommendation
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IV. WORK SCHEDULE
The Study will be conducted in accordance with tentative working

schedule attached herewith,

V. REPORIS

JICA will prepare and submit the folleowing reports in English to

JAMAICA:

1. Plan of Operation
twenty (20) copies at the commencement of the Study.

2. Progress Report
twenty (20) copies at the end of each field work.

3. Interim Report
twenty (20) copies at the beginning of the Phase IT study.

4. Draft Final Report
twenty (20) copies at the completion of the Phase IT study.
Within a month after the presentation of Draft Final Report,
JAMATCA will forward the final comments on the Draft Final
Report to JICA through the Embassy of Japan.

5. Final Report

fifty (50) copies within two (2) months after receiving
comments on the Draft Final Report.
VI, UNDERTAKING OF JAMAICA
1. To facilitate smooth conduct of the Study, JAMALCA will
tzke necessary measures:
1 To secure the safety of the Japanese study team;

2) To permit the members of the Japanese study team to
enter, leave and sojourn in Jamaica for the duration

of their assignment therein, and exempt them from

<§2§> alien registration requirements and consular fees:
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3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

6.
To exempt the members of the Japanese study team from taxes, duties,
fees and any other charges on equipment, machinery and other materials
brought into Jamaica for the conduct of the Study;
To exempt the members of the Japanese study team from income tax and
charges of any kind imposed on or in connection with any emoluments or
allowances paid to the members of the Japanese study team for their
services in connection with the implementation of the Study;
To provide necessary facilities to the Japanese study team for the
remittace as well as the utilization of funds introduced into Jamaica
from Japan in connection with the implementation of the Study;
To secure permission for entry into private properties or restricted
areas for the conduct of the Study;
To secure permission to take necessary data and documents related to the
Study out of Jamaica to Japan by Japanese study team;
To secure permission to use survey equipment including walkie talkie
{subject to agreement on specification) for the conduct of the Study;
Ta facilitate the quick and smooth custom clearance of the survey
equipment and materials brought into Jamaica by Japamese study team
for their field study;
To provide vehicles for the field operation;
To recruit local staff such as secretaries, typists, labourers and
drivers; and
To arrange medical services for the team during its stay in Jamaica,

if necessary.

2. The Government of JAMAICA shall bear claims, if any arises, against the

@

members of the Japanese study team resulting from, occurring in the
course of or otherwise connected with the discharge of their dutles
in the implementation of the Study, except when such claims arise
from gross negligence or willful misconduct on the part of the

members of the Japanese study team.
-139-



7.

3.///ﬁationa1 Planning Agency (hereinafter referred to as NPA) shall act as
o
\a*’//ﬁ counterpart agency to the Japanese study team and also as coordinating
body in relation with other governmental and non- governmental

organizations concerned for the smooth implementationcof the Study.

4. NPA shall, at its own expense, provide the Japanese study team with
the following, in cooperation with other agencies concerned, if necessary:
1) available data and information related to the Study;
2)  counterpart personnel;
3)  suitable office with necessary equipment both near the project
site and in Kingston; and

&) credentials or identification cards.

VII. UNDERTAKING OF THE GOVERMNMENT OF JAPAN

For the implementation of the Study, the Govermment of Japan,
through JICA, will take necessary measures:
1. To despatch, at its own expemnse, study teams to Jamaica;
2. To pursue technology transfer to the Jamaican counterpart
personnel in the course of the Study; and
3. To provide the necessary equipment for the implementation
of the Study, which will remain the property of the

Govermment of Japan unless otherwise agreed upon.

VIII. JICA and NPA will consult with each other in respect of any

matter that may arise from or in connection with the Study.

@
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2. 3 = v VY MINUTES OF MEETING
ON

THE BLACK RIVER LOWER MORASS AGRICULTURAL DEVELOPMENT PROJECT

In response to the request for technical assistance for a
feasibility study on the Black River Lower Morass Agricultural
Development Project (the Project) by the National Planning Agency (NPA)
in Jamaica, Japan International Cooperation Agency (JICA), governmental
agency in Japan, despatched the Study Team for the Scope of Work of the
Feasibility Study on the Project (the Study Team) headed by

Mr. Shingi TAKAHASHI from November 30 to December 15, 1983,

During the stay in Jamaica the Study Team conducted field
reconnaissance survey of the project area and discussed and exchanged
views on the Scope of Work of the Feasibility Study on the Project with

the representatives of the agencies concerned.

The main items which both sides agreed and understood are as

follows:

1. Formation of Basic Development Concepts of the Project

The basic development concepts of the Project will be examined

on several alternatives and finalized on the basis of the op timum
development concepts agreed thmugh discussions and meetings between the

Japanese study team and the Jamaican counterpart personnel concerned.

