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F3—2-~1 MREAN DA Iy MAX ITMUM , MEAN DALLY MINIMUM AND
' MBAN DAILY TEMPRERATURES IN T

BODngrl -198p) | Jan.  Feb. Mar.'Apt‘. May. Juwn. Jul. - Aug. Sep. Oc¢t. Nov. " Dec,

Mnx!m um 856 860 B62 876 876 888 908 903 894 881 8 77 870
Standard deviation | 11, 14 15 20 - 200 15 13 17 17 23 12 13
Minimum | 624 621 635 656 683 695 960 691 686 684 673 650
Siandard deviation | 39 37 - 35 29 . 29 35 a0 | a8 39 40 34 3]
Mean Dally [ 740 741 749 766 779 791 799 797 790 783 775 760

BE TONGE |
TSR 00

Maximum ' 865 867 880 886 894 900 918 612 906 893 889 881

| Standard (_!.eviﬂtion" 08 08 0.9 i1 11 1.5 07 1.1 1.7 13 13 09
Minimum 635 636 646 665 700 705 698 712 710 701 683 653

Standard deviation | 23 23 26 28 13 L7 L7 18 .10 ‘11 - 20 20

#=3 - 2 - 2  RAINFALL IN ST. CATHERINE

.- Month ' Total Rainfall (mm) Effective Rainfall (m)

January 218 12 -
‘February ‘ 26.2 14 -
‘Maveh ' ' 2 1.8 12
April e 361 22
May 1062 70
June 72.6 h 52
July - 409 27
August . 830 50
September: 9 6.5 57
Octitober 20713 110
"November 11405 65
December 356 20
Annual : ' 8585 §11

*®3-—-2-3 PO’I‘LNTIAL BVAPO TRANSPIRATION(MH/DAY) CALCULATED
BY PRIESTLEY-TAYLOR FORMULA

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

SMITHFIELD 3.2 24 4.1 4.6 4.6 1.5 4.9 4.5 4.0 3.8 3.4 3.2
SANG rI‘Lg 3.3 3.9 4.7 5.0 5.0 5.0 5.1 4.7 4.4 4.1 3.6 35
A RPORT .

AL 31 3.6 3.9 4.2 4.4 4.6 4.6 4.4 4.0 18 3.1 3.1

NEW MDNYMUSK ‘34 3.9 46 48 49 51 50 48 44 43 36 34
BERNARD LODGE| 34- 40 47 49 50 50 52 48 42 40 3.7 3.4

BODLES  ".|"35 40 46 49 50 50 51 47 42 43 35 34
WORTHY PARK | 30 34 39 &0 40 41 42 39 .35 33 31 3.0
ORANGE RIVER 3.1 35 43 43 - 46 4.6 4.8 4.5 3.9 3.7 3.2 3.0
PALISADOES - 35 42 .47 50 52 49 50 48 43 42 3.6 3.6
DUCKENFIKLD- | %3 88 44 48 49 48 51 47 41 33 34 3.2
EAST ALBION 3.5 41 45 49 50 51 53 48 42 39 36 34
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#3-2-4 MAIN RIVERS OF JAMAICA, LENGTH AND PARISH

Rivers - - Length{miles) Parish
Hope River . 122 St. Andrew
‘Morant River ' - 161 S5t. Thomas
Plantain Garden River 21.7 St. Thomas
- Yallahs River 229 St. Thomas
Buff Bay River ' 138 Portland
Hecto's River 3.2 Portland
RfOIGrande- 213 Portland
Rio Nuevo 14.9 St. Mary
Wag Water River * 225 St. Mary
White River 17.0 St. Ann
Martha Brae River 20.2 Treltawny
Great River 2856 St. James
.Montego River 150 St. James
Liucea West River 8.7 Hanover
Lucea Fast River 8.0 Hanover
Carbaritta River 24.7 \Vestmorland.
Deans River . 10.6 Westmorland
Ncgf}l River ' 9.5 Westmorland
Black River . 33.2 St. Elizabeth
Milk River 226 Clarendon
Rio Minho - 575 Clarendon
Rio Cobre 31.6 St. Cathepine

Source . Survey Depariment
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® 3—-2-—5 Conﬁincd Flow Volumes .

Rio Cobre Main Canal and Rio Cobre near

Spanish Town

, : e . (10%)
Yo MQ Jan .If‘eb: Mar” AD‘_’ May Ji'ﬂ' CJub  Aug | 8ep | Oct | Nov | Dee | Total | Re.
1956 155|130 | 127 146 | 1921207 | 248 313 | 294 586 | 369 (252 [ 3109
1057| 190|143 154 [135 [174 {144 |178 {140 {263 | 345 | 189|164 | 2257 | 5
1958| 267 | 140 | 120 | 103 {315 | 481 |278 324 |332 | 170. | 389|240 | 4756
195_9 234|173 1153 | 142" | 215 | 172 [137 {138 [127 | 190 | 143 2434
1960 | 284 178 14:{ : 274 {230 857 |335 | 264" 239 | 383 | 554 (386 | 4130
1081 232 188 1145 | 144 | 159 | 154 |185 | 140 235 | 569 | 381|528 | 3107
1962 319 18.8. 1'_5.5 221 1241 |314 [234 248 (288 37.5' 4191314 | 3316
1963| 100 {181 |180 [173 [351 {544 |259 |285 [393 1561556 | 3503
1964 ‘35_5.@ 204 218 209 1264 |281 351 |336 | 487 274|246 | 3439
1965|104 | 140 [101 [157 [210 |178 |158 |205 [203 | 286 24.’4. 205 232.3 6
1966 210 | 135 |127 |137 |195 |112 314 {347 { 518 | 478307 | 4825
1967 21.2 | 169 [204 |[159 {131 {129 [130 [142 {165 | 186! 146 (107 | 1880 4
1968 114 | 893] 788| 454 835 900 102 | 965|101 | 256 | 286|125 | 15177| 2
1969 | 11.0 | 989 834 810|244 |[142 ][506 | 298 |615 | 568 | 826|297 | 51673
1970 7"71‘6..9 1171 {13e 287 223 266 |432 | 553 365 | 4887
1971 | 262|195 154 |141 |208 |137 |148 |163 |328 | 389 | 458|104 | 2777
1972 "_22'.5_ 138 {129 132 (247 [203 [145 |177 |230 | 406 211 {315 | 2644
1973 | 184 | 154 176 149 111 151 158 | 216 {345 | 163. | 463 {492 | 4229
1974 | 243 [ 215 178 164 {142 {117 102 |571 | 346 | 540|335 | 3503
1975 | 148|148 152 |104 {124 [129 |129 [157 |348 | 244 | 416|214 | 2207
1976 | 140 | 938106 |108 | 883 | 893 | 688| 987 ig; | 150 {122 622 |12681] 7
1977 | © 9270 885 990113 {194 |154 |114 |135 [205 | 211 ] 188{161 |17372] 1
1978 _1_5.&' 137 161 |189 |281 |313 |179 J192 194 | 701 | 307 [115 | 2083 3
1070 | 122|161 |140 384Tt 406 1740 418 (370 J434 ] e6a | 507325 |5798
1980 | 238 |151 |150 |159 [150 |199 [129 |284 266 | 245 | 212|495 | 2707
Av.| 212 [156 [152 160 215|349 |221 1221 333 | 568 | 365 504 | 31347
Source : WRD, _”I\-lonih!y. Strczimfio“—"Dala for Jamaica” Thease are a record

