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Cane Productior
for
Sugsr and Electric Power
ip Jameics

EXECUTIVE SUMMARY

The principal conclusion of this report is that the Jameican sugsr
industry can be mede profiteble.

Altrnougr suger hes beern grown ir Jecsice for certuries, & cortinetior
o circumeterces, including decliring worli suger pricec enc e severe
shortage of f reign exchange, heve underrined the ecororic vietility ef
"

the government-owned suger estetes. As & result, thexr heve Ytecome &
turder tc the ecosnory, lnsing morey yeerly end requiring gigrificernt

sul.-idicc.

Over the lest cdecede, e-perts g* the Urniversity of Puertoe Fico &nd
elsewhere heve experimented with new sprrosches tc the cultivetior ol
suger cene (erd cther tropicsl grzsses). Tre results (f thies reseerch
ipdicete thet, with proper merscezert, cene car becom: & higrly
ettractive scurce of fuel for the generstion of electricity while =t the
seme time producing sugsr end molesses.

This study, prepared by & tesc of experts for the Agency for

Internstional Develc¢pment, analyzes the technicel feasibility and
economic attractiveness of this new epproach as a means of revitslizing
the Jamzicer supger industry. The overell conclusior of the study is tha:

Jemeice iz ir & perticulerly gool position to teke givertage of this
L A Y &

opsorturnity.

lerge encuglr to preove the
of ite poterntiel
ert ir the c=ne secter

sourdress of the new &fprro

EC

bernefits, emore which ere lerge geins ir e:; 0] .
increesed productiorn of suger, lerge ssvings ir icpcrted oil costs, &rnd
the generzticr of ernougl electiricity in surply & sigrificert fractier of
the courtry's necic.

o the designztion of a pilet preject eite cf

aprroximetely 20,000 &acres;

o initistior of & cane plerting prograr thst will begir
with & smell esres (500 scres) and then expard to
jnclude the Tull 20,000 acres of the pilot site;

° intensive trasining, utilizing the 500-acre plet, of

workers and mansgers needed to marsge the expended
screage, plus & program of extensiorn services for

privete fermers;



the introduction of new agricultursl practices that
will more ther doutle the tonnages of cane produced;

the introduction of new hervesting techrniques thet
will recover field trssh, wricl is now burred &c &
weste product, for storage end use as a boiler fuel;
retrofit and improvement of the pilline facilities &%
the sugar plant now et the pil t site, sc thet it is
cepetle of processing 4,500 tons per day of cene;

plant reted &t 4
of approximstely
netionel grid duripe the grindi
megewsite during the rest of th
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he pilot site or financial
er internel rate of returt of
gigr. exchenrce benefite by its
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will transformw &
ststus, showing &n internsl
rets of return of 10.859, elimine*ing the present drain or the

g:vern:e:t's revenues and forelgrn exchenge TEEETVEE.

Fvelueted or economic grounis, ine prciect becomes ever LEOTE
gettrectives, showing &rn interna: rete ¢f re*urn cf 26,79, The econcmic
arelvsic erploys shelow rrices for foreligr eXThELES teneTits an< cosis to
srow the velus thet ediiticrel foreigr exchengs cortributes tc the
Jemzicer ecoromy. 1t elsc tskes inte gccourt ecylCymEnT berelits tret
+he preject provides.

Tecormerndgtione:

1, Tret the Government cf Japeice sudbrit this project tc

potertisl funding epgencies for deteiled corsiderstior;

2, et the Governmert of Jumasice, witl the techrical
pseistance of A.I1.D., begin & 50C-acre pilot plot to
adspt and prove new ggriculturel irtersification
techniques before going forwerd with the power plent
end cultivetior of new acreege;

3, Thet the Government of Jemeice, with A.I.D., undertake
g seriez ot follow-or studies to refine technical and
economic paTemeters.

-V -



Csne Prciuvctiorn
for
Sugar and Electric Pover
in Jamsics

I.  BACKGROUKRD

1. The Jameicern Suger Industry

~

Vrer Jemeice's coloniel history ended irn 19€Z, the Jemsicer suger
industry produced 4.1 millior tons of cere, 447,000 tons of suger, and
10C,00C tone of molesses. At thet time suger &l mclesses were produced

in 19 privetely owned suger fectories; elever were owned by Jemeicens and
eight were owned by foreign firme. By 1982, the 20tr yeer of
:ndepenience, cene production had dropped to 2.7 rillior tons (€17 of the
1062 output? erid suger productior hed deciined tc 200,007 torns (459 of
the 10fZ cutput). The nucte elever,

r of suzer fectories het dropped ¢
cever of which were owned by the government.

Ir meny other sussr exporting couriries production hes droppel
duricg tris period &s well. Triec hee beer csusel ¢y competitior fror new
produczers, decreased Gemeni during the recessicr Feers, enc e- overell
decline ir the world merket price for suger. mre decline in Jazeice's
suger production, however, has occurre? despitt T TE

situaticr for Jamesicar sugar. At present Jameice 3is exporting about

154,000 long tons of suger per year under fevoratle masrketing agreements;
most of tric super goes to the Europeern Comrurity, with some 20,000 toms
going tc the United Sigdes., In 1997 the total Jezsican sugerw output wes

below 205,000 isrg tors. After fullilling its expcrt cuctes, it hed te
ipport ehout €0,000 tors ¢f suger tC mest domes*ic reeds &t & cost of
about US &5 pillior Mhe Jsmeicar geovernmernt therelore has & mejor

e + b ti

cr i
cr l& 8 3
T COOfere es DO o Yo}
of the ectete lands associasted with tre trhree lsrgest sugsr factorles
(Berrar: Lodge, Monymusk, snd Frome,. The coopsretives dié nct prcve &o
effective means of menaging cane productior, wtick dropped shersly, end

we_ e dissolved by the government in 1981,

The erntire sugar industry is in need of investment for
rehebilitation and modernization. Its protlems &re meny, inzluding
poorly meinteined irrigetion end dreinsge, inefficient cene production,
harvesting and transport, and frequent mill and fectory shutdowns. The
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currer*ly suffering ernugl losses I exless of US 820, with
t ietionel Suger Compeny debt cf spproximetely $75 pillior.

ve resultel ir scute fupiing limitetions or neeled improvecerts.
¢t the industry contircues to play & crucial role in the Jamaice economy
-- it is the thiré leeding fereigz exchange eearner and the second largest
erployer. Furthermore, the livelilkoo3d of 250,00C Jereicens derpenis
directly or indirectly on the cane indastry.
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Although Jeczice now hes favoretle zeriets for ite suger, there i
concern over the longer term market and price prospects in the face of
ennual worldwide suger surpluses, recenl price pressures, and the
political prominence of agriculturel subsidy issues iz industriasliged
courtries. There is little doud:r that the sugar industry will corntinue
to experierce losses producing Sugsr uncer the presert system. Trus it
is eriticel for Jemeice tc teke steps io &dlress rejor protlezs &rni
cpporturities irp this irportent sector

<. Erergy in Current Suger Operetions

Bagzcse, the receinder of thre sugercene stelk sfter it has beer
rilied &ni the juize sgueezed out, 1t generelly burned ir inefficiernt
low-pressure boilers ir Jsmelcer Sugsr fectories. The lcw-pressure stear
ie useid (1) tc provide mecharnicel power for cene milling, (2} as process
veet ip tre teiling house, eni (2 4c gererete the electric powsr reeded
:r +he feciory. However, Zue ic tre irefficiercy of rill boilers &nd
turrire/gereretors opsreting with 1ow pressure stesm, the typicel suger
zil) does nct procduce & surplus cf electric power en’? generelly rust
purchaese froz the utility grid.

Up to the esrly 1970's Jemeicer sugar factories were energy

self-sufficiert and some factories ever had excess pagarse. However, in
recert veers the surrly of begesse has aherply declined due to reduced
cere proiuction.

Tre isok of £ consistert suprly of cene to tre £ills, the
inefficiency of tre boilers &nd low-fpressure turbine/generators, and the
poor operstiing ccnfitions i ithe suger fectories heve 21 contributed to
tporesse? conesunpiior ¢f fuel cil end cf electric power fror the grid.

Ey 1982, five miilion gellons of fuel cil were being usel as suprlecentel
fuel irn +he irdusiryr. At ome estste fer exeryle, pest cf the 7 Mw peelel
for pill operetions is gererziel &t tre pill, btut nesrly 7 gdditicue:
pegewetts ere purchesel from the grii fer the operslion of drrigetior
FUZDE On e=teleE “enice. Under & cerneerergy prijeci, & celected corrlex
(ip~luiine & mew powsT plert would mest ell of its Cwn emergy reeis and
woulé become & mejior producer of eleciric power fcr the retionsl grid.

3. Ketionel Frergy and Power Situetior

Jamsica depends on imported petroleun for 987 of its total energy
peeds. Between 1972 and 1981 the cost of the petroleur imports rose from
Us$71.5 million to US $208 pillion per yesr. The percentage of Jameice's
export earnings used for petroleur imports rose in this period from 17.1
to 50.7 percent.
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me Jumeice Pullic Service Corpeny (JPS), thre neticrnel electric
vtility, generestes 9% percent of its power with iryorted fuel oil. The
7,1 miliior berrels of oil used for electric power generetior irn 1987
coet over US $07 pillion. Electricity demasnd ir Jexsics hes grown from
B2€ Gigewetthours (Gwr) in 1971 {o 1172 Gwh in 19327, DeqFlte decressing

overell demend for petrcleur (3.4 percent per anrur, 19380- 1983},
electricity cexend continues to incresse at an annusl Tale of neav‘y 5
percert. Large rste increeses arising fror the remcvel of eubsidie
the recernt develuetior of the Jsmeicen doller ere expected tc reduce the
growtr. of demand in 1954 and the neer future.
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Kevertheless, present power supply is considered inadequate and
unrelistle. Current instaslled capecity is approrizetely 450 Mw, but
eveileYle cepscity veries from 200 to 357 My duz tc the poor conditior of
meny gerer: tins units. Witr peek demends of 220 toc 240 Mw, evesilelle
capecity is ofteu streire? ané breskdowns are freguext. Yurtihermore,
mery peeking urits burn diesel, costing 29 percent more ther fuel oil.
"%n“e’o“ﬁ e sigrificent expensicr Iimn gene*n‘:ng cepecity tc meset
Jaze-ce s o s ig plenrei for the coring decsde, &nd gdiing

cspecity tas lerziCer begssse resources represeris g cost-elfective
optior ir compsriscr to mew oil or dies l-fireé¢ urits
4. Eyecutior ¢f the Stuily.

T,

™n of Jersice, trhe US Ag
cypert provided e tear of techrnicel

the pe. ci Mer - August 1984 10 evzluste the techricel
econoric attrectiveress of the generation of electrical u
fror increased cene production in Janamice. These spe~1e 1sts worked
with essessmert groups, composed of GOJ individue:s fror relevernt
ministries and orgaerizetions, in evelueting prograc options in three

-1
ty
-
m
D
3
n

sreas: EegTIc pcwer plent, &nl eccrnomic arneliysis.
Trie tTe&r CC irdustry ¢f Jezecice cen te iturnel
grouns witr c&ne/erergv" svster. Trnis teax further
concludes =T ergy syster car be esieblicshed &t ar
existins sugsr

“re fo.iowing seciiorn presents a descripticr of tre proposed
cerelerzrey progren, feiciiing sscriculture/field ectivities, propesed
il renmsovztiors, end tre plern for e begzsse-Tirel power plent. Tris
cen~tinr is feollowed by the finernciel ernl econonic grne.ysics, &ni then the



I1I. PROPOSED PROGRAK

1. Introduction

Cene/Energy is & neme given to a specific set of syster concepts and
practices which can be described as follows:

° selection of sugar cane varieties caratle of pLigh biomass
production;

o ijrtensive cultivatior to obtain sigrificartly greeter cane
yields per acre; A

. efficient use of milled bagasse as & bciler fuel

2

° collectior and prepsretior of cene fieid "tresr” acs &
supplezertal boiler fuelj

° year-round operatior of s high-efficiency power plart
utilizing primerily cene-derived fuel tc geupply stear for
suger fectory operations as well as beseload power for the

Jameice electric grid.