2. Method for Economic Evaluation of the Project

As regard to the method for economic evaluation of the
Project stated in Scope of Worlk (§/W), IRR means Economic Internal Rate

of Return, which is a measure of the rate of return on the investment.

A~
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Furthermore, economic evaluation iz to be conducted not only by

means of IRR, but also by additional economic analysis on benefits obtained

as a result of the Project, for instance, rising of foreign exchange balance,

increase of employment opportunities, etc.

3. Implementation Schedule

JICA will inform the MPA at least one month in advance of the
commencement of the study. However, the study is likely to begin early in

1984 just as soon as the Japanese Government is able to conclude preparation

of the budget for the study.

4, Provisions of Vehicles

The expression "equipment', to be provided by the Government of

Japan in §/W, includes vehicles and/or boats necessary for the Study.

The Govermment of Jamaica will ptovide vehicles necessary for the
field operation of Jamaican counterpart personnel, and the Govermment of
Japan will provide vehicles (4-wheel-drive cars) including boats necessary

for the activities of the Japanese study team.

The above-mentioned provisiom of vehicles by Japan does not

necessarily mean purchase in Japan and tramsportation to Jamaica, but may

include procurement in Jamaica at Japan's expense.
5. Selaection of Counterpart Personnel

Imnediately after the Japanese study team is fixed, JICA will

send a list of the members to NFPA.

NPA will select appropriate counterpart personnel from the

relevant Jamaican agencies in accordance with the composition of the

Japanese study team. <§§D (/\
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6. Frequency of Walkie Tallie

For the purpose of obtaining permission for using a walkie taliie,

the Japanese study team is to inforn the frequency range of the instrument

to be used to the Govermment of Jamaica as early as possible.

Signed in Kingston on
December 13, 1523

SLhsnal Taketaifil Moens B Mrecte

Shingi TAKABASHI Yvbnne E. ROACHE
leader of the Japanese Study for Chief Technical Director
Team, JICA National Planning Agency

~144-



5 BB LA b

To: Chief Technical Director
National Planning Agency

I am pleased to submit herewith the Report for Findings and
Views on Black River Lower Morass Agricultural Development Project

through Field Reconnaissance.

December 13, 1983

ﬁ%ﬁﬂwa;LZQQ&a&a;
Mr. Shingi TAKAHASHI
Leader of Japanese Study

Team, JICA

=145~



1.

FINDINGS AND VIEWS
ON
BLACK RIVER LOWER MORASS AGRICULTURAL DEVELGPMENT PROJECT
THROUGH FIELD RECONNAISSANCE

Introduction

Tn response to the request of the Covernment of Jamaica, Japan
Tnternational Cooperation Agency dispatched the Study Team for discussing
on the Scope of Work of the Feasibility Study of the Black River Lower Morass
Agricultural Development Project (the Project), and for the Preliminary Survey
of the project area, headed by Mr. Shingi TAKAHASHI, from November 30th to
December 15th, 1983.

During the stay in Jamaica, the Study Team conducted a field
reconnaissance survey of the project area and exchanged views on the Project
with representatives of National Planning Agency, Ministry of Agriculture and
other agencies concerned.

As a result of the field reconnaissance survey, the Study Team

summarized the findings and views as follows.

Scope of the Project Area

The project area, alluvial plain with the area of 14,000 ha, lies in
the southeast of Jamaica, in the lower basin of the Black River.

The area consists of plabteau higher than 15 m above the mean sea level
and low land swamp lower than 15 m above the mean sea level.

Major vegetation in the Lower HMorass are Mangrove Woodland, Sedge
Savanna, Riparian Swale, Marsh Forest, Riparian Forest, Aquatic Vegetation
and Limestone Islands.

As regard to the agricultural land use of the area, except sugar cane
cultivation in the upper zone located in the north, only small-scaled farming
such as fruit culture, beef cattle raising and domestic rice cultivation are
cdrried out in the plateau. In the low land, inland fishery such as shrimps

is operated.

Rasic Idea on the Project

The objective of the Project consists in establishing agricultural
land with high productivity through construction of flood prevention, drainage
and irrigation facilities,and through reclamation and improvement in/of the

project area.
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Accordingly, the agricultural land is expected to be reclaimed
mainly as double cropping paddy fields being suitable for mechanized farming,
and partially as pasture land, upland fields equipped with irrigation
facilities, and orchards.

Opinions for Development Plan of the Project Area

(1)s Agricultural development projects in the area of Black River Lower
Morass and Meylersfield, main purpose of which is development of paddy fields,
have proceeded favorably.