of flow volumes at

Pown .

Rio Cobre Main Canal and Rio Cobre at Spanish




Spanish Town:

# 3-—2~—6 Rio Cobre near
FMlow Volume N
: (10t at)
Mo | [ R R |
| Tan | Peb |Mar [Apr | May { Jun { dJul | Aug | Sep [ Oct | Nov. Dec - iidd (R
Yer\ | ' B o o R ()
1056 | 074] 021 0.34| 124] 494 153 | 055|146 128 |431 |208 | 818 13_1.8." 1791 '
1057 | 361 026] 127} 4.94] 496 3121 243 17.-19' 121|193 _4.0'9 158 54._85 '17_0.8_5
voss 1116 | 042] 038] 418210 |310 [131 |158 {195 |159. |246 |18 (31538 16022
1050 | os5| 298] 0a3| 255| s03| 417| 072{ 111} 09 | 626| 178 446 | 83.5 160.25
1960 1'2.9 3.24 1 1.16' 140 | 894[748 |187 {112 10.2 25.3" 414|237 245.48 1_67.52
1961 | 7.66| 436 0.74) 274 204| 237| 453| 067109 466 262 (386 147.41] 163.20
1062 1168 | 518| 121 792li0s {171 | 7.88] 879}128 |215 |286 |17.0 |15568 175.92
1963 | 440] 1.85| 349| 484[221 |457 1110 [130 |240 844469 44272 ~
1064 |228 107 | 593] 7.26| 657[139 [126 [214 [205 373 (146 716 18076 165.14
1965 | 1.23[ 0.06| 019 040| 627 530| 134| 467/ 578120 |12a | 811 -'Ss_;37 L=
1966 | 636] 040 083] 172] 7.37]09s | 1.1 |156 [186 |428 576 |165 [327.7 |1548
1967 | 516] 244 | 128] 338] 027! 033| 077| 032] 229| 366 150 0.20| 245 (1634
1968 | 017} 034 015| 015 062| 087] 180| 146 123146 158 1'.7.4 3873 ii_3.04
1969 | 024| 0.10| 023] 047[180 [131. 1363 [140 4'?.0 '42.3_' 485 140 _37'2.7$_§ 143.75
1970 |298 | 397 | 252 251327 |148 078|155 |302 122 133, [233 1340.82 147.88
1971|120 | 7671 262| 241102 | 175 2.06 4.98_' .18.4 260 364 | 849 132.98 '1,';4_4._'_:'2
1072 [108 | 167 021 263111 |05 | 208| ssolion (385 | 792 (197 |12071]143.0
1973 | 598] 305| 414] 300| 0.16| 403 | 418| 894(233 |153. [338 [374 280.98 141.92
1974 (130 1107 {227 | 643] 542 489] 151| 6.01[481 [44.7 [435 {224 |[229.36]120.94
1975 | 7.05| 336 | 229| 051| 289| 208 | 249| 490|258 |155 [345 [133 |114.67|117.22
1976 | 8.26| 1.65| 228 314| 1.02| 080| 048| 1.30] 191| 543 | 2551 1.03] 2091| ‘969
1977 | 025] 016| 035] 080 902| 620 153 3.03] 829}133 | 351 499 51.52| 1192
1978 | 424 370 180 321|114 [189 | 516] 565| 723512 |21.1 | 7.81 1314 |1669
1979 | 307 [108 | 755322 |535 |684 |312 255 127 |583 |419 |212 460.62 11898
1980 [133 | 901 6706_ s14| 824]113 | 267|212 |165 [17.3 | 098 394 |162.12|107.58
Av.| 893 375| 3.01] 468{104 (23211011} 924|211 [408 (203 (17.1
Source . WRD, ”Mbnlh]y Streamf{low Data for Jamaica”
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:?53“2"7 The Agricultural Activity in the Project Area

Crop ~Area (hectares)
Sugar cane : 7300
L Pasture 2500
Miscellancous crops 1,700
.’l‘o_tal ' 11,500

The above crops are presently grown in the area.
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M3~2—5 Rio Cobre Bas in—Hydro~Geological

Formations and Trrigation System

e T

JAMAICA

Kingston

_Kingston

§t.Catherine System

St-Dorothy Systemr

M—A——j’ - Alluviatl Aquifer
Y 7 ! ]Lm)estone Aquifer

C] Impermeable
Basement
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43-2-8 PERFORMING OF WELLS:ST. DOROTHY

PLAIN [TRRIGATION AUTHORITY

_ _ DISCHARGE : N .