The cane/energs approeck tc new cene productior is perticulerly
appropriate for Jamsica. It attempts to take mexiruc advartage of the
country's knowr agricultursl resource capabilities in an important
industry. A successful cane/energy development prograr would offer a
purber of important benefits to Jamaice:

e provide less expensive energy ani? disrlece substantiel oll
irports usei for power generstiorn, LOW tetelirg 3.1 millior
berrels per vezr gt a cost of Us¢e= piliion, thereby helping
to alleviate the foreign exchange crisis by reducing herd

< produce sufficiert sifitionel sugar to disyplece irpeorts, now
totzling 60,000 tons per yeer &t & COST of USE:s piliion; and

c ecterlicr a becsis for revitelicing the suger ipéustry, tkeredy
reirteinine end poterntiglly Inoressiics errloyrent.

Perhaps most imporisrt, the Giversificatior of the sugsr industry
into provisior of baseload electricity alsc provides a measure of
protectior against two of Japzice' s most prominert vulpnerabilities of
recent years -- destabilizing fluctustions in the world suger merketi, and
increasing world prices for imported energy. Together these two factors
hsve accounted for s significant portior of the courtry' & balance of
peymente protlems over the past ten years.

The team concentrated their work on an analysis of the feasibhility
of developing & complete cane/energy syster at & pilot estate. After an
assessment of possible sugar plantstion/factory candidates, Monymusk




(Clerendor Suger Co., Lté.) wes sclect
all technice?! perameters. The assessr s & csse stuiy.
The findines should be concidered eppl her suger operetions,
especially those et & sinilar scale, with weccsnery adjustrents for
site-specific fectors (e. g., conditior of the plerntestione enid mill,
reinfell/irrigetion needs). (As a rougr indicstion, the mep in
Appendix F shows cene growing areas of Jemeice eand their potentisl
electricity output under & carn re/encrgy menegement aprrosch.)

for evelustior cf
a8

2. Description of the Pilot Aree at Monymusk

"re Morvrusk Estate an
together cocyrise &n & 0
the soutl coasst of Jemeice. Thr
project: nemely, Frouze,
Fetete wes choser &s the moet

£ privete ferme whick produce cene
77 geres or. the Clarendor Plein cor
cites were considered for the
gnd Duckerfield. The Mornymusk
gite for the pilot project ir
ani o“ogratks. elthougr it
v
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! dern % ! ut é,O?O geres of le
ranging from 30 tc 1 OO &c er Terc, &né gbout 24000 acres
fermer holdings. The mejor finding c¢f this assessment is thet the
introduction of & cene/energy syster at Monymusk is & technically
fegsible and economically attracive propossl.

< -+

M.e mesn tempereiures ir this reclor are 80°F (279CY ir the
weTzer morthe &ni 700F 721C7° in the cclder montils. These aTe
excellent temperatures for mayimizing cere producttiion Over 8 30 yeer
psriod ttre meer srrusl reinfell hes beer 3£.2 incnes, with the hesvies:t
precipiietion concertreted In & ¥zw-Jure reiry period and ir e sesson of
hezvier reine ir Seyierter esnd October: it is mex possitle t¢ hervest
cere during thess reiny sesfons. FErcert for the {11 rairy seszsorn, threre
ic & weter deficit in the gresz &nd irrigestion Is necessery for gooi cror
rrofucticorn during nine to ter menivs & vesr. Tre Monymusy Estsle igris
er: irripzted with grouné weiesr from etoutl 107 wells rerging in dertr
from 70 12 200 feet.

mye ectzte snd its surroundings er2e is loceted orn the low el Iluviel
plain of thre Rio Minhe River. About RfcY of the aree is agquaslets cl=a7
scil, & deer, imperfectly érained scil with higr moisture caprcity ernd
glight erosiorn hezard. Speciel mansgerent protlerms are dreinage enﬂ
insdeguste m01etu"e supply ir the dry sesson. Ir the absence of goo

dreinege, the agualets cley soil tends to show highr accumulation of salts
from the scline grourd waters. About 2,000 scres of the Mopymusk Estate
lands must be considered sufficiently saline to impeir productivity.

This probler carn be elleviete

proper irrigation techniques
gvpsur (calcium sulfate) to p

i
G through careful attention to drainege and
and, where necessary, light aprlications of
revent Boil alkalinization.



3, Cene Prcductiorn

mThigs sectior of the report describes the agriculturel components of
the cane/ezercy syster as it would be implemented at the Monymusk
Ecte+e. Tne epproach is based on & thorough evelustion of the steps
needej tc grow high tonnages of cene under Jareicer ccnditions and
deliver the csne ani cene residues to the factory ani powerplant.

3.1 Cane Productior Management for Energy and SugeT

The sgricultural objective is to maxirize yields of biomass (plant
metter) retrer thsr Just suger, as has been the case in the past. The
bioress is thern used as a fuel to produce electricity. In effect, suger
and biomsss fiber become co-procucts, each contributing to the ecornomic
viability of the systez. This new obiective requires chenges in
sgriculturel techrigques extending thrsughout the c—op cycle, beginning
withr go0il preperetiorn and extending through hervesiing.

Tre net effect of this approsch is to ircreese drereticelly the tons
of cene produced per &cre. 1t is estimeted thet production will
evertuslly reach €% long tons per acre, elmost three times the current
gverage of sbout 27 lomg toms peT &CTE. The totel suger produced per
acre elso incresses, ever though the qusrtity of suger per tor of cene
deslines siightiy. Coste of production alsc rise but the costs per ton
of cerne decresse. DBecaus is less sugzr per tor of cene, the costs
of suger per tor increase. The ¢ of sugar per tor ol ceme, however,

T
By -~
is more ther compersated by geins from energy seles.
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The investmert required te develoy weter resources ené imyrove the
irrigation syster is beirng reviewe3 as psrt of & larger analysis of weter
resource options in tre Clarenicn eree. The findinge will meke possidble
s more precise estimate of the cepital required, but for the purposes of
this study we have used er estimste based on s study prepared by the
menagenent of the estate.

Dreinage. Soil sslirity is a msjor protler in the Clerendor rleins,
and has beer worsened by severel yeers of abrnormelly low reinfell. The
aqueleta cley soil, becsuse of jte texture, tends to show higher
sccumuiations of salts if proper drainage is not in place. The salt
content of ground weters hes beer growing and selirity in the soil
ipcreeses with depth. It most ervees soil salinity ie reletively low in
the upper leyers of but mey rescl. toxic levels &t 4.5-6 feet. 1If the
soils sre irrigeted with poor quelity weter, or if the dreinsge syster is
jrpeired, selinity could becore & serious probler for sgricultural
productivity ever on lexdc nct presently experiencing difficulty. As
peinted out previously, of the 12,000 acres of estste lani gelected et
Fopyrusy Esietes for this preject, about 2,000 must be considered
sufficiently selipe as to have jppeired productivity. On these ané other
growing arees, lant shering epi forming will, as pert of
irrigetior syster, alsc 1

Fad

enco.Taging the leazhing ¢ sccurslsted selts by storm reinps.

Field Bouipmer® ari Meckirery. Tne new ceane psnsgerernt metrods will
recuire ipvesipents 1n mew ecuiprernt es well as expenditures to irprove
the stock of eristing equipmer:, much of which is o0ld and worr froc
constant use. New equipment irncludes: rotovators for better
conditioning of the soil, fork lifts, rotary scythes for cutting the
tropical grass and hay rakes for baling the care trash and tropical
gresses.

2.2 Cene Culiivetiorn Drectices

As noted, the nernsgezent of suger cene to mexircize biomszss
productior differs froz the traiitiornel epprosckr. FKey aspects of tlhis
new aprroech are described be.ow.

a
)

e+ m

giteining tric
developrernt of
including sut
end internel
tc eliminete &sry & ess:

accuruletion. A new techrique to be introduced is
rotovator. This mechine is used with a tractor aft
to ensure good soil tiltk, and a proper seed bed.
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Fertilizetion. Ir traditional practice fertiligzer is applied in
various formula and at variouz rates, usually about 12 weeks alter
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plernting cr hervesting, or the soil surlece betweer. the rcws, ané the
coversi. Under the new meithods fertiliceticr will ocecur irc twe p‘==e_;
one berec*r the seed bed prior to plarting eni the ciher sprlied on tle
4
9

gurfece erout 12 to 14 weeks &fter plenting. Retoorn crops will alse
receive two epplicetions of fertilizer; ome following harvesting and the

other 10 - 12 weeks later. TFertilizer rates and formulations will be
developed fror soil and folier anelysis but it is anticipeted that there
will be & significert increese (ap,.oximately 1009 in the level of
nitrogen etdded.

Plarting. Sugar csne is planted fror imceture cene stelks (6-8

mornths old) celled seed cene. Planting will be dorne at the regular times
i.e. sprine end fell. Howsver, the distence betweer rows will be
iraressed gs will the density of plented meteriel in the rows. Ir thic
syster of rlanting, between four anc five tons of seed cepe is rlanted
per ECTE.

Irrigstion. A% present, sever irrigsiicr weiilngs 8Te srriiel tc
the scile. Tc amchieve higher tonnages, more weter will be applied ens
irrigetior will not be withheld for & few mcrnins vefore hervest to
"riper" tne cene, et ir the current preciice. Eelweer elever ani
thirteer wettings will be egpplied st three-week irtervels for heavy
clevs, with mcre frecuernt erylicetions feor lighter scile.

Herticide Aprliceticr. £ rre-ete r. of herticide
will be used to corircl weeds before g wel by @&
post-emergence applicetion. Once the cans sunlight is cut
off anéd no additiona’ herticides &sre neces
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gni gs it currertly is in
;Z no longer be burned p*:o“ to hervest.

collect tre rezultine iresh (tors en?
er pey for menusl latoirers whct 4o the
r.i transported ¢ the mill oy machines.
lzr drield for four or five deys, then
o the pill erez wresrs it will be stored.
tirgz, for furiher deteils’. The tresk
1eft or tre field tc provide mulch and
1eY-= recde. DBecpuse produsticr froo the sazpe lends will be nearly
trrze tipes gregter thar it I currertiy, &r: tecszues urturnt cene wWill
recuirs mcre time, per tor, icC hervest zfe-722 irn higher wzges., thre
cere energy svetem will incresss erylevment sigrnificently. Kervestiing
will ecploy mcre ther triple the currect levels of lsber (messured ic
PETSOC I rths). However. becsuse the grinding sezsor is longer, we
eticate orkers et betweer itw> and two-ani-one-hglf

e the total number of W
tne nurber currerntly employed.



New Verieties. Higher productivity will be achieved ty the phesed
introductior of nmew varieties whose genetic attributes result in thre
productior of large smounts of biomess. Tre varieties chosern mey be
sdjusted according to the velue of the fiber for cozbustion as well ec
the merke* for suger. OSeverel Jemsican commerciel verieties heve beer
jdentified Yy tesr experts wiich eppesr to heve the capeciiy to produce
high tormages, and these will be used urntil new foreigr verieties, such
as those alreedy testel in Puerto Rico and Louisiene carn be introdure”.
For further informetion on Jemeican verieties, see Appendix A: Vsrieties.

2,4 MTreirning end Extension.

Tre new sgriculture! prectices meke it pecessery to pey careful
ettentior to training end infcrmetion dissezinetion. Treining will begin
with the first 50C-scre plot (described below), whick will serve as a
center for dermcnetreting new prectices. The personnel treiped or the
ilot preject will form e ceire to sssist in furtker training. Operestors

of the lsrge private ferme will slso require assistance, an? their
personnel ere expected 10 perticipste in the pilct plot. Finglly,
extencior services will be necesssry tc disseminate informelicrn erns trein
operetors of the smell ferme whose production is part of the prcject.
Trerefore, twe guelified experts will be needel icredistely, one for tre
pilot plot, the other tc work with the ierge fzrmers. In additior, by
the secori or trhiri veer, three or four extensiorn personnsl will be
needed tc tegir working with the smell farmers, providing imstructicr,
seed and other rateriels tc help ther raise their producton levels.

rorice] grasses may be usec es g surplexzentel fuel, and the

assesspert includes & brie: review of the meirols tc be used irn growing
ther. Detsile gre presented irn Arperdiy C. Tre pilcot poot of B30 gcres
mey include st lesct S0 acres of Nepier grese perus Penrisetum). Grass
je grown with cne plert crer end five rstoons, end ig hervested et siz
pontt intervels. Other gresses, notetrly Sordexn (¢ hy*rié of Sorghuc erd
Suder grzsses’ should slso be evelusted for ite performernce under
Jereicer coriitions.
2,f Intrgducticr Fler

Tne prciect will seek confirmetion. vie & €10 gere pilot plot, of
the accurecy of estimstes of the sgr.cultural irpuis necesssry tc achieve
target yields under Jsmeicer conditions, &s well &S &L &8ss cl

s &
seversl verieiies of Jemeicer 8uUgET CELe {erd, perhé&ps, gr
biomess potertiel e&nd suger cortenti. Trnis ectivity is sc
in early 1985, &nd will sllow the training necessery for the subseguert
expansion of land cultiveted in the new cane production srstem. Mill and
factory improvements will begin &t the completior of the 19C% cror, 8¢
thet by the third year the mill will be atle to receive the higher
tonnages produced. Imported varieties muct be tecited for swut an? rust
disease, then go through Jemsican quarantirce, ané multiply ir seed

plots. It is expected that these varieties carn be introduced ir the
third or fourth year of the prcject.