The Black River Lower Morass area, that is similar to above mentioned
two project area in natural condition such as meteorology, soil and socio—
economical condition, is considered to be very feasible in agricultural
development.

(2)« Tt must be especially taken into account that most of the Lower Morass
area, however, is swamp uith extremely low elevation, that is the different
point as compared with the Upper Morass and Meylersfield area, and is in
customarily inundated or wet condition.

(3)s The result of examination on the feasibility of agricultural
development in the Lower Morass area mainly in terms of drainage improvement,
deviding into three zones on the basis of the topographical map and the result

of field reconnaissance survey, is as follows;

Zone—1

This zone is the swampy area which spreads mainly downstream of the

Black River and surroundings of the Broad River, and is in customarily
" inundated or wet condition being influenced by tide.

Tnhccordance with the topographical map received from PETROJAH,
this area is in a height approximately less than 50 cm from the mean sea
level, is mostly flat all over, and is thick in peat layer.

This area seems to be waters rather than be land from the result of
observation by boat.

This aresa has a function of retarding basin in case of flood in
reiny season, and has a important role of regulating increase and decrease
in river discharge caused by future development of the Upper and Lower
lMorasses.

Furthermore, since valuable animals and plants inhabit and grow,
and fisheries is also carriad out, this area is desirable to be remained

as a natural conservation zone and be used for fisheries.
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Zone=2
This zone is the area of alluvial soil and peat soil, which spreads

mainly upstream of the Black River and the Y«S. River, and is comparatively

high in elevation.
Some part of this area is used for sugar cane cultivation, but most

of the area is inundated in rainy season, and is in poor drainage condition

due to wet condition being affected by tide even in dry season.
However, this area is higher in elevation and abounds in alluvial

soil than the Zone-1, therefore feasibility of agricultural development

by drainage improvement is considered to be high.

Zone—3
This zone is plateau on the foundation of limestone, abounds in

pasture land, and is not in poor drainage condition, but is lacking in
humus and suffers from drought.

Accordingly, it is considered that this area is not able to be
reclaimed as paddy fields, but feasible to be reclaimed as agricultural
land having high productivity by means of soil dressing of organic soil
and by irrigation.

(L) Irrigetion water necessary for agriculturai development can be teken
from the Black River, however, it is needed to examine the use of
groundwater and water-intake from the branch of the Black River such as Y.3.

River and Middle Quarters River.

(5)c 1In addition to genersl survey items, following items are especially
recuired to be surveyed for the purpese of agricultural development of the

Lower Horass areaj
1). Salinity of soil and irrigation water due to salt intrusion.
2). Sea water intrusion through faults.
3)¢ Soil-mechanical characteristic of peat soil.

L). Subsidence of peat soil due to drainage,
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(6)« Farmers in the Lower Morass area seem to have no experience of
modernized, mechanized paddy farming. Therefore, elaborate training and
extension on the modernized farming technique will be necessary for utilizing
effective}y the paddy fields which is to be established through the Project.
Early start of the above mentioned activity will be a key to lead the Project
to success.

Paddy farming technique having been settled in the Upper Morass and
Meylersfield Projects should be transfered effectively to the farmers in the
project area, as a guidance of paddy farming.of the project area.

(7). Since the project area seems to be affected by intrusion of salt water
from sea to the fairly extent, salt damage to the paddy fields there, which
differs from the Upper Morass Project area, must be concidered.

Salt wedge is assumed to intrude through rivers, faults of limestone
and others. Inthe placz where paddy fields are supposed to be reclaimed,
influence of salt to paddy should be examined fully.

Necessity of disalini{y will be the major point of the Feasibility
Study.

(8) Inaccordance with the data obtained, acidity of soil in the project
area is inbetween slight alkaline and strong acid; and strong acid soil is
influential in this area.

Detail physical and chemical analysis on the peat soil in this area
will be necessary in the Feasibility Study for planning the Project.

Generally speaking, soil dressing (or filling up with the upland
alluvial clayey soiit) is said to be necessary in the reclamation from the
swamp area where there is no or only.thin clay layer in the top soil, for
improving the soil nature (physiologically to paddy and on percolation).

Consequentry, necessity of soil dressing is likely to be examined in
the Feasibility Study.

If some peat area includs no clayey layer at the surface and soil
dressing is impossible (nqédequate horrow area), study on soil improvement
and farm cultivation technique will be required.
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(9). Reclamation from sugar cane fields to paddy fields seems to be
possible, though the possibility depends on the unknown effective depth of
the top soil.

Existing sugar cane fields will be expected to be the borrow area

for soil dressing to the lower peaty swamp area.
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