. - B ACTTY o L . i N

NANBS OF ||| Joasinel CAVACITY RATING | DATE OF . | DATE OF

WELLS [.0. V8.0 | CYDS. YDS OF POWER 'MBASUREMENT | DRILLING
P PER HOUR :

D oe Tow . : _ _ 1285 kw. | 4thJan ' o
Froe Town 1o Flogi-ot 24 0ue | 1968 1475 _ antary 1956
#i Per/hr. 1982

Free Tow ' 91.3 kv 4thds o
Froe TVt | pst [1000—a% | 244 0.1 3822 1,135 koo A danany, - 1956
2 - Per/hr. 1982
Mar i 7.6 kv | 9th September;
arine losp J1eer-ot 160D, | 1,135 337 #7.6 kv | 9 th Septomber,
l'ernninal "~ Per/hr. 1681
. 3. : ; 4 . :
Bodles | 50 1175'-0"{ 16" 0.p. 1504 446 3344w | 9th Septomber; |
Por/hr. 1981 4.
Randy , 1216 kv S '- ‘
150 24" 0. D. 2300 683 Ghw | 10th September, 197
Bay Per/hr. 1981
Bowe s 60 554'1_@: 160D 550 163 48.5 kw |- 10th September,
Per/hr. 1981
Kitbys | 20 150'—0"f12" 343 101 12kt
Per/hr.
.i’{il_b)'s 20 _ _ _ ~ 12 kv
{Beoster ) Per/hr.

.....52 —




83=2-3 JKFAWOBH :
mmm@mﬂmm,&%mm®ﬂm¢*uwab,&xmmchu W e
IR X h/b-bﬂ/wmhmzﬁﬁWAm na,
1) 1),5-:71/;!&!3? :
#JLR@}};‘%XW!J{H, EAREELCY A o0 1/H|6’Jxkuh K4, -i‘iii!UJ?kifiL L F
K&ﬂﬁb?%éoU$°U7VMbb@WK&UmeM®ﬁMM B D 48
"WTﬁb%Iﬁo Cobre hﬁithanoMW'(1Pﬂﬁﬁﬁﬁ)ﬂﬁf91399; AR (A
 &Uﬂ‘J7VNﬁB@meHQWﬂT%15mm,1WKHKE&WKEO%%M
B, IAAMI2EAREIEMCTIRAC 1 65 ﬁmrgsbm)tfm&o
BB N TR P, 1 DRASHIC Lo THI SR T b, WG <
"mbr%@wmﬁ@¢%%4 SEHHm (198 44 ) KRATCAL. o, JAaen
va@m&%ﬂm,ﬁ%@%%%(&3~2—9),%M@mm%mmtfﬁbnf
B OTEES, WD HORMATHER LA LT sORRBE XL L, YK,
mmkﬂm&meﬂm&oﬁﬁm&@ﬁ@¢<ﬁbnfmﬁm¢%z5nac
ﬁ%ﬁ#ﬁ%%ﬂﬁﬂ —WOAT Y I - WL DA ek, TORAL
ABBRERE TR T b, B & G415 OB ITH A 1 5 BAH ( 20 0mX 200 n
=4 ha)dkE ¢, LREED A OREAKEL T, B LESTEBTH L2 LG D,
HPLCE S HRSH AR, KA S IR ICD 5, DIEHR L AR b O AF
R o, KB LB T 2B BEECEANE L (KBS ), BP0
ARBERIZEO 2 T <, ERABCET DI KABOERIONTH, BELA+
AEFoCHhENWE L, WMRDLES i HOWUKD B RIEATH Ch b EEh
b, CHET ) CLEXMBAERINTAENE &S D,
BHHKORBBELTH, R-4=yva 290 EFERAABE DKL LR
BUBALTHY, TORBHATE20 00’ hr (19854:) TH A, WEH (1986
EYIDT66m  hlCHETARBE R o C D, X, BTAOFBCE, V4.3
TV LW A b v 72 b O LAGENIKE LT, 84000 epiBkan, &
ifc', * WY ER G e:t LRKERAKRBUTEMRAKELTH4 000 e AABAL
: h”Clﬂ-{:g o
piE o r@@ﬁ#@ﬁ#mkh@mk&bf AR E OB FHT I Run (&
AT )T 200ha WM BBECEKINTERD, HRoh$FHICE6 0 0 ik
T HBEH T > Tnb,



N3 20

| _ T
B B O gy g | EABKLSE dob 15 8|
AWMEKE - WL 6 0 % gggﬁ;ﬁg\ 6 0%
BT RS i BT Team | 1 ga4™
2 110 13 184 | _209 ,
3 106 12 180 ' '20¢-
4 117 22 183 207
5 107 70 T 194
K 137 5 2 163 147
7 145 26 226 208
8 132 50 158 142
9 126 57 131 117
10 116 110 i1 0
11 117 65 101 85
12 93 2 0 140 201
- - 1,712 qug

2) > boe bu/—-;in,f"
@iE@K&d,ﬁfiT$féJ %@ﬂmu,~%k9wlﬁﬂkﬂ%éﬂfﬁ
Waph, BRFPEENLEoTNb Dmﬂm@%ﬁmomfyﬁﬁ®i§m2#ﬁ®#

P(ﬁ3m2—10)f3g& EFN 1,99 5w,/ hr OPHHE 0 BHROTE
RRCLE640m hr) &EhoTnd,

FREoF @ﬁ§¥%@ﬁiﬁﬁf@53tDmnmyPMnlhrmaum
thori ty(BEHBH) 1T TniE A, KBOKRFERFEKORA, KAlKHS