3,7 Expected Productior levels &nd Cperetling Cnets

Expected Production levels. The products ottained fror the
sgricultural component of the cane production syctem, when the rillable
cane has been processed and when the trask and gresses heve beer
harvested, are: 1) begesse, 2) baled tresh and grssses, 3) suger, &nd
4) molasses.

Following the introduction of the new cane procducticn systex, cane
yields will increase froZ approxicately 23 long tons/acre (current
levels) to 50 tons/acre on the estate and large private farms. The
increese in cene yields expected by source &nd by year is shown in Table
T1-1, Csne Productior by Source, and grephicelly depicted in Figure I1-1,
Scurces of Cane Production. Small ferms are expected to lag berini irn
the adoption of new practices for various reasons. Ae ipdiceted sbove it
i+ gnticipated thet new varieties will be introduced betweer the third
and fourth yvears. By yesr ten, ell ecreage of estste and large privete
fgrrs will be producing new varieties and experiencing edditionel yield
increeses of approximetely 209, eversging 6% long tons/acre. By the care
yesr it is estimsted that spall ferr vields will alsc begin to increase
se 8 result of rpew cultivstion techricues and the irtroductior of new
verieties. Accordingly they will be producing ar estimsted 25
tons /ecre. By year ter, in o’ .er words, new mensgecert &nd veriet
will heve beer fully introduced end the new cere productiorn sysier will
be in place.

TABLE II-1: Cane Productior by Source

Totel Estate Totel Large Totel Smell Grenid
Yezr Production Fsrm Producticr Ferc Producticr Totsl
1085 232,884 105,287 10%,287 AA% AT
198¢€ 257,22€ Q7,922 97,932 453,061
1987 300, 601 122,18¢F 101,185 532,970
19682 4Q4 240 151,50¢ 108,505 754,252
1985 14,792 192,861 114,111 821,76¢
joac 677,407 z7,25C 122,000 1,037,657
10997 €97, 000 225,57° 115,000 1,030,500
109; £42,550 22,500 118,752 1,045,800
1962 758, 600 25¢, 507 127,25C 1,147,350
1002 766,000 255%,75C 123,75C 1,155,500
1995 763,000 26f,50C 143,500 1,193,007
1044 776,250 253,350 134,750 1,164,25C
1067 749,750 250,000 133,000 1,132,75C
1998 783,000 256,500 136,500 1,17€,00C
199¢ 766,000 250,75¢C 138,250 1,164,00C
2000 786,500 266,500 143,500 1,19€,500
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FIGURE 11-1:

Svurces of Cune Production
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Bsgesse yields will vary (s will suger yields) witk the emount
of fiber ir the selecte? cere veriety. Verieties rexnge froz
apprexicetely 15 percent fider (current Jamsicer lev e to as muck as 22
percert. Four tons ¢f millsble cerze etelks, cut by hené, produce
approximetely one tor of cene trest (459 tepe, 15% etiached leeves, 40¢
detsched leeves-- (see Figure A-1, Appendix) ané of this, it is estimeted
thet sixty percent will be collected for use. lihougl reseerck euggests
thet yields of 32 long tons of dry biomase peT acre can be obteineid fror
grassee grows under Jameicen conditione, tbe conservative figure of 20

dry tons is used for present purposes.

m

The sugar content of canes growr for energy is lower then canes
growr by conventionsl methods. Thie is due partly to the agricultural
management metbod, which is designed to promote growth ratber ther sugsr
accumulation. Although conventionsl canes can contein as much as 12 to
13 percent suger, an average sucrose rroduction of 8 percent, or one ton

- 11 -



cf sugsr for eacr 1Z.7 tozs of cene ie used. Mclasses, the meteriel
rereining &fter the sugser hues beer extraectes, will eversge 5.% gellons

per ton of ceze.

Cost Ectimstes. Present estimetes fcr the costis of agricultural
operations are presente ir the Sectior 1f1: Financiel and Economic
Analysis. Estimetes heve beel derived, whenever possible, from the costs
of eimider operetions in Jemsicea, with appropriste adjustments for
incresased costs stemming froc pew rernagcezent methcds.

4. Mill and Factory Improvemerts

p]
ct

Tnis sectior of the report presents tre technicel eni econdmic
considerstiorns associated with retrofitting ar existing mill and factory
to process cane efficieptly sc as to prcduce high quslity utility fuel
ani sugsr as co-products. Altrougkr thie report describes necessery
modificetions for & specific mill, tre Clerenior lugezr Company, Lté.,
Moryousk Cane Suger Fectory, the results of this essessment are lergely
spriicetle to the other twe lerge millis (i.e., Froce and Bernaré Lodge)
owred by tre Jemeicer governmexnt.

I

4.1 Descriptiorn of Monymusk Mill eni Fectory

The Monvmusk Cene Sugsr Fectory wes originelly designei to proc
22% long toms/hour or 5400 long tous of cane per 24-nour dey wher it
began operstion on tpril €, 19409. Todey' s average cane processing rate
(1984 actusl average) is 2100 long tons per day, or 39 percent of desigz
capebility. The reasons for this drestic reductior esre 1) a decline ik
cene deliveries fror estate lends, fror 300,000 tons ter years ago to

162,007 tors this yeer (Mzrvmusk e received 201,007 tons this yeer

- c
N e b b e ] 5 g+ s e
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The pil: consiste ¢f two turiins drivers, eecr driving three sets of
rolls ir series. Tre begeses polsturs corient is elwsry: ovar 5U percernt
e ,109, Mey 26, 1082, er iniicetiorn of worrn bl T roller surfsces. Trne
tws turtines operete simulternscusly ger: recuire Q7,000 1ts/'hour of sieer
at 20C psi - B25°F.

&

The boiling house, where the weier co er* of the ceme Juice is
reduced by evaporation and the sugeT ¢ stallirzed ir veCcuur pans
operates or 25 psi exheust steaz (127,000 1bs/nr; fror the
sbove-mentioned turbtines and eprroxicetely 5C,00C its/nr of 2% psi ste
extracted from the mein electric-power turbine. BEighty-five percent of
this steer is recoverstle as condensete (108,000 1bs/hr) and returmed te
the boiler feedwster systemr for the power plant stear generator.

The condition of power-house equiprent and ascociated auxilaries ie

not presented here since they will be replaced in the modified mill
discussed below. The equipment includes: existing steaz boilers,
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turtine genersicr, cocling wetler ani boiler feeiwster systez, 8nl bagesse
heniling syster.

A11 mechsrice® eguipmert and factory buildings need repeir. As
noted, over & period of years gufficient funds for anrnuasl meintenance
during the off-harvesting seasor heve not beep made aveiladble. In recent
yeers, the funds sveilebdble have been bsrely adequste to pay a limited
meintenarnce work force during the por-grinding season, and heve
beeninadequete for sufficient spare parts or factory upgrecing.

4.2 Modifications to the Existing ¥ill and Factory

The preiect will medify the mill to increase its cepscity to 4500
long tons/dsy of cane to produce sugsrT, nclssses, end electric power.
e modificeticns to the mill involve both rerlacerert and retrofit of
existing equipment, buildings, and structures. Tne existing boilers in
the m:1l end factory will be rezmovel ani sieac gnd electricity necessary
for operaztions will be drevr directly fror the new power plsrt.

Tavrle 1I-2: New/Renovated Equipment Recormcerndei for Mill ard Fectlory

Cere Yard: Kew Eguipment

eect Gariry structure with 2-2C gertry crenes eguipped witr
tor grets,

esch 205¢ off loesders, ome (1) mctile, ore (1) fixed,

each 45° Washing Plantis,

each 96€ Cat. Wheel Loader.

[
—= NN

Cene Yari: Equipmert Removetions

o resirfece tne entire cene yeri with reirzforced concrete

° reize the erntire feeder cerrier eni ine teil end of the meir
carrier gbove grouni

° pciify the existing feeder tetles to epsr the widtrn of the new
gentry, en? to include tre twc (2} new wzsh plertis.

¥iil: FKew/Ferlaced Fgouipment

° belt~typ: tremyp irco seperator sé¢del tc the cens feel line,

o eiy (£ prew purys {2 soreerel enl 4 urecreezed’

° trree (T pew nill enc elghteern (18’ resshelled mill rollers

° gecrs for Tirst reducticn of Koo 2 Arive uris

° rinions ani coupling toxes

Boiler House: New Equipmert (Most slreads or site, but zeti instellel due
to lack of funds)

. ipstall the new Oliver filter (at site)

. instsll the twe (2) new seed receivers (et site)

o ipstall the two (2) mew evaporator vezsels (a4 site)
o inetell one (1) new vecuur pen (at site)

. replace valves

. replace vacuum pumps, te:n (10) total

. replace/repsir lagging, 8&s required

- 13 -



In orier tc susisin tre ex

pected crushing rete cof 4507 long tons/ésy
.r. 8 corntinucus besies, & mejor e

uipzent rehetilitetion prograc should be
underieker. & mejor berrier to efficient operstior of the Morymusk
Tectory ie the cerne receiving yeri. The existing creres sre under-rated
for the weigrt of cere delivered in any single truckloed. The study tesm
recorzends thet the cene yerd eree be re-designed.

e}
e

12

Some of tre retrofit or upgrading reguirerents, as observed during
tke factory visit iz July 1984, are summerizel ir Tetle JI1-2. In
gdditior to the above specific eress, general repeirs are reguired
throughout tre factory. Orly minirur work shculd be performed in the
stear eleciric power genersting aress ss this will be retired.

A.% Costs end Rerefits of ¥ill eni Fectory Kehsbilitetion

The s*udy tesrt essentlel prelirinsry estimestes ¢f the costs of mill
and fectory ur-gredinge. Tre costs, shown in Tetle I1-7, were estimsted
by Moryrmusk perscnmel from returr cost dote end experience on-site, anc
chould represert ar eccurazcy cf +/- 10¥. Once these modificetions have
beer corypleted, productior cepecity would be mairteirned through &n annue.
fectory meintersnce procrzr costing er esticmeted JEE,000, 0 Ter yes

TARLE II-Z: WMi]l arnd Fsctory Up-Grzde lostis

UsS X 100u J¢ X 1000

Cane Yard 1,500 4,500
Mill‘ng Piernt 810 1,500
Boiling Fouse 22¢ 2,000
Syt Tetel T2,5% 8,090
Gerersl Repsir - 1064/8% Budget a, €50
Fectery Tote!l U§ 32,535 JS 17,740
Mcou! ¢f tre podificetizcne of the mill and fzctory outlinsd etove
will be cerried out during thre first three yesrs of the project, rrior to
tre cormyleticor of tre power plent. Steern extrectiel fron the turtine cf
the new power jlent will te ussl in the sugsr fectory tc operels the
turlinec ir tre pilling derevimernt end tc evepcrets suger ir tne bailing
house. Tre elipinetior of ine reguler opersticr of the suspersion boiler
ir the super factory will seve ex eversge of ebout 2.4 millicr gelloms of
fue? o0il whicr hee beer burned to supplemert the energy procducel frox
bagasse. Tne fectory's thres rresert turtine-gemerztors and the present
bagasse hendling syster will be deectivated.

5. Power Plant Descriptiior

The new power plart will be designed and operated as an efficient
high-pressure utility power plant with an expected onstrean factor of

9E.(, percent. The power plent will be constructed alongside the Monymusk
sugsr faciory in order to use bagssse as the primery power plent fuel



during the epproximetelr 2¢0 deye/veer cof fectory operaticrL. Tre 1lernt
will provide electric power toc tne Jesneice Pullic Service utility gric.

It will elsc provide all the stesc, electricity, end process water needed
bty the fectory during the period of factory operations. Recoverable
condensate will be returned to the power prlect frow the factcory.

The m&jor components of the power plant &re:

. a steam boiler capable of producing up to 450,000 1be/hour of
high pressure stean

. an extrsction turbine connected to & 45 Mw electric
generator.

. g water treating facility,

. boiler feed water equipmert,

d a cooling tovwer,

. fuel handling equipment,

. ash handling equipment,

. er. eleciric power tramsformer stetion.

The layout of the total syster is depicted ir Figure II-2.