ERLIC L BRIK, Bk, ANEHLOEROAETMADKRKSHMEL % 5T b,

.A u—

F3-2—10

PFRFORMANCE TEST ON PALMETTO V‘LLLS A AND B
Motor hop. Well A~150 h.p. W T BTEE R
Year 11956 1963 1966 1969 1970 T9B1] 1956 1963 1966 1968 1970 1981
Depth({t.) 100 100 :
Casing{ft.} 60 61.0
Perforated{ft.) 40 . 200
pow.1.(fL)}] 41 40 395 410 4347 390
s-w.l. (i) 40 3925 360 40.0 410 360 .
d.d.(f1) 1 075 35 10 30 10 25 30 10 20
Discharge :
{Cou. yas./he ] B141 1080 Li25 1462 1375 1010} 1081 880 1050 1000 900




Az BRAMEEOTN |
HITRE B B D M G AR IR L, ARG D C b B A%, % B4R O S S R O IR IC
DT, YA T T VIRROKIAB, R EH (R ~2- 11 ) LAPIE
U ORHBS R 2 bR T B R, (448 ¢ X [ JE2 1k W, S (200mX200m=4ha)
LR RN, ORI TR Y, KB CH DSOS A, Bk &R
ﬁ%ﬂi&ﬁkbmtﬁxﬂ%mmﬁﬁﬁﬂ%&ﬁmaﬁafh&oRﬂwroV
LI T S, PR GINCDNTEL Y A+ 7 U SBR 2 R 2 ik L & 7% o
TR I : |
1532 C O Bk B 0 M MARBR, BLL O3 b T 5%, WK B COPEK GO IR
PRI R ST KA, RSS2 I, BATEROE S E o T
b, BUVCHRHSE 6 O 6 C i, I T bR U D KB DK AT &
BBE—EWTH Gk, o T, FRBEEF N CEHATRBEOHTE, QBHHELDW
CHHA RICMA D DERD 5,
At FIBE ORI, MBS O R R AR A 4 T hatite L, M4
FUEE, D BB ORI I DV T B 4T bR T

F3—-2-11 DISTRIBUTION OF THE IRRIGATED AREA BY TYPE
OF OWNERSHIP AND SYSTEM

Name of Owner . St. Catherine St. Dorothy ;:,s iagi,ated
or Type of Ownership : Arca
Tnewood - _ 2.3 4 01 __ ha 2.340M
Bernard Lodge 5,600 5,600
. Caymanas | | 1,400 1,400
Private west of Inswood 300 300
Others—private _ 260 1,6 00 1,8 690
[ Total | 6900 1,6 00 11,500
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1) B8 R

WG, K3 AR ROR

EHERIC 2N T, TROMD TH 5,

Nz % BoWOWoR 4R .o & _
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LB HU S (.I\’Iillllll}S of Meeling )

_ MINU‘I‘ES OF MELTING FOR THE
FEASIBILITY STUDY. ON THE MODERNIZATION AND ,
EXPANSION OF THE RIO. COBRE TRRIGATION SCHEME o

' IN JAMAICA S

In response to the request of the Government of Jamalca,
:the Government of Japan. dlspatched the Prellmlnary Survey ‘Team for the
Fea31bmllty Study on the Modernization and Expan51cn of Lhe Rio Cobre
Irrigation Scheme from 5th December to 19th December 1985 through ‘the
Japan International Cooperatlon Agency (JICA) the offlclal agency :

responsible to the Government of Japan.

| The Prellmlnary Survey Team headed by Mr " Yoshimi Dokyu,

Director of Plannlng Department, H okurlku Agrlcultural Admlnlstratlon
'Office, Ministry of Agriculture, Forestry and. Flsherles, and Jamalcan

officials concerned headed by Mr. Trevor Clarke, Director of Technlcal -
Servxces, Special Pr03ects and. Programmes, Mlnlstry of Agrlculture (MOA}
had a series of dlscussaons muzezchanqed their v1ews in theflelc and also
in the head office onthe Scope of Work for the Feasmblllty Study

prepared by JICA through COllECtlng first-hand information regarding the

project.

Through the disccssions, both sides have mutually agreed to
the Scope of Work and the results-emphasized are as follows:
1. Areas proposed of the study '
Both sides agreed that the Study has to be 1mplemented in
the lrrlgated area, ahout L2;000 hectares composed of about
10,000 hectares onthe Rio Cobre Irrigaﬁion Scheme and about
2,000 hectares on the St. Dorothy Irrlgatlcn Scheme as its

priority.

2. Base of Study
Both sides understood that the survey on groundwater,
especially the existing condition, is one of considerable/

important factors to modernize and expand the area.

..‘_'7'4._



Impieméntatidn Schedule
Jamaican side strongly requested to start the study immediately
and both sides understood that it is desirable to start

before April,1986.

Selectlon of Countexpart “Personnel

'_Immedlately after the Japanese Study Team is flxed JICA will

send a llSt of 1ts membérs to MOA,

-MOA w111 select approprlate counterpart personnel from the

relevant Jamaican agenc1es in accordance with the composition
of the Japanesé Study Team.

P?Cvisiohiof Equipment
Jamaican side.strongly requested to be'provided the
following equipment and both sides agfeed that they will be
provided by dndeftaking of JICA.
1) Four (4)-wheel-drive car 2 units
2) Water level precorder{at Bog Walk ,
' ;dam site add main canal) 3 units
3) | Digital current meter 2 units
4} Personal Computer (processing of
hydrological data etc.) 1 unit
Attachment
1} Scope of Work
2) List of Attendance



Kingston 16th December, 1985

Ln oy Ao 4/@‘&/% 0@1&@
Mrs. Dorcthy/théQB(;) o |  M¥’ Yoshimi. Dok?ﬁf?rr
' ' R Leader of the Prelmmlnary
Survey Team, The Japan

for Director General
planning Institute of Jamaica o
' '\V;; R o Internatlona1 COOPeratlon Agency

N

-._' ¥ A
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Dixector of Technical'Services

Special Pro3ects and Programmes

Ministry of Agrlculture



9. SO ( Scope of Work )

SCOPE  OF WORK

o FOR
THE FEASIBILITY STUDY

ON -
 THE MODERNIZATION AND EXPANSION OF

THE RIO"COBRE JRRIGATION SGCHEME

IN

JAMAICA

AGREED UPON BETWEEN
PLANNING INSTITUTE OF JAMAICA

AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY

KINGSTON 16 DECEMBER, 1985.