5.1 Fuel Sources

™e primery fuel for the proposed power plent during the
cane-crushing season will be bagasse evailatle froz the modified
factory. # 240-dey crushing season ie mssured for this study. It is
expected that the normal crushing rate at the factory will be at the rate
of 4500 long tons/Ffey or 187.5 long tons/hr.

The smount of bagasse aveilable for the power plant during the
crushing season ic dependent on the fiber content of the care. The
nerrel cene cultiveted in Jarelce corteips epproximstely 15 percexnt
fiver. FHowever, the cene procu gfter tre introcduction ol new
verieties wey have & fiber cont greeter ther 1% pecent. The
reletionshiy between fiber cort end ezergy output is illustreted ic
Figure 1I-3.

»
i

As shown in the figure, as the finer corter* c¢f cene inoreases IroC
1t psrcent to 21 percert, the arour® of begesse, at 2% percert melisture,
aveiletie for tre power plent will Incresss fror aYcut &4 lorg tons/kr to
abcut 6C long tors/hr. This begmsse <11 corteir eryreximetely 11.0
pillior Btu per meiric tor. k3 7 percert mcisture corternt, the tagssse
fuel cer sustein & boiler firing rete of ebcut 500 millior Btu per hour,
wherces at 21 percent fiber contert. the firing rete v:11l be sbout €£9%

millior Etu per hour.

The study tean ectimated thet, during the off-sesson, the cane trash
(cane tops and lesves), which is harvezted, will be of sufficient
quantity to provide the mein source of fuel. Tue cane trash will be
baled and stored for use during the off-seasorn. A normel 52-day
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Flgure I1-2: Schematic System lLavout
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RAGASSE RATE TONNE/NIR (1357 MOTSTURT)

Figure I1-3:
Bagassc Availability as Function of Cane Fiper Content
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off-seesor. is essuzel for thie study. The
cff-sececr ruct Ye trokern uy erni ii- tracsh
with the begesse (2 inches lomg, 1/7 inch

gize, pessing an 8C mesh/inch screez). T
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5.3 The Stear Boiler

The boiler has the following specifications:

Reting: 450,000 1bs/hour of steam
Stear pressure: 1250 psi

Stesr tempersture: 850°F

Boiler feedwater (BFW) temp. 370°F

Boiler efficiency: 75 percent

The btoiler will have sctomatic controls for start-up, operation and
shutdown to improve reliability and safety, and to maintain a steady
stear supply and power output. It will hsve arn auriliasry burner and
corbustion contrcl syster to regulate the use of suriliary oil fuel uniler
conditions wher bagasse firing is not adeguate.

L new cooling weter ani boiler feed water sysiec will be installed.
The condensing turbine will need ebout 26,000 gpr of cooling water. The
supply of this water, which mery come from severel sources, needs to be
exerined ir & detsiled feasibility study.

5.4 Tne Stear Turbine and Generator
The turbo-generator has the following specificetions:

Turbine: multi-stage (15-20), doutle, controlled,
extrection turbine

Generator: 45,000 Kw, 13.8 kv with brushless exciter
Inlet steem: 450,000 1lbs/hour at 1200 psig and 850°F

Extrectior: 1) 130,000 lbs/hour of stear st 200 psig and
525°F to be used in the existing back pressure
turtines which drive the mills in the suger
factory

2) 56,000 lts/hour of 25 psig steern to be useé ir
the boiling house for juice evepcretior
(sugrented by exhsust steez at the same
pressure from the turbines in the milling
departmert;

Condenser: two-pass surface desigred to fit aveilstle
cooling weter conditions

Due to the use of back pressure stesr in the sugsr factory when it
is in operation, the meximpur steam flow through the condenser is expected
to be about 300,000 1bs/hour during the cane-crushing season. 'The
condenser load will be increased to over 325,000 lbs/hour during the off
season.
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The gross power genereted will be & functior of the total stecr
production which is, in turn, & function of the tote: fuel aveilebility.
Approximately 79 of the gross output will be useld fer power Tlart
auriliary equipment; about 3 MW will be used for irrigetior pumping on
the estate lands and an additional 3 M will be needed for factory
operstions during the cene narvesting sesson. Electricity cer be
genersted at any voltage but preferatly in the range of 12.8 kv; separate
transformers will step up the power for the grid ar? ster it dowrn for use
in the factory. Precise estimstes of net power sve:lability for the JPS
grid will be made in the course ¢t the detsiled project feesibility
gtudy; preliminary estimstes by the assessment teac indicete that the net
power output will be sbout 25 Mw during the cane hervesting season and

A ¥w during the off-seeson.

5.5 Plant Cepital Costs

Estimetes of the cepital cost of the power plert are showr in
Tetle II-4. They are becs=d oz the costs of similsr, but not iderntical,
power planis built ir Heweii 5 to 10 years ago ani or currert equipmernt
cost date acauired from verdors. This $20 million inpvestmert tekes place
over the firet four years of the project, as deteiled in the sectior on
Finencial arné Ecoromic Arslysis.

Tgtle II-4: Pewer Plarnt Cost Estirmate

Iter UsS$ x 1000%
Fuel Syster 790
Stear Generstor 14,2%27.5
Turbc-Flectric Generstor 15,0£2.5
Site Prepzretion & Civil Pors 1,4%27.F
Meragemert end Moritoring 1,14%
Coutractors Home Office 1,457.5
Field Distrivutetles 2,300
moie? Estimated Cost Us $40,4£2.0C

o

¥potysl inves cre ir boir USY ernc JI, &t the retic 7Tl:30. Jés=yse:

ct
m

mel

Note: Treining estimeted to be US $50C,000 &nd srrusl meILnteLnEnceE
ys $500,007 plus J¢ 4,00C,00C.

The process of fipsl design and costing will require six to eigkt
months. Both the stear geperator and the turbo-gererstor will be
custom-designed units; the fimel cost vill be influenced by the degree of
efficiency and relisbility designed into the plant during the project
defipitiorn phase. In addition to the capital costs listed (See Table p)
the project budget should ipclude funds for the training of power plant
personnel and annuel power plant meintenance coste of US $500,000 plus
J$ 4,000,000.
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II1. FINARCIAL AND ECONOMIC ANALYSIS

1. Introduction

Thie chepter presents the results of the financiel and economic
anslyses of the cane/energy project. The principal purpose of the
finenciel anelysis is to deterzine whether it is &n attractive
invesiment. It is concerned w:ith the project's financiel benefits and
costis, and the distribution of those benefite &nd costs over time and
among the various entities directly invclved in the project, namely, the
Clarendon Suger Compeny and the large and small fermers whose cane it
purcheses for milling. Since the project imvolves boih the production of
sugar and power, there is a sepsrate finencisl anelysis of the power
plent portion of the project, which involves &n investmert in domestic
and foreign rescurces eguivalent to US$40 million.

The finencial analysis is followed by an ecomoric eri socizl
anslysis in which the project's contribution to the Jameican econocy is
assessed, focusing on its contribution to the sclutior of Jameice's
problers of urerployment and the foreign trade deficit, and the
distribution of the berefits and burdens among the verious participerts,
jncludinge the goverument of Jemeics, the Clerendon Suger comperny, the
large srd smgll fermers, ani workers.

The difference between the finencisl and the economic and sociel
anelyses is that the former deals exclusively with cash flows, while the
latter exploys shadow or accourting prices, that is, the sociel
oprortunity costs of inputs and outputs. Thus, for exasrple, from the
stendpeint of an enterprise, wages are & cost in finsncial analysis. But
increesed employmernt and wages &are benefits received by workers. Tke
opporturity cost of lsbor, & distinguished fror its fiperciel cost, is
whet the workers woulé heve esrned in the absexnce of the prcjiect. The
difference betweer the wages peid and the opporturity cest of labor is
the bepefit received by the wcrker froo the prociect eni is countel as &
benefit ir econornic snelysis.

Sirilerly, foreigr exchsnge benefits end costs cer be veluel not ez
the officisl exchrerge rete es it is in fipnepcis® anelysis, but et &
spoineticel or "shedow” excLenge T&le, the veliue thet foreigr exche
L copiributes to the econmomic welfere of Jemzice. Accitiorne

gnge cer be uszl te fipence ipves*mer* expenditures rezulring

purchases of capitai goods ani services fror erros? whick would ciherwise
heve tc ve foregonme. The sghadow exchenge raie is celculated to show the
gain to the economy that foreigr exchange esrrings represent &nc the
sacrifice involved in the expenditure of foreigr exchenge. In economic
terms, it measures the opportunity cost of a merginel unit of foreign

exchange.

foreigr ex

»
H

Ary alleviation of the shortage of foreign exchnange will promote
investment by Jamsican enterprises and will increase government
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reverue:s by permitting the imperist
produce“ in Jemeica but whose impor
tariff revenues. Similariy, arny ven
jpcreased erploymezni contributes 1o

purpose of shedow- p“101n£ lebor end forelgr exchange ie to ensure that,
other thinge being equsl, projects which g:ve eryloyrent &nd whick save
or earn foreigr exchenge will be giver priority over projects thet
provide less employment eni which consume foreigr exchange.

L of g verie*y of consumer goods not
jor. would incresse governmert

sre wrich promotes stshle &nd/or
Jameicar econory. Thus, the

t" D‘
&+t O
+

-0 Wre
1

2. Methodology

(e8]

The methodclegy exployed is thet of discounted cesh flows. Capital
expenditures &re covn el wnhe they are mede, eliminesting the neel to
calcuiate deprecist:cr allewspces and use other accounting praectices
whick do pot actuelly invelve the receipt or expenditure of cesh. Ail
coste api benefits sre celculeted in 1054 prices. Over the period
ercorpassed by the enelyeis, thris assurss ‘*&L changes ir the price level
will effect berefits &nid cocts equelly. Fcreigr exc h&nge terefits and
costs are calcul&teé ip US dollers, &ni when conversiorn irto fereigr or
cuired, it is dore a8t tre of.,c*&7 exchange rate,
z i~ the econoric enelyeis, the

U231 to reflect the willingmess of
perd J$F dir dorest-c resources to geir one
e

1t

curreztly about J§£=L
ccnversicon is done 8 te
the gevernmmernt cf Jemzice to
additionsl US dcller its

A discour’ wete of ten percert emrloyed in tre finencial anelysis
represents the marg insl cost to Jamsica of access to foreign borrowing
fror one of the irpternstional lending agencies. It hes been sel lected

arbitrerily since currently maeny loens &re beinz negoiieted at variable
retec. Suck borrowing hes finznced & high proportior of totsl governmer
ipvestmernt expeniiturss cver the psst enzis erd tre ter percent discount
rete ey be usel gs g first eryroxicetion. More useful ir project
rerking is tre irternel rete of returc (IR®). Tre difference betwser tex
erser+ &pd tre IS mex bz taker esg the net firgnoiel berefit of the
prciect compered with s project berely woril undertsying.

The firs* cselculstior of fipsnciel henefits eni costs is dore on AL
+

ipcremertsl besis; thet is, taking the differences belweer current (1984
benefits ené costes and Tuture benefits &nd costs. Tne lands, mill,
irrigatior system, &nd equipmert in their presert corndition are
considered "sunk costs,” and orly the costs of the sdditionel csrpital
improvemsnts, eauzpment end machinery, &né power plert &rTe tekern as costs
in the incremental enalysis. A second celculatior of finesnciel bemefits



ir wricr. *he lend is velued as though it were being

d :r. elternetive uses, ant the existing
improvemernts and e ert =t their selvege values, or their velues irn
gsome slternstive use. The nurpose of this esecond celculeticr on =&
"ron-incremertsl bssis" is to help answer the question as tc whether or
not the lend should continue to be devoted to the productior of sugar
cane or should be devcted to some other egricultural use.

an? costs is meie
rented st its annu

The financial anelysis of the power plsnt wes made by discounting
the expenses and reverues cGirectly ettributetle to the energy portion of
the project. These included the csyritel investment in the power plant,
the increase in field costs and irrigstion costs botk of which are the
result of producing cene fcr energy, snid the opereting costs of the power
piarnt. Only the power revenues and the powser ernd fuel sevings of the
mill end irrigatior syster were included as benefits.

Trhe resulte of the fi

insncial ernd ecororic anelyses indicete thet tle
prcject cern be expectel to reslize & sutsientiel rete of returc both
finarcielly en? ecorounicelly. Not orly does the project erresr to enjoy
e higr finsnciel rete of return On T ipsrementsl besis, but cer be
expected to ifurn & compeny which hes beer consistertly losirne morer intc
one thet hes the prespect of ez v sgtisfactory return

{ror-increcertel resis . The pros
expected to free itself froz the ree? of subsidies, conpirit
substantislly to governmernt revenues, SEVE fereigrn exchenge, I

gsecure eryloyment for its current labc force, ani eryloy merny hundreds
of edditiornal workers.

L.

2. Project Costs

Tre precje
and rernovets % i
will comnsist I ol e
expeniitures. giit T3 . be regui ck will
be irported involving & cost of US&7.F pillion over the first five yeers
of the preiect. The power plent will recuire er invesirerzt of Jés1.6
millicr end US$27.7 pilijorn. The amournt cf invesimertis gni their ticing
over itre firs+ four vezrz ere iniicelel Irn Terle 17i-1.

Fiel3 costs per gcrs will inoreess teceuss the cene ‘erergy systec
¥i11 use mire fertilicer, weler erni creminagie, ETY becguse higher vieids
er4 inhe gssnoisz<ei trest will be mere expernsive 1o rzrvest. Trne cosics
per ton of cene, howeveT, will de-rease. MTatle III-f (hrreniiy IV is &
workeheet stowing how these cosis wers celculeted. Hervest lesbtor costs
for the ectste, lervge privete ferms, acnd smell Terms were tesed or the
gctuel costs incurred by the estete irn the 1987-82 crop yeer, celculatel
fror finsncial dste provided by the estste's menecement. The costs for

[eD]

the large &nd smell ferms per ton of cerne were considered to be somewhet
1ower ir 1982-8%, J$4.00 per ton compered with J¢c 61 per ton on the
estete. lsnting costs were besed or the estete budget for planting in
1954, A fifty percent increese wes ellowed for energy verieties. Other
field opereting costs were besed on the estate finencial reports for the
1982-82 crop yesar.



additiorne
regsc E£ 8

The wege bill for field leteor et tre Vor3xa=1 estete accurnted
42 2€1, 000 during the crop yeer 1082 /8%, Ase .
ir trat soar of J$2,000, this represents the employmert of over 810 field
workers ty the estiste. Faced on the acreage in the estete and the
privete ferms, the letter ere ectimet=2 4tc heve enylored &n
600 Tield worrers. The totel rurter employed is expected to inc
result of the project by 80 or more by the fifthr yeer

iperease ir field cozts i€ attri
increese in the nurter of times the
7}, and the other costs incurred to

metlae ITI-1: Investment Resu ired

by the Monymusk Project:

The rem&inine
tutetle to increesed fertilizer use, &L
cane wust be irrigated (11 instesd of
otteir the increese in yields.

Yegrs 1-4

Jezeicen Foreiger Exchernge
Yeer Ccst Itec Experiitures Experditures
(J¢zillior) fysdr:illior
3 ¥i1l Costs 10,724 1,507
Irrigstiorn systex 1,0 K
Kecrirery - 1,27€
Power Plert - .
Tetel first yeer 12,624 T 007
2 /111 Costs 2,500 500
Irrigation syster 1,900 315
Mechinery - 1,674
Power Plernt 15,481 7,900
Tetel seconi vesT 28,85 1C, 388
2 ¥ill Cc ts 2,500 500
Irrigetior sysiec - --
¥zorinery -- 1,627
Tcwer Plent 25,800 17,457
Tetel third yveser 22,303 15, 6FL
4 ¥i1l Coste 2z, B00 E0C
Irrigetiorn Sysier -- --
Vecrinery -~ 1,aL8
Power Pien 10,%1E 5,700
Tctel fourtn veer 13,818 8,154
moTLl, first four yeers J¢ 76,622 us¢ 37,220
NOTE: Further expenditures for mechinery will be reou‘red
ennuelly after yesr 4 but can be finenced out of eesrrings. Ko

provision has beern mede for working capitel.
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4.1 Benefit

The <:irenciel benefits of the project are derivci from the increased
productior of sugar end mclasses, the generstion and sale of electiricity,
and sevinps effected in the mill and cane yaré. The sugar ie priced at
US$0.11 per pound. This represents & saving ir foreign exchange, since
sugar produced ir Jemeice is exported urder preferertiel terms to the ECC
ané the U.S

. @s & resuli of incressed quotes, and Jameice imports suger
tc setisfy {he domestic merket shortfell. The rrice cf Us$2.11 is
substertislly lees ther thre prices projected by the Werld benk during the
next decede. Becsuse world sugar prices are currently low, &
conzervetive estimete ie justified. However, Jemzicarn eutnorities, even
during the current depressed suger market, &sre peying e lanied price
gtove US$2.11 per pound. Any increese irn prices will meke the project
pere worttwhile. It is sigrnificent thet ever &t tris lcw price placed or

the incressei sugar output of the preject, expected financiel returns &re
attractive.

Tre trice cf mclesses represents & sipilerly conservetive estimete.
Tre price of J4172 (USE72) e less then hslf ¢ the price in tre U.S.,
currertly US$fE to US$BE (f.o.t., New Orleens . Its opporturity cost
£.0.%. Jemsice is ir the range of US$4g, or J¢10f gt the official
exchenge rate. Since the molasses will prodebly be used in the domestic
liquor industry, the lower price was choser &and thus, if anything, the

molasses benefites are understated.

e veiue of the fuel o0il seved by the generat of electricity from
tre cerne is besed cr g worldé price an? the currernt
electric sresien efficiercies in Je term, tre price of
0il is expectel tc coriinue to be QT prices are
expected to increzse ir rasl terme er yeer. Trus, the
price cf U3E3T ctrs to be very
conservative w re life of the
preject, &nd ccr usei tn gererste &
perticn of Jezel gcid g’ g frice
pore ther glez lorel Iu power plents
eri 4c rrovides ent, c¢wing Ir large
part tc the re sZuztions.

Mhe dorestic benefits were conservatively estirmeted iz this snelysis
g+ the velue of erruel deprecietior of the power plert over & thirty yeer
1ife an¢ tc provide for & 107 returr or the investzernt

C
eutrorities irn Jamsice &sre expected tc sgree tc e pr
compensate for the oil thet would have to be irporied,
eryloyes, and tc provide & returc of 10 percert. Tetie III-2 shows the
(implicit} prices for electricity to be cherged the power grid and they
range fror & high of US$0.007 per kilowstt hour in the fifth yesr to less
then US$0.08 in the fifteenth year.



Tetle I111-2:

Celculetior of the Price/Kwh Cherged

to the Power Grid
Year Total Use J$ vss USs
Power Cest Coct Cost Price
Sold ($000) (£000) Ejuivalent per Kwk
(1000 Mwh) $000
5 155 9€7% 21313 13003.25 .09€7952
6 198 12347 20780 17542 . 0885960
7 197 12317 20248 17379 .088218E3
8 201 1251¢€ 1971% 17444.75 . 0867898
a 214@ 13658 19182 18454.5 LOBA2ETL
10 221 1382% 18649 18487.25% .083¢E27
11 227 14162 18116 18721 .0824714
12 223 13g00 17582 1828¢ .082
13 216 12£9% 17051 1776C.75 .0B222%7
14 22¢ 14027 14027 17532.75 0779278
15 222 1385¢ 1385¢ 17322.5% .0780297
In edditior to the foregcing bemefite, the mill ané irrigation
syster will szve their lerge currert 1111 fer electiricity eri fuel oil.
The estimstes c¢f tlkese bernefiis were mede by calculating the Tuel oil
equivslert per megewsit-hour sevel plus the direct ssving in the oil
consumed tc produce the stear used ir the mill. Ir additior, &llowance
wes made Tor the fact thet the mill's purcheses of oil and electricity

include m substential maregirn
estimsted by celculating & re
deprecistion in the proportio

Wrer
assigned to Ll
of US$s.1¢ million with bex
ar internel rete of returr
worth keeping the Monymusk es
sdding the production of powe
In effect, this &pelysis reco
economic enterprise. (See Ta

8
1

[

by by b e

o o

An anslysis of the porti
of electricity indicetes that
Us$45.6 million, employin_ &
rate of return of £3.5 percen

for distribution costs. These were
turr or caritsl ani an ellowence for

r use? to celculete seles to the power

[SE-13

rid.

czlculated in
velue of USE7E.€
irternel rste cof
rejuiresd

i
t
r anid the new investments

mrends "saving” the entire operstiorn as arn
ble III-11, Arpendix E.)

or of the project devoted to the production

the power plant has & present value of
discount rate of 10 percent and an internel
t. Anelyzed eeparately, the power plant
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trus appeers to te finencielly Justif
thet the cene’erergy proiect is worth
shown in Tetle I1II-¢, Appendix D.

5.0 Ecororic Evelustlorn

1

5. Erploymert

The cprorturnity cost of unmskille
extrerely high levels of unerployment
arees of Jemeice. Any field worker
acscured tc be filled by en unern
unexy!

~nloved
paLyed
zyloyel ere assumel to find sorme s
wit? the peene of survival. 7The shad

Bt 25 percert of the wege received.

-~

ied &rné reinfc

undertaking.

¢ lebor is very lcw givern the
in the cities ani in the rurel
ot crested by the project carn be
person directly or indirectly. The
ort of activity which provides ther
ow price of lsbcr hes beer estimnted
For eech JE4000 of field lsbor, a

social orporturnity cost of J2:1007 has beer estimeted, with the differernce
reyreserting the berefits eccruing to the worker,

Currert letor cortrects provide for support of werkers during &
guersritess werk veer of 24C deys. Some of the terefite to workers will
thus result in savirgs to the estaie since the mill is expectel to
operete the full 240 ’sys. Trese berefits &re not seperetely estimsted.

'y

OCther &

uger Berefits

wn
n

Monyrusk sells its suger to the Suger Industry Authority
js the merketing agency for &1l the suger produced ir Jemsice.

(s

IA) wrich
The

authority pays suger producers less than the revenue it receives in botk

the domestic and foreigr msrkets.
subsidize the producers. Thne
this ensl ic eguel to the

fgrmers gTe elirinetel
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benefits anid
5.4 Econoric Value of the Project
Trhe economic velue of the projec
adjustmerts using s discount rate of
million. Tn

percent. The celculetion is shown in

However some of the
econoric benefit asssume?d

e econoric internel rete of return in

revenue is used 10
for the purpose of

diee receivel by the estete and the
trhe preclect.

produced ie s2id in the
) epi thre SIA imports

icz. Tre rroductior c¢f

ir icports tly szve foreigz
gted gri the rill fuel sevings will
relgr eXCrELLE.

¢ resulting fror the project ere
nelysis. At the sere time, the

will heve tc be revalued
ncrezsing the net foreigr exchange

t resulting fror the preceding
10 percent increases to Us$137.2
sges to 30.7
Tsbhle I11-8, Appendix D.
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f.1 Agricultural Field Costs

Tatle III-3 shows the incressed costs of field operations associated
with the project, both for existing Jameican varieties and the new cane
varieties introduced over the course of the project. Their costs &re

described below.