S T L N e - T P AY £
Mrs.DorothzrigEQSQQFB\h) M. Yoshini DOKYU ‘522§#$<?
for Director Genera Leader of the Japane

Planning Instutute of Preliminary Survey Team
Jamgiga. The Japan International

(f\§ Cooperation Agency
/[f& ;
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M. TE;?&€/§»/c1arke
¢ Diyector of Technical Services

Special Projects .§ Programmes
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I. INTRODUCTION

" In response to the request of the Government of Jamaica ,the Government
of Japan decided to conduct  the Feasibility Study ‘on the Modernization
and Expansion of the Rio Cobre Irrigation Scheme (hereinafter referred to
as " the Study” Din accordance with the relevant laws and regulations in
Japan. ' ' - o -

Acoordingly, the Japan Iﬁternafional-Gdopefatioﬁ-ngency.(hereinafter
ceferred to as "JICA" ), the official agency responsible for ‘the
{nplementation of the technical cooberation prograames of the Government
of Japan, will undertake the Study in close cooperation with authorities
of the Government of Jamaica. .- : - '

The present document sets forth the scoﬁe'of work with regard to the
Study. : _ .

It . OBJECTIVES OF THE STUDY

The objectives of the Study are as follows:

1. To formulate the project and verify 1ts technical and economic
feasibility. ‘ '

5. To undertake on-the-job training and transfer the teshnology to the

e

Jamaican counterparts in the course cf the Study.

. QUTLINE OF THE S7udY
in order Lo achieve the objectives nentioned above, the Stddy shall
gover the following items.
1. Study Area

The Study area will be about 12,000 hectares located arround
Spanish Town, Capital of St.Cztherin Parish in the west of Ringston.

2. Sgope of Work

The activities o he undertaken by the Study Team will be divided
into the field works in Jamaica an¢ the home office works in Japan.



21, Work 1 (Field works) |
The field works will cover the following items;
(1> To vollect and review the relevant existina data and information,
including; '
a. Tobogranhv
b. Meteorology and Hydrology
G. Domestic Water Supply
d. Geology and Hydrogeology
e. S0il and Land use
f. Soil mechaaics and Construction materials
9. Irrigation and Drainage '
“h. Agficyltufe and-Agro-economy
i. Sociclogy and Socio-econbmy
i Agricul{qrai institutions
k. Existing agricultural development plans
}. Others. _
(2) To carry oul supplemental above tata collec*ion and field.investiw
gation in the Study area, including the following jtems:
a. Topographical survey in and arround the major structures
b. Meteorological survey and hydrologcical survey
c..Geoiqgibal survey
d.'Groundwafer survey

e. Land use and soil classification survey

-t

. Cropping pattern survey

g. Agro/soclio econonmic survey inciudidg agricultural institutions
Data collection and analyses *to secure construciion materials
and to estimate proiect cost.

-
.

2-2. Work I (Home office works)

~The following home office works wiii be conducted in accordance with
#h

0
findings in e field survey:

(1) 70 forculete *he agricultural development olan ia the Study arez;

L s mp A D ealasrn - PN ~d
LUl Ghu wikiliax oo oW - ag

™

[5%:34

]

[43]
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{(2) To formulate the ircl

e

plan for the sroisct;



(3) To orepare the rehabllltatlon plan for the -existing major
structures and thelr preli manary design for the pro;ect.

(4 To formulate the plan.of operation and ma1ntenance for the water
control ‘and major structures ; — _

(5) To formulate the plan of the arganlzatlon and operataon for the :
nrOJect )

(S) To prepare the 1mplnmentat10n scheduie of the prOJect.

(1> To est1mate the cogts and beneflts of -the pro;ect,

(8) To make economic and flnanclal analysas for: the prOJect.-

IV. REPORTS

JICA shall prepare and submit the tollowing reports in English to the
Government of Jamaica. : '

(1) Plan of Operation
Twenty (20) copies at

.+
=
[1-]

beainning of the fifst field works
(2) Progress Reprot - o R
Twenty (20) copies at the Yeginning of the second field-works
(3) Interim Report ' ' ' ' o
Twenty (20) copies at

(&) Draft Final Report - o
Twenty (20) coples at ihe end of the work 1

e_nd of the second field works

-+
s
3]

The Jamaican side wili provide its comments on the Draft Final Report
through the trbagsy of Japan ia ®ingston within oneld) o onth atter.tne
receipt of *he Draft Finas! Report.

(5) r.\.:la.l. QBDOI’L o . -
Fitty (50D eoples ‘within two(2) moaths after receiving the
gcomnents on the Crafl r;na; REpori,

JKORK SCHEDULE

The whole work will be carried out in ascordance wiih the attached
tentative schedule. : :



VI. UNDERTAKING OF THE GOVERNNENT OF JAMAICA

1. To facilitate snooth conduct of the Stucy,the Goverament of Jamaica

" shall take necessary measures:
(1) To secure the safety of the Tean;

(2)'To permit the meabers of the Team to eater, leave and sojourn in
~Japaica for the duration of their assignment therein, and exempt
‘. them from alien registration requirements and consular fees;

(3) To exemptIEhé'ﬁembquIOf the Study team from taxes, duties and
other charges on equipnent, machinery and other materials hrought
into Jamaica for the conduct of the Study; :

(4) To-exempt the members of -the Study team from income tax and other
charges of any kind imposed on or in sonnection with any emolument
or allowance paid to the members of the Team for their services in
-connection with the implementation of the Study;

(5) To provide necessary facilities 1o the Study tcam for remittance
as well as utilization of the funds introduced into Jamaica from
Japan in connection with the implementation of the Stugdy;