Irrigetion Costs. Irrigsticrn costiz are expected to increase as a
result of the increased number of times that the fields will be

irrigeted, elever instead of seven. The increase wae based or the

suprly cests incurred by the Cigrerdon Suger Compery i 1982/87,
J$2 605 10C ir irrigeting eprroxipetely 10,00C acres, or & ccet

incresse of J$211.1¢ per acre.

ets. Fertilizer co
, &n incresse
;cigl reports T

re of lutricen
lipe. Tn

Fertilizer, Crermical, and Fuel Co
to emount to J$38% per acre for the pre
tred¢itionsl oper ns. Tre estete's [Fi
thet field operati
gellons of diesel
conservetively pri
respectively, for &
were estimeted et USELZ t
per ecre. Because these products ere impcorte
analyses as foreigz to mske for greeter eéas i

[o]
us¢i.o5, &
[0}
ol

Sk 1L 10N

cf
J$3£0,50 per acre. Costs are expected toc increese to J¢58C.62, 8T

water

sts sre expected
of J$12C over

or 139€2

te, B
ese w

gellor
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Teble III-3: Incressed Field Costs Per Acre
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STLTE SWELT TAENMS LATGT FADME
Cost Jemeicer Jspeicer  Emergy Jerzicer Fr=rg
Iterx Veriety Yeriety Veriety* Variety Yeriet
Irrigeticn 211.1¢ 211.1¢ 211.14 11014
Fertilizer 12¢C 120 12C tel
Fuel an? chericels 160 16C 167 167
Ezrvest lebrer 267,20 Iic 200 23]
Other harvest 121.%¢€ £Z.5% 121.3¢ 2:C.20
Tctel 885,00 g£c7 .65 EZZ.EZ oll.%=

Ad3 fer: )

Spring Plerting 434 .8E 434,88 432,88 434 .88 L3L,8F

Rettonus 69.04 Q.02 €5.04 €0.04 €2.0¢
Totsel Planting Crop 1324.62  151€.02 108£.57 1257.4 142€.27
Totel Rattoon Cror 958.8¢% 1150.18& 722.73 Z..5¢ 1065.3¢
¥Spal]l farme are pot expected to introduce the pew verieties.
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Herves*t Lex~~. It ie expected thst lator coetes for the hervesting
of cesne urder the project will increase by 507 per ton compared witl
treditional cane. This is due tc the greater density of cane stends angd
to the fact thet the cene is not turmed before hervest. The sctual
Lervest lsbor cos: incurred by the estate in 1982-8% was J$1,077,100 witk
& hervest of 192,000 tons, or J¢=.€1 per tor and J$107.71 per acre &t &

yield of 19.2 tons per &scre. However, the privete farms yieldel ar
everage of 25 tornc per acre, ani the currert wage pevrment is reported to
be J$4.0C per ton. The yields or the estste ar? large farms are expected
to be 50 tors per acre for the Jameicer varieties of cene under the
project er? 6% tons per &cre for the new energy verieties. Yields or the
s gre eypected tc increesse tc Z0 teons peT &°re.

chl-‘ ‘.‘n

Tt ie believed tret improve?d mensgemert praciices er increased

applicetions of fertilizer und herticides would increase yields on the
estete eni bring ite costs more in line with the 1

erge private ferms. 2

traditiorel lator hervest cost per ton of J¢s 07 is assumed, increesing
tc J¥T.87 per tor witr the ezeray veriety. TFor tre large ferms, &
trediticnel lebor cost of J$2.00 per tor is essursl ani & cost of J$£.00
per torn for the ernergy variety. The resulting costc s&re shown in tke

celeuleticns in Terle III-4.

matle 171-4: Celculatior of Harves: Leror Costs

Lerge Small

Tter Estate Ferms Farms
Trediticne. Cene

Cost per tor 5.61 4 4

Tons pET &CTE l6.2 2¢ 2t

Cost per &cre 107.71 107 100
Cerns ‘Enzregy, Jem. Veriety

Ccst per tor 7.5 6 €

Tone pET &CTE &5C 5C £

Cost per ecrs 27E z00 2:C
Carne 'Trerey, Kew Variety

Cost per tor 7.5 £ €

TonE TET 8ITE €S €= s

Cost per ecre 487.% e 210
Ircremertsl Cost Per Acre

Jameicar Veriety 267,288 200 110

Rew Veriety 270,768 2890 110
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Otner Hervest Costs. Other hervest costs are essumed to incremse ir
proportior to the numter of tons harvested. The estate in 1982-82 hsi
"other harvest costs” of J$1009, or J$5.255 per ton.

Plantingz Costs. The increese in cene plenting costs is based orn the
budget fer plarnting 169€ scres on the estates in 1984. It showed & lsbor
cost per acre of J$123.11 and other costs cf J$964.4, excluding
irrigetion costs arnd fertilizer. Ilsnd preparatiorn costs included in the
above, J$311.71, and lator costs, J¢123.11, are assumed to doutle for en
increase of J$434.88 per acre.

Rettoor Costs. Tre 1082-8% finencial records of the ecstete show
lebor costs of J4€70.00 per acre. These sre assurec to doutle
approximetely with cane cultivatior under the project. All field
overheed costs are sssumed to remein conestant. Tabtle I1I1I-5 summariges
the field costs for rettcor crops unier conventiorel menagemert, new
menacenernt for Jemeicer verieties, ard new management for energy
verieties.

menie TII-S: Aversge Estete Fielé Cests: Traditionel Mersgement
and New Msnagement, Rettoor Cror (use)

P Per 1b/suger
Per Acre Per Ton (at .084%;

Convertional Management
Jamaican Variety 1170.50 50.8¢ .084
Kew Manszpgezernt
Jereicarn Veriety 2129.3%% 42.5¢ LOFC
Few Mensgeczernt
Erergy Verietls 2%20.68 2=.7C .OF

¥ill orpereziirg costs ‘other thern energy) are essurel tc rezelr the
sere. Tre irvestrert ir en imyrovel cene yerd end rill eguirpmernt &re
scsures to eratle the mill to prccess the increased tonrage of cane &t
the same tcotal cpereating cost.

Trere ere, however, mill savings. The mill ir 1982-82 consurme? fror
the grid 4,316 Mwh of electricity, the irrigetion systemr 9,71E& Mwk, and
the mill cornsumed 97&,877 gailons of fuel o0il. To produce the grid
electricity required 29,200 barrele of oil, which has & value at Us¢z
per barrel of Us$s7€,000. The gallons of fuel 0il seved were equivalent
to 28,45€ berrels of oil with a value of US$853%,672, for & totel seving

of US¢1.7% millior.
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gt
1t

Ir edciticorn, mi w seve overrnees &rs distritutior costis.

b th 11
These &re &s€T i to be equel tc the deprecisticr orn the fecilities
uce eleciricity plus & 10 percert returr on the

gssul
requires tc rro
.y
4.

e
investrert. ne Jemeicer dcller sevings are assumel to be in the sare
he
d

proportior. tc the velue of tre fuel ssved es ie the cese with the
electricity 851¢ to the grid t7¥ Mcreymusk under the project. In the case

fuel oil sav ¢, & 25 percent ellowsnce vas K& ie for distributior
costs.

6.3 lend and Mill: Non-Increzertal Analysis

The purpose of the ron-incremental anslysie is tc assist in
determinirng whether or not it is wortrwhile, desyite the large finencial
returns tc the irvestmert, to continue devoting the estste to suger
productior. For this purpose, it is necessery tc velue the ..nd and gill
gt their oppcrtunity costs. The government vslues lend capeble of being
irrigetes et J4Z,000 to J$4,000 per acre. Trese prices woul? sppear to
indicete thet the mergingl p*ﬁ* .+ of sgucr lend ie J$307 to J$40C per
veer, ceritslizing &t 1C pe . 138,000 i eguel to Jsa0c, . 10,
assuring ar. ircome of J*éﬂ” iz perpetuity ans &r. irterest rete of ter
percert.) The opportunity cos of tre lsnd ir the mcr-increcentel
gnelysis wes tsker at the higher cost of J&i0C per yesr.

:J

en

.(,

15 4re pill were devotel tc other uses ther the productior of sugerT,
i+ would heve very litile velus end, giver ins coeriitior of the
equipmert, the letter hes 1itile velue ss well. ALtno * the belanc

sheet of *ne Clerendon Suger Ccmpery &t the end of Sertember 1983 showed

fixed esscts of 7$21.0 pillior, the latter includei tne distillery which

ves not included in this analysis at all. The remeining assets were thus
valued st J$4 million as the velue thsat they migkt have irp some other

The historicel cost, or the book value, is a "sunk”

D.
cos* ens? rzs little tbesring orn wret tre gsseis would be vc*t’ ir sore

oirzr use. Aosurming ihet the Gistillery hes & ve.us of ebout J2E
piliior, the receiring book velue Would be srovs JEIF million, ani the
salvege velue he: beern estimeted &t ome-querier of the letiler, or Jes
millior.

L+ tre Yegirrirne ¢f the firsl yeer of tre project, & plot of 500
ecres will be plerted ir Jemelcer verieties ¢ ensrgy cane. The cosis of
+hie iritisl plenting. cultiveliorn, gnd hsrverting reve beern inclulel in
thie anslveis &s egusl to plenting, cultiveticr, eni harvesting costis
under tre new menagemernt systes. In fact, trie initisl plenting will be
use? for training end the coste will be greeier. Foreigr and Jereicar
consuliants will be exployed to monitor the plerting, cultivation, and
hervestirg and tc train the staff of the estete. A sepsrate budget has
beer prepsred and it is expected that all of the adcéitional costs

associsted with thigs portior of the prcj ject will be borne by & grant from
ar internetionsl agency.

Fevertheless, some costs of monitoring and ongoing training have
beer, included. These are shown in the anelysis as extension and
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treining, incinding J$2.8,000 ir the first yeer eni J¥7C,000 dir ell
suteenue~* yesrs. Provielon has elsc beer rede for erylorving foreigrn
consulterts es peeded ernd US$180,000 has teer slloceted for this purpose
in the firgt twc yveers of the prcject. Tt ie expectes thet the costs of
the foreigr specielists will be inmcluded ir the grert referred tc abdbove.

7. Financiel Reguirements &nc Returns, Nor-Incrersrnis} Anelysis

me zalrulete the finenciel reguiremernts &nd relurns OL &
non-increcerte) besis, cost items not incluies in thre increzertal
anelysis were &iied. Tnese include the lend valuez for eeack year and the
rill velues ir boit the initial and finsl periods. The celculations &re
showr ir tre Tetle TII-11, Ayverndix [. It reveels tret by the fifth
vesr, the mill will hzve beel restored teo profitedilicy. Trhe net cash
flave renuired to Yo flué.oel Guring tre farst four yesrs arouznt 10
Usé¢Ta.7 pillion. It should be recslled thet the eslete has beer losing
the eguivelernt cf ebout VS¢” pillior per year in recent yesTs an? thecse
losses ded ir ) $7L,7 pillion Y meturity ir the tenth

9 ¥,

e
@

* gri Eceroric Fvelustiorn of Power Fier:

er toen* itself reyreserts ern irnvestmen? Usésn.C millicrn of

iveliert ¢f US?iz.C pillicr rerressnts eo expeniiture of

srose. In Terle ITI-0, Arpeniiy T, the Invesimernt &ex.c

emiitures er’ erpectied recelpts Iror trne szle of power &ni

r fuel eni power currenily velng ccneurs? by trhe mill &rnd
irrig sver were sutientsl ic discountel cesh flow grelveic witi
tre res riiagtel exvriier, namelv irei the power plent hzz £ 7
velue S.f pillier, ermzlering & 1T peroent discount rels, eri er
ictern ¢f peturn of ZF.T perrernt.

Since & mejer periion cf the power Fiert's berefiis erl expeniiturss
are in foreigr exchenge, botlL were resteted gt the sheldcw exchenge reate
of J$5:UsS¢:. Moreover, since the increased employmert is due tc the
cene/energy techrigues irn the field, employment berelits were included in
the celculetior. The result was a present velue of Us$50.5 millior,
erploying & discount rete of 10 percent, ani an internel rate of returr

of 25.9 percent (see Tetle III1-10, Appendix ..
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APPENTIT 4
Varieties

An "energy" variety is a sugar cane variety whoce genetic attributes
allow for a high productior of biomass (stelk, lesves, and tops; also see
Figure £-1). For Jamaice where sugar productiorn is still a vietle industry,
tihe veriety should elsc possess the atility to produce satisfectory amounts of
sugar ever when cane tonnage and fiber productior are stressed.

Commerciasl sugarcane varieties which eppeer to have high tonnage
properties in response to proper agronomic inputs &are aveilstle in Jameica
fror the Sugar Industry Resesrch Institute (SIRI'. These vsrieties were
jdertified ané evelusted or the besis of visuel otservatior ty cene breeding
gepecielists and informetion provided by Jameicar agronorists. Of eiever
varijeties considered, five were considered unsuitsble es canlidetes for
biomsss production in the propcsed pilot prcject because of ru
susceptitility, poor growth performesnce, or botrh. Eix verietl
repié growing with excellent tillering end lerge cane populsti
Teir characteristics are presernied below.

m

s appear to be
I PsT acre.

[o ¢ 4)

(e) BJ 7¢ 52

Veriety BJ 74-52 {originetipg fror the cross UCW 54€% ¥ BJ T4ZZ7) hss
good germinetion, rerid esrly growtlh with good tillering en? retoonirng
ebility, en? ern erect growth hetit {suitstle for mechericel hervest;. No rust
irfectiorn was otserved or this veriety. t hes er evzrage-to-good sucrose
contert. This variety eppears to have promise as e bicmass producer.

(v) BJ 7¢-~51

Veriesy BJ 74-52 (UCw 54-€F X CF €102 is cherecterized by unifecrn
growst, gool tillering eni ratoorninmg &bility, eversge-te-gont sucrose conternt,
gnfé is resistant to bothr smut &nd rust.

(¢} EC 70-173

Veriety BJ 70-1% {(UCW 54-65 ¥ CE 610:) hes good germinetion, good
tillering end ratconing ebility, high tonnegs end good juice quelity. It is
reporieily resistsznt tc sput and rust.

¢ BS70-1F

e

Veriety BJ 70-15 (UCW 54-6% X CE €101) is characterized by good
germinetion, strong growtil vigor, an il
abilityr. It is resistant to both smut and rust.
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(e) MY 54120

Veriety MY 54120 (Parentage unknown) was imported intc Jemica fror Cuba.
It is characterized by & rather thick ster with strong growthr viger ani
average tillering ability. It is resistant to betk scut ané rust.



(£) UCFE B46=

Veriety UCW 5465 (P 22231 X E 41227 is reportedly adesptetle tc eglmost
211 soil types including selty lands at the Monymusk Estetes. It accournts for
50 percent of the totel acresage ir, cene in Jsmaice ir the 1980 crop. Tni
vaeriety is known to te e sweet cane but with eversge to low Tiber corntert.

n

Verieties BJ 74-52, BJ 74-51, BJ 70-13%, BJ 70-1%, &and MY 54120 are
recommended for tecting ir the proposed pilot ferm for energy cane
productior. In case of seed shortage of any variety mentioned above UCW 5465
cen be used as & substitute variety.

Therz ere sugsrcernes svellsble irn other cene growing countries which
stould be irtroduced toc Jemeice &s well es urntestel locel verietie! which
should be evelusied ss new "energy” verieties.”

RS
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Figure A-1: The Cane Plant
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Moisture

MILLAELY STE®: 70-75%
Moisture
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APPENTDIY. F

Trash Hervesting

The procedure for raking and baling tres: is as follows:

hervest and recove: cf cere froc the fielc s hey
reke of the disc type mounted to the drawber of the low HF trector will ernter
the field, reking and turrning over tre tresr at the same time, leeving it ir
neet rows, for & second turzing in two devs. Tris hay rere is traensported on
sdjustatle ground wheels. Trne reke hes severn free-wheeling discs, with 40
wire teeth on the mergin cof esclh disc. Wher the reke is edjiustel so the’ the

Two devs following the

teetr tounr tre ground, they will be set idrtc metior bx tre forwsrd motion by
the Torwsrd poversnt of the trecior. mie peticor turns erd moves the trash,
accumelting it ir & row behind tre poving trecicr. Two rexes Yitchel tc thre
rigkt and the left of the trectcr will rake & sweth cf 17.% feet ir & single
pess.

Or. dex five, oT wher +he tregey i dry, the tsiing systed, drewr ty = 107
EF trector will enter the field, ccllectine &nd beling the ¢ried trash thst
hes beer roei up. The belirng syster interied for use in this instence will
meke & single, ssusre bele tret weighe £.74 ton, &t the ideegl dryrness.

Urder ideel conditicns, 1§ tcre of tresr cern e relel ir ern hcur of 24
beies per kour cf C.74 tors esat. Tenguce trese teles heve g dense Outer
shell, threy ere essured pzxicur rrotectior from molsturs pernetrzizcr.

The baled trash is thern collected from tre field witk e hydreclic
operated bele fork and placed p treilers for trenspert to stsging areas oOr

directly to the electricity generating facility.

B-3



AFFENTIY C

Troypical Gresses

0f the trorinel grasses, other than spe01e= of Seccha"un that heve beer

evalueted for ite bioress energy potential,
the Gernus Pennisetur erpeers to be
of mentiorn is "Scrder” e bybricé of
gpecies of the genus Scirghur.

Dats or he
green feed for
gveiletle incdic
eesily produced
possitle thet t

x::fAngf ir. & cris
the sppplicetion o
be the incorporeztion of the fertilizer with &
is well mixed, breeking up all cleds of soil,
ready for the finel operaztior cf furrowing.

'n

thH
) r)
[14)
1
o+
P

"R

the most promicsine.
Screhurn and Suiern gress which nre two

fgvoretl
= long tonc of dry metter
is would be harves
cror end

apier™ or "Elephent Grass,” of

Another gress werthy

in Jemgics is limited to thet produced as
vestock industry.

Figures thst are
TEeT &Cre per YEeEer CE&rn
fertilicer, it

be
quite

ic
18

iv considerel for the pilet
psT acre
ted every six
five rezoor crops are
5,007 tone fror 5C acres

ievel
ect to twe p lowinfge,
N finel rerrowing pricr i
hendé. Tne next operstior woulil
"rototiller,” ensuring thet it
leeving the field in fine tilth,

encugh

twe

Plertipg meterizl will te lZong cenes of Kerier Gress with ell of tre
tresh repoves. Tre gress used would be kert for seversl desys prior tc tre
scheduled plertine., Trnese leng cenes ere kept in the shade exnd nov permitted
tc dry out. Freguer* arrliceticr of weter mey be necessary to help breek
dormency of the fert:le eyes from which grow the young rlentlets.

These seed pieces sre pleced ir the recently prersred furrows with 2% to
30 percent overler, irdicsting thet £ tc 4.5 tons cf Nepier gead cere will be
required per ecre, ir furrows with five-focl centers.

The seed pieces will pronptiy Te ccverel by pechine, with & fellow=-us
inspectior and covering uy by heni where necessery. Impedietely, cor as socrn
as possible the field must be irrigeted with et leest three inches of weier,
preferatly spplied witr an overhead portelle irrigetior systezr. The second

wetting should follow in 12 tu 16 days, depending
subsequent four cycles of weter programmed, to be

At approximately 13 weeks
of fertilizer is mede,

C-1

fror planting, the
the rate and formulstion is determined by s0il amalys is.

or the soil type, with the
aprlied as required.

second and finel epplicatio



4 giy montre of spe, the first cutting will e mede witr & rctery scythe
r-wer-coriitiorer, wricr nct only cutes the Nerier ceres dowr, tut olsc
ehetters the cenes, encuring even fsster scler drying.

e cut Napier grese will be reked and turnel cver twice withL two to
t:ree devs specing beiween rakings. he sere egtiprext end technicue as
glreedy deoribed 1rn the section on cere tresh will be erployed for thris
opereticr.

Tre shettered, dry Nepier Gress will thern be be
field in spproximetely sever to ten deys. The eguip
erploved is described slso in the esection on cane trash.

anéd remove: fror the
eni technique

-

cllawing the renovel of the beled Nepier gress, the fielc will bte
reconditiones for the first retoern croyr. Tris will consist of & shellow
knifinge of ligrt cultivetion, perellel witk the Turrcw direction, without
disturtings tvre Nepier Grees stocls. Fellewing this cperstion, three inches of
irrigetion should bte erylied, with the subsecuezt four cyeles beirng Triied ss
reguires.

At trirteer weeke following the renovatior, fertilizer is eyr.ied at the

rate end Tormuie determined by soil enslyeis.

L iy monthe of erfe fror the renmovetior, trie first retocrn crep is
nervestes using the sere procecdures end mechinery elresdy dezoribel.

Four more ra+oon crops mey be mede before e reductiorn ir yield is noteé,
gt which time the field should be prepsred and replanted either to Nep
Gress or Suger Cane. These four subsequent ratoor crops are recondltloned in

the seme manner erployed in the conditiorning of tkre first retoor.

Scrzri, merticnei in the first persgrerh, should e evelueted
expericertelly, &5 & short-term (two-penthe’ tropicel grass Tor beller fuel.
C-2
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¥orksheet:

Anelysis of Field Cos=sts.

1954-195¢

Yeer

Lcres under

Traditionel

Estete
lerce ferme
Smell ferms

Ernergy Mensg

Cultivetiorn

Plerting, €
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Ter>e II1 - 7
¥irnencie?! Arnelveis of the Morvrpusk Projest, Incrementez! Besis
Yeer Yeer Yeer Yeer Yeer Yeer
1 2 3 4 & €
CAPI"AL EXFENZITURES
Irrigetior J 190C 1907
F 3215 213
Mechinery J
F 127& 1€74 1627 194¢ 2122 1800
Mill Costs J 1072¢ 3500 2500
F 1500 8Q2 500
Plant Coste J 1546, 25800  1031E
F 750C 13457  B70f
Sub-totsl J leezé 2088l 20300  1Q7lE 0 0
F 3097 10385 18584 7€5L 2122 1800
OPERATION COSTE
Agriculturel, field J 52z2.7 1382.1 489%,€ 0QZFoF 10032 15420
F zs 108 38c B80T 101¢ 1344
Irrigetion J 3T 27c 27¢ 37€
F
Mill Costs J no chence
F
Flent Costs J €38t €38%
F 602 600
Extensior & Trng J 215 70 ¢ 77 70 70
F o18C 187
Sub-totel J 737.3 1454.1 5339.€ 9841 168€2 22251
F 215 285 385 805 1615 1944
REVENUES OR BENEFITS
Suger Seles J
F C 0 27:% 7zt BL=z 12707
M-lasses Seles J & 0 6 1E7C 1982 29:7
F
Power Seles J 23121%,1 20780.%
F 975 123247
Flectricits Sevines J 1027 1077
F E75.F E7€.5
Fuel 011 Sevines J £0c.z  £0%.2
F gsc.2  €0S.2
Sur-toter J 6LE 17z 25327 ,F Df2ui.t
F 275G 7.21 1070Z.7 26£24.7
NET OPRT. BENCFTICS J =737.7 -1454.1 -4FCT  -1BEC 0 QDES.? 0 4142.°0
F -21% -28% 237 €31¢ 18087.7 24685.7
TOTAL NET REKEFITS J -13361 -22335  -33901 -1AL87 Q0E5.3  4142.5
F -3308 -10674 -13210 -1%3& 18Q65.7 2288%.7

RET PREYEKT VALUE CALCULATICK

Discount Rate
FPV of J¢ benefits
€Ja=U21
KPV of US$ benefit
TOTAL KPV, US$

J

FJ

F

107 309 20.5¢ 20,87 29.7¢
-30744.7 -38371.4 -3L760.5 -38647.6 ~-%38685.4
-768€.17 -9642.8¢€ -Q€G65.13 -g6Ff1.82 -9£71.3%
83286.11 9282.94% 0626.54%  9537.017  96€5.72¢€
75599.95 -359.911 235.4150 -124.877 -5.62311
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12566
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12927
302%

19714.7
1251¢
18z:
87¢.%
€85.2
695.2

14731
3472

18181.9
13658
1931
87¢.
6599.
699.

LS S RS

22728 23826
2090 2000

15108 15770

3547 3702

1864S.1 1811¢6.7
13825 14192

1531 1831
876.5 876.5
695.2 £9¢.2

22531
2000

15202
35¢5

175€Z:.5
13898
1828
87¢<.,
€95,

£699.

[ S LN

23094
2000

14582
3423

17050.7

1519¢
3568

15885.1
13e5¢
1630
876.5
695.2
€99.2

2285.9
22917.7

28025.
1458.1
26253.7

IRR = 29.7 percent

24826.3 24448.5
30509.7 31537.7
20938.3 622.5
2850%.7 29537.7
2098.3 622.5
26766.7 27806.7

D-5

22771.1
31037.7
-105%4.9
29037.7

22183.3
30631.7

-544.7
28631.7

-1054.9 100693.3

27306.7

26900.7



Tet.e 1I27-%:
Eeororic Anelveie of tre Moryousk Preoject--T-crecertsl Iesls
} Yeer Yeer YecT Yeer Yare - Yeer Yeer
] l 2 L ¥ £ -
E"ONONIC BEXTFICE
SI1L Benefits
€J0.2¢ /1t J 6622 17090 20255 30457 3015¢€
Ircreesed lebhor Incomes
He rvest J 100.2 300.7 1102.€ 2305.5 2007, ¢ £271.7 4516.7
Planting J 3T 4 €F.0 200.7 4C1.4 200.7 401.4 €€.a
Constructiorn J 3.1 5.2 4.7 2.€ - - —e
Foreigr Exchange
Benefites and
Costes € Jéc=usdy 7 -230€ =10€74 -12%71¢C -1%3E 1€12C 23040 22579
FINLNTILL BENEFITE
J 17361 22325 -2300Qp -18487 90¢t .2 4142.5 6075.7
F -3308 10474 -172210 -133€ 159¢€¢€ 22884 22427
mompT ECORIMIC ANT FINANCIAL BENZTITS
S =16R32  =3B2ERE =20272 -25.% 4BETE 6272572 632a¢€
F -3308 -10€74 -17210 -1336 1€120 23040 22576
YeeT Yeer Yeer Yeer Yeer Yeer Yeer Yeer
fCent' @) 3 e 1C 11 12 12 14 1=
ECOROMIC BEINEFITE
S1s J 3102% 35498 362€2 37848 36487 34907 370424 76475
Increased Lsbor
Lervest J 477C.2 5022.8 £277.4 5277.4 5277.4 5277.4 5277.4 5277.4
Tierntirn-~ 7 287.6 LN LA 200.7 201 .4 €£.GC Z2ET.E ACY L 207.7
¥oreigr. Excharnge
J 23072 2640% 2t021 27961 270%z 26770 274€ ~270FF
FTINLRTIAL EBEXEFITS
3 ZpeT.,C 145E,1 200E.3 €22.% 1281.7 G,0 ~10%F -E42.7
F 2251% 2F£25L 2€7€E7 27807 26£0%E 2t02¢ 27307 2¢970
my~p), ECOR. § FIK. BENEFICS
J €142% 6ETEC TC7=6 72110 70175 €663 €Qlz0C 654c7
F 2307z 26408 26621 27961 27062 26C7¢ 274€1 270%8¢
CALCULATION OF KET PRESERT VLLUE ANT IRE:
Discount Eete 10% 397 409 30,7¢
KPV of J¢ bernefits J 213003 312% -450% -4165
¢re=Us1 FJ 53251 ~-780.7 ~114E -1041
FPV of US¢ benefit F 83971 1485.9 91€.12 1083.5
TOTAL KPV (US¢) 137221 705.2 -230.2 42.2