(6) To secure permission for entry into private properties or
restricted areas for the conduct of the Study;

(7> To Secure permission for the Study team to take all data and
documents (including photographs) related to the Study out of
Jagaica to Japan;

(8) To provide gedical servicés as needed;
Its expenses will be chargeable on the members of the Study tean.
2. The Government of Jamaica shall bear claims, if any arises against
the members of the Study team resulting from,octurring in the course of,
or otherwise connected with the discharge of their duties in the
inplementation of the Study, except when such claims arise Yrom gross

i f

negligence or wilful misconduct on the part of the members of the
study feam.
3. Planning ‘Institute of Japaisa(thereinatter referved to as ¥oe1d" )

shall act as the counterpar? agency t0 the study feam and also
as the coordinating body in relation with other soveramental and non-
governmental organizations concerned for the smooth implemeniation of
the Study.

4, .PIJ shall, 2t its own expense, provice the Study team with the
foliowing, in cooperstion with other relevant organizations:
{1) Available data and information to the Study;

(2) Counterpart personnel;
£3) Suitahle offige space with necessary equisrent in Aingston ead the

profect site;
{¢) Oredentials or icentification carcs:
(5) Aparoprizie nuphar of vehicles with drivers



V. UNDERTAKING OF JICA
For the implementation of the Study, JICA shall take the following
measures: ' '
1. To dlspatch, at its own expense, the Study team fo'damaica:i

2. To pursue technolagy transfer to. the Jawaxcan counterpart personnel
1n the course of the Studys

3. To provide the necessary equipments. and wachinerles f0r the
implementation of the Study, wh;ch will remaln the propérty of JICA

unless otherwise adreed.

W, JICA and PIJ shall consult with each other in respect of any matter that
may arise from or in connectlon with the Study . :

— B2 —-
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MEMBERS LIST
. QF -

THE PRELIMINARY SUR\’EY TEAM

"FOR

THE FEAQIBIL[TY STUDY

ON -

FHI: MODERNIZATION AND hXPANSION

oF

THE RIO COBRE IRRIGATION SCHFME

Assignment

Leader

Irrinage

Agronomy

Agricuiture

Coordination

IN .
JAMAICA

Name and Present Position: -

Mr. Yoshimi DOKYU .

Director; Plaaning Depattment,

Hokuriku Agriculiural Administration Office,
Ministry of Agriculture, Forestry and Fisheries

(MAFY)

My. Hisayoshi KAWASHIMA

Senior Engincer: Construction Department,
Agricultural Structure Improvement Bureau,
MAFF

Mr. Mitsuhiko OHTA

Instructor; Rice Cultivation Course,

Tsukuba International Agricultural Training Centre,
Japan International Cooperation Agency

(Jica)

Mr: Katsumi ARAHATA
Officer: Crop Production Division, -
Agriculwural Production Bureau, MAFF

Mr. Makoto AOKI

Senior Officer; Development Piannmg Division,
Agricuttural, Forestry and Fisheries Planning and
Survey Department. JICA

JAPAN INTERNATIONAL COOPERAT:ON ACENCY ('JIC'A)

P.O. Box 216

. Mitsui Bidg.,

2-} Nishi-Shinjuku, Shinjuku-ku. Tokyo 163, JAPAN

phone: Tokyo, 03-246-3311

- 84—



LIST OF ATTENDANCE

JAMAICAN TEAM

Mr. Trevor F, Clarke

.Mrs._Ddroﬁhy_JoneS'
Mrs. Clement C1arke
Mr. Thorant Hardwafe
CoMx. p. . Kally
Mr. Anthony Hall
.hr;,w} Shafpe

Mr. J. Mehra

Mr. D; Henry

Mr. D. Reid

JICA Team

Mr. Yoshimi Dokyu

Mx. Hisaydshi Kawashima

Mr. Mitsuhiko Ohta
‘Mr. Katsumi Arahata
My . Makoto Aocki

OFFICIAL POSITION

- Director of Technical Services,
Special Projects and Programmes (MOA)

- for Director General, PIQJ
- PIOJ

.- Managing Director UWA

- Consultant UWA

- Consultant UWA

~ Acting Director of Engineering (MOR)
= Irrigation Engineer (MOA)

~ Agronomist (MOA) .

-~ Irrigation Officer (MOA)

Official Position

~ Director Planning Department (MAFF)

- Senior Engineer Irrigation and Drainage
(MAFF}

- Agronomist (JICA)

- Agricultural Officer (MAFF)

- Senior Officer Development Planning (JICA)
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MINUTES OF MFETING HELD ON 13TH DECEMBER, 1985
AT THE MINISTRY OF AGRICULTURE GOVERNMENT OF
JAMAICA, TO DISCUSS SCOPE OF WORK FOR THE
FEASIBILITY STUDY ON THE MODERNIZATION AND
EXPANGTION OF THE RIO COBRE AND ST. DOROTHY

' IRRIGATION SCHEMES

Present were: - _
Mp. Trevor F. Clarke ' : -~ Chairman’ (MOA)

M¥s. Dorothy Jones - PIOJ-
Mr. T. Hardware o ' o ”;jWA'
Mr. T. Hall o - WA
Mr. E. Kally - UWA
Mr. C. Clarke , - pIOJ
Mr. W. Sharpe - MOA
Mr. J. Mehra : - MOA
Mr. D. Henry - MOA-
Mr. D. Reid o ~ MOA
Mr. Y. Dokyu - - Team leader (JICA)
Mr. H. Kawashima . - {JICA)
Mr. M. Ohta -~ (JICA)
Mr. K Arahata ~ {JICA)
‘(TICA)

Mr. M. Aoki _ -

APOLOGIES: Apologles were tendered for Messrs. S. Rampair and J. Pennet
from Agro 21 and Rio Cobre Irrigation Works respectively.

The Chairman welcomed all, and extended a special welcome

to the members of the Japanese team from Japan Intérnatibnal Coopexatfon
Agency {JICA). |

Mr. Yoshimi Dokyu, leader of the team,expréssed appreciation for
the assistance extended'by Messrs. Mehra_and Henry as well as to members
from the other agencies, He noted the limited water resources in the
study area, and the low efficiency of the 1rrlgat10n systems which are the
main contributors to low agrircultural productivity. He also mentloned the
main hydraulig structures like neadworks, canals and,woodstavé'pipeline

etc. are in poor condition and need attention.



Mr. Hlsayoshl Kawashlma, Senior Engineer, also expressed
gratltude for the assistance glven by the Jamaican team, He
highlighted the need for improvements of the Headworks, Woodstave pipe-
line, Canals and diversion works. The need for better on-farm water
mahagément_was aiso emphasized,

Mr{'Mitsﬁhiko'bhta T.L.A.T. Centre, agreed with the general
. plan for dlverSLflcatlon of crops from sugar-cane. Some ambunt of
'reservatlon was expreSSQd for winter vegetables for the export market
_because of the sensxtlve nature of the crop and the market. He noted
the potentlal_that extsts for the horticulture and pasture for Dairy,
He mentioned that natural condition and cultivation techniques were
important. '

Mx.'Katsumi Arahata, Crop Production Division, expressed the view that
intensive agriculture should be pursued in Rio Cobre because of the good
lands and stfategic location., He noted the employment benefits to be
derlved from growing of winter vegetables, but cautioned that careful
plannlng and progressive increase of the acreage should be kept in mind.
tThe;advantages and disadvantages of of rice production in the area were
also highlighted by him.

At this stage the meeting was opened for discussion.
Mrs. Dorothy Jones of the Planning Institute of Jamaica said she was in
agreement with the Scope of Work as presented.

Mr. Xally, Consultant at the Underground Water Authofity,
commented on the pros and cons of various cropping patterns.

‘Mr, Hardware requested that the groundwater in the Uppér Rio

Cobre Basin be also studied because of its importance to the source for
the Rio Cobre.
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1) A DEMEE ( Questionnare )
DB O R O L 7z

QUESTIONNARE_/ REQUESTS

I. Brlefing of The Rio Cobre Irrigation Scheme under indication of its
1ocat10n. background and outline for The Feasibility Study on The Mode rn-
1zatxon and’ Expansion of The Scheme

- .. Relation hetween The Scheme and AGRO 21

- and Explanation of other projects concerned if there is

1. Describing of each points concerning the attached paper on the paper

V.  Data and Information
1. General

.Vlsual confirmation of the fbllowing publications; [ Remarks

1> Jaraican Weather Report [
"2) Statistical Yearbook of Jamaica 1982 [
3) Economic and Social Survey Jamaica 1982 [
4) External Trade Jamaica 1983 [
5) Pockethook of Statistics 1983 [
6) Consumer Price Indices 1983 [
7) The Labour force 1983 {
" 8) Production Statistics 1983 [
9) Demographic Statistics 1983 [
10) Population Census 1962 [
11) Forecast of Local Food Consumpiion 1882 {
12) Kational Income and Product - 1883 H
13) Census of Agriculture 1969 [
14) Jamaica Fertility Survey 1978 {
" 15) Others concerncd 4
9, Nature _
1) Visual confirmation of the following maps; [ Remarks
( 1) Topography ¥ap {1:50,000) 1978 [
( ) Topography ¥ap  (1:25,000) 1973 [
( 3) The Xational Atlas Kap 1971 {
( 4) Aerial Photograph (3:20,0000 {
{ 5) Geological Map {

¥

{ 6) Hydroogological ¥ap

beed bl e Bl Bmd nd e el bl d el b el bd bl



( 7) Soil Map ' [ e ]

( 8) Land Utilization Map ( ]
Y Visual confirmation of the following data;

( 1) Tenperature - ( 1
¢ 2> Humidity { 1
( 3) Precipitation ( ]

{ &) Duration of sunshine { ]
( 5) Evapotranspiration [ ]
( ) #ind Velocity - ¢ 1
( 1) Wind Direction . ( 1
( 8) Water level ¢ 2]
( 9 Groundwater level [ 1
(10) Sea level [ ]
(11D Water quality at ]
(12) Others concerned [ pi

£13) 2ad Location of Meteorological staL101 concernxng above written
3. Irrigation and Drainage

1) Visual confirmation of the followiag drawings: [ ~ Remarks
( 1) Head works N |
( 2) ¥ain canal [
( 3) Branch canal {
( 4) Other facilities concerned {

?) Exisisting condition of the following items; .
{ 1) Water distribution/control L ]
{ 2) Irrigetion and Drainzge network [ _ ]
€ Gperaz;o. and Maintenance systeﬂ inclucing ee colle ctlon i

for “he fasiliiles 1 ]

{ &) ¥ain prodiems on Irrigation and Drainage [ ]
{ 5) Piannning on Irrigation ang Drainage { ]

3) Deseriding ang Filline in the attached paper
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4, Agriculture
1) CXlSiStlﬂQ condition not only in the area but also in Janaica
as follows; _ [ Remarks
( 1) foricultural popuiation
(2 Agricultural incore
{ 3)'A9ficultural production.vield
(4 Lang use plan
( 8 Faraing progran
( 6) Farmers organization
( 7) Marketing systen
- 8) Others concerned
2> Exisisting condition in the area
(1) Inland water fishery
( 2) Factories of susarcane
( 3) Others concerned
3) Describine and Filling in the attached paper

o T T B e e B e B e B ]

Lo I o Bl o

5. Confirmation for smooth implementation of the Feasibility Study
It ig 2 matter of course to study/discuss in the S/W.
N {  Remarks
1) Budgst {
2 Counterpart personnel
1) Fields
2) Minigtiries conscerned ¢
it

bowd b

r
b

’
\
4

Fos

( 2) Vehicles ant Drivers
{ 3) Water gauge and Current meter
£ Parsonzl computer

L T e B e B
d bk bd beed b

,
\
{ 5) Gther negessary instruments
4y Others

JAPAN INTESNATIONAL COORPERATION AGENCY
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@ R FOMWE THALE Y
Survey items in Jamaica (1)

1, National wise

-~ Land and population ~ Pemand and supply in rice
~ National ec’onomy o . dmport price and amount
~_Agrihﬁ1ture‘in-genéral ' . production

- AGRO 21 national plén
~ Land tenure system

~ Research

- Extention

- Training

- Credit

- Fermers organization

2. Project area
~ Government mneeds for development
- deation-and'area '
~ Human Yesorses! pbpulation, population in-agficulture,
number of farm household
- Topography
- Climate
- 80il and land capability
~ Preasent land use
~ Land distribution and tenure
- Agricultural setting, cropping pattern and practices
~ Crop yield and production
- Livestock production _
— Farm economy, price of agric. inputs, selling price of products
~ Processing and storage facility '

- Marketting

~112—



Sufvey.ifems'in Jamaica (2)

L.

Rice_eultivation (Nursery stage)

Seléction of vardeties

Condition of paddy field
{shape, fatm road, leveling, irrigation, drainage)

Seed hed

(arrangement, time & method)

Application of fertilizer

Pre-treatment of seeds

Seed Tate per ha

Seeding period

Sowing method

Plaﬁtiprotéction

(name of discases & insect pest, chemical, weeding)

Maintenance or management

Main Field

Field condition

Plowing, harrowing, pudding and leveling,

. (period, times and method)

Field condition at Transplanting time

Seedling condition at Tranéplanting time
(growth period, plant height, leaf number & age)

Method of transplanting

Meihod & amount of fertilizer application
(topdressing, name of fertilizer, application perido)

Planting density

Weeding method & times

water management

Diseases & insect pest, chemicals, applicatiom timing
Harvesting, method & timing

Drying, place & method

Threshing

Storage

— 13-



P
-

Maize

Seed selection
Selection of field, drainage conditlon.

preparation of field, sowing bed: 180 x 30 cm
(Plowing, harrowing, etc)

Seed treatment and sowing
Sowing time

Seed ratie per hé

Planting denéity, 50 ¥ 20 cm _
Fertilizer application, basal, topdressing, times and method -
Management , inter éultivation, weeding, hillihg
Drainage

HarVesting

Threshing

Drying

Storage

Suger cane

Adjustment of pH & comﬁqst application”

Breaking the hard pan by subsoiler, in eﬁery 3 to 4 yeafs
Soil disinfection for gélworm_ | ' .
Plowing and harrowing, more than 30 cm by Bottom ﬁiow
Making planting low by ridger, for 20 cm

Basal applicatibn'& planting, 120 cm x 30 cm
Re-planting -

Inter cultivation by rotary

Topdressing '

Hilling by ridger for lodging

Plant prdtection, chemicals

Harvesting

Treatment Qf residue

— 114~
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1L RESPONSH)U”Y 'FOR

IRRIGATION AMD l)[lAIN-'
AGE was recently transferred to
the Ministry of Asrunhun. This
means that that Minisiry now has
jurisdiction over the six n}gulucs
which- providé lrnganon or the
farming comitunjlics andd’ the

.agro-indusirial sectors in” St Ca-

therine, Clarcndon. St. Elizabeth
and Trelawny. Uis estimated that
these |rng.mun authorilics sérve
over 1,000 fariers and. supply.
approxnnatel)
land with -water.

Since the transfer of ircigation to the !

\{mmr; of Ag::cullmc a numhcr of .
prujects have been initiated.

@ The first of these is the US:\II)"(;mcm :
weni of Janaica spunmrcd Lrop l)ncmfn.l
tan and brrigaion Projece. USSA. milliun has
been provided by USAILY to assist the Govern-
ment of Jaumica o rchabilinsie the’ canal
syiem of the Rio’ Colue bogaion Works
ROIW) The peoject is coreenitly bring :mpk
mented by AG RO-21 anak RCIV,

© The Mnmsuy of Agnu;hun‘ s also

implencniing the Chuemlun - Phins Bevel-
epgm Peoject Phase B This {sru]cu Heasmned
at develuping the surlace and ground watee
resources i the Clarcidon Plains o° meet
existing and futwre Jemand.

- hinzedl willy

130,060 - acees  of

iln:r can pmudc [m:mual assistance 161cha-

iline cxm\ng firigation facilities.

" @ The Minisier of Ageiculture, llon,

Percival Dmdcrlck has begun touring the

irrigation s?slnns i1 an effect to acquaint
1 their operations.

A recent visit Lo-the Mid-Clagendan
lrrtg.mon Aulhority sesultéd in the Min.

ister ordering an immediate inve stigation

into the upcrnuons of that lacility..As &
resolk  of {hose investigations. a. pro-

grnmmc has Imcn uuplunenud io rcslruc-'

ture thig authority.

~The BMinisisy of Agricaline it aha imple-
incnting pesfonmance budgesing in an effuit 1o
obtain the maximiin value (rom every dollas
speot at these mu,uou lmlmcs says. the

Minister,”

The tansfer of irigarion and dralmrc 1o
the Ministy of Apticnliuke coincidés with the
thrusi of e Government 1o develop Jamai-
ca's apriculee, and s seen by Hany in the
;gncuhumi sector, as a: swp inc I||L‘ tight
direciion, Lo

U1s protop

o ! ‘_I.L M s o I——N . . E
T fphd -

] . A VIEW of rhe Pau Cobre treigation C.unl which provides irrigafion wales Tor small Tarmees

1his Mns«mn will be conduciing a survey 6 and estates b $1. Cathérine. ‘This Is eue of e six agearics whick provide insigation for the

e St Caubeiine plains o deteemine whee farming communitics, that has been tiausferred (o the Miniatry of Ageicultuee,
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