THE 30,7
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Financial Anglysis ¢f the Power Plant
Opersting Ircreesed Irrige-
Capital Operatiny Revenues Field tiorn

Costs Costs & Savings Costs Costs Net Cash
Year (Us$000) (vus$ooc) (Us$000)}  (Us$000)  (US£00C) Fiow
1 165,58 Nes -1€R.5F
2 11770.2% AR1.07% .00 -12221.2%
3 10007.00 1608.4C  94.00 -21606.40
4 8285.50 2153%.7% as.0C -1153%.25
g 210Q€.2% 172%£.57 2522.7% 92,00 11422,¢7
€ 210€.2% 10775.%2 £510C,00 Q4.00 12287.0%
7 21Q€,2°% 10722.17 4€3C . 2" 94.0C 124C1.€7
g 210¢.2% 19€77,07 SeEE TR G400 11G6Z21.07
o 21Q€.2% 20F€7.73 EGAE,TE 94.00 12746.732
10 219¢.25 207 20,572 B274,2F gs.07 1305€.07
11 210727 2005437 SELEVTE azs.0¢ 1301827
12 219€.2°% 20F10,.17 522500 Qs . 0Nz 12007 .88
13 210F.2° 10338,06% 2QfE T7F G4.07 14727, 0%
14 210€.2% 273rz.72 SELE.TH G100 124=7.77
15 -101238.00 219€.25 20087.52 £774.25  62.0C 1136£1.02
Calculeticr of Ket Presernt Velue

{vsg¢ood’
10.0 percernt A5£10.16
23.5 percent 141.8%
2%.€ percernz 12.4%
TRE = 2%.% percent
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Economic Valuetion of the Power Plart

Foreign Ket
Net Cast Lstor Exchenge Economic
Flow Benefits Benefits Benefits

Yesr Us$000 (us$000)  (Us$o00) (Us$000)
1 -280.58 z4.21 -1%2.5% -357 .87
2 -1231%,2¢ oz, 21 ~-2125.0C -1£327.07
3 -21606.4C 327.02 =3460.50 ~2L742 .80
4 -1153272.2% 677.35 -1627.75 -12487.63
5 1142% .57 776,90 2558.63% 12750.%¢
€ 12287 .0F 11€68.2€ 214465 16ESC,04
7 126G (£7 1145,G6D 3122.1¢ 1EQ6T, T2
E 11023.07 1250, 4¢ 31"2 oz 1635471
a 12748.73 18R, 23 2455.65 17563,71
10 13056.C% 1%£G6,53% %:oz 1¢ 1762572
11 130315,77 1419.71 ZcC1.C7 1802¢€.6¢
12 1“90?.95 1736, 0F ZEIFLL7 I778FL28
17 14777 ,.C7 138,26 221R,47 10R4Z.€1
14 12450.,77 1419,71 Z5E0. €8 17423.12
1¢ 113£€1.07 1226.08 350E.47% 118605 .54
Celeu-eticr cf Net Presernt Vslue

3s¢000)
i0.0 rcert 60522.00
25 p er+ 120%.26
2€ percernt -56.1¢
2t.0 rcert T72.42
IFE =,% percent
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Returne,

Yecr Yeer Yeer Yeer Yeer Yeer
1 2 2 4 ° ¢
-54£420.3 -59413.1 -T71069.6 -£5565.0 -28012.7 <-3203%5.5
-2308.0 ~10674.0 -1%210.0 -1338.0 15965.7 2288%.7
4007.0
8002.0 8000.0 8000.0 ©000.0 8000.0 8000.0
-42£29.3 -£141%,1 -£30£9.6 -47565.0 -20012.7 -24935.%
-%3086.0 -20€74.0 -13210.0 -1338.0 159655.7 22885.7
~1%817.8 -22527.7 -28377.,4 -1%220.% 10962.8% 16€51.8%
Yeer Yeer Yeer Year Yeer Yeer
7 £ o 10 11 12
-310C2.3 -3£702.1 -%25€10.0 -34079.7 -36455.5 -3528€.3
22824 .7 22C17.7 26253.7 2€7€R.T 27806.7 269%7.7
80,0 8O3C.0 8000.0 gooc. 0 800C.0C 8000.0
~23002.3 -2€792.1 -27619.9 -26079.7 -28455.5 -27286.3
22424.7 22917.7 26253.7 26766.7 27806.7 26937.7
16€T74.12 16212.68  10348.73 20021.78 20692.8%2 2011€6.13
Yeer Yeer Yesr
1% 14 15
-27065.1 -3E13%2.C £3£15.3
a2t .7 273087 26Q0C.7
-10123%E.C
&1072.C &025.0 8000.0
-29065.1 -3(2%2.6G -20622.17
25924.7 27306.7 26900.7
1B£57.68 19773%.45 19495.0%



APFERIIT E

Additionel Resesrch Keeds

The study teer recommends thet more detailed anelysis in several
areac. In the cese of seversl of these aress, most notebly the study of
weter resources eni erxtension needs, the tear feels that addéitionel
reseerch should precede the commitment of major resources to the
project. In the case of otners gdditionel analysie is less vitel but
would considerebly improve the chences of successful implementetion.

1. Weter Resource

m

"rne Monymushk estete hes beer suffering fror unseesonsl rainfall
shortages for several yesrs and the asquifer upon whick the cane growers
depend for their irrigetiorn weter--more thar 60 pucrs serve the putlic
estete mlonme--hzes beer declining ir cuslity. Selirity provlems havse
becore so severe thet more then e thousand scres has been lost to
productive agriculture.

Although « be reasonatle to expect thet "mormel” rainfell
petterns will r the weter suprly is sc cruciel tc the cere/energey
syster thet a careful, seperete exscinetior of thie retter is urgernt.
Miere are severe. techricel studies of the water situetion in the
Clavendcn ares, ani there have beer propos:zis for wejor irrigetior
projects. These should bte exarined and, if necesssry, & seperate grouri
water expert should be asked to consider the metter.

1)
€
| &3

(&)
~+
: 83
4 M

2. Aegriculfurel extensior

&
cans to one of t
Yarmouth. The i

.

es of Tmv3 will stow & 40% incresse in

ere of prcjiect life we exsmirec. Other
es of low-suger caze or tropicsl grasses

riel ¢ the power plsznt es SUrp.ecente.

ex be atle to utilize quentities of

de ir biomess is likely to arise.

0f perticular interest here is the question of the pricing formula
to be used tc compenssie smell holders for cane delivered to the factor.
Currently many smell farmers sell their cane to tramsport brokers, who
obtein & price and pay the fsrmers on the basic of the average sugar
content of the load. Thie scheme, while precticel, provides little
ipcentive for the individual fasrmer to raise productivity on his or her
lend. In addition, no formuls bas been devised thet accounte for the
fuel and suger value of material delivered.



Tinglly, the eriirs yrotler of extenciorn neels ani the ov verell
ryr.. t of the project on the szell fermers and locsl residents regulirs:
cerefal investigetion. f, as we expect, this prciect will tre sneforn the
cherz~ter of carne sgriculture to much higher levels of pr roductivity, tre
merket for treditionel, low-vield suger cene of the kind growr ty
mersinal fermers mey experience & graduel decline. Government progrece
to hel e sdjust to these chenges should be exer.npel with cere in

3. Key Merkets: molesses, Suger, aicohol

One of the sitrective feetures of the cereferergy sprroech is thet
rernepers heve considerztle flezlh--itv ir edarting tc chenesing merket
concitions. Currently, bsih sugzr ard emergy ere velustle products, ari,
ac we heve dericted it, the operation depends hesvily orn hoth of ther.
T+ ic pessitle, however, thet the super msrret mey cortir
the er=rgy merTret mey centinue to improve. If this ie the
pes chocse & differesrt mix of rroductes from the cpsretion
g d:fTeren* eyyroech, which hes beer edvoceted 1Ir Puerte
the juice fror the cene &nd use it to rroduce rum. Tris
used in sugsr rroduciior ernd directs the sucrose f¢ enct
Jezzicer rur industry currerntly relies or "Tinel” molesses
Ylackstrzy' &ni therzfcore thers is ne mevTres for higher
urprocessed "righ-test” polesses.  There EsY te er expor
proiuct, hcwsver, eni the tredecf? with sugerT p“o:“?:io:
exerined. Arother opticn for Jemzics in the future might be tc utiliz
the sucrose to produce fuel elcohol. This would dx=ple e imported oil in

r:'b“

t syster &nd would reduce the cost of re: finery operetion
refinery to produce lower octesne gescline {alcohel acte as
13 t.e e“&rg" required tc refine eeck gellor of

S lecsses :

er c~tene T

a c

ulgd be g cloce exarinstion of some of the more promising e
as U.S. 67-22-02-~to ascertain their resistance tc cene dises . Suck
an exsminatior is time consuming, and must be com leted be’ore thev CEL
be icported. As the estimztes of productiorn ir this study indicate, &
deley of severasl years irn the jrtroductior of new vsrieties would heve e



meesureble effect orn the produ t;on o' ='g r as well es energy. OQOrly
cereful 1lanrning ce do 2 ever.
e

veriety cen teke & yesr or moTe due to querentirne

wn

Treinine

Success of this project depends heavily or the stility of those ir
cherge to train personnel irn Jsreice to manage the new cane productior
system. Accordingly, a cereful review of training needs in the field,
mill and power plert should be corpleted early ic the plenning process.
Indeed, the process of expending new producticr of cere, beginning with
the 507 cere pleot, should iteelf be reviewsl is & tre:ni:g exercise &s

well ac e meens of proving egriculturel techrigue. Jecelce has mery
ckilled persons with experience In suger productlion eri ir the mensgeme
of power svesters. However, it appeers thet the sugzr industiry has
cuffered g serious lozs of tor- ené middle-level menegexent snd teckricel
ert ves decline. Ir edditicr, the operstior of
3 will dereni ycusuel ebilities &nd, most
oriertstior: tre rill irn suck 8 sysier
ry, but & fuel supylier; the power SY..€L
+ g lerge-scele, grid-connected Plant.

prreyriete, in this respect, for trhe
A & ert tc concider ernrzlline quelified
J cexernt end c perscrnel ir the Tonverticnel Energy
Treining Frograc (CETF). Under this progrec it is c¢fter possible to
arrange intermships with successfvl ~riveate corperetions. I internships
could be arrenged, for exarple, wil. Jawslian suger companies that are
producing large amounts of emnergy, Jarmaicens may be etle to benefit
directly fror ar exsrinstior of operetions with siriler goels

E-3
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Preface

Trie Artior Plen wes prepered by reguest of the Office of tre Frime
Finister for Phase 1 of the project, "Cane Producticrn for Sugsr snd Electric
Power in Jezmaics.” A technical and economic feesitility assesszent by the
same title hes beer prepared under sepsrete cover, represerting the efforts
of & teer of technical specialists, GCJ officials end USAID stsff over the

period May - Sertezter 1084. Tris ectior pler presernts activities, budgel
er? g scheiule for the first fourteer monthe of the proposed cene/erergy
prciect.
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ACTIOK PLAK -- PHASE I

Cane Productior et Monymusk

1. Introduction

me USAIT/GOJ study teer which prepered the gesecsrent, "Cene Productiorn
for Suger eri Flectric Powsr ir. Jereice,” selectel the Morvrusk SugeT Estate
ard surrcuniing cene growin rteking
a "cunelenergy” program. T cane
productior from producing J or. of
suger ant electric power. ne
¥ornymusk eree £ Cene proiuc levels
bv using 818 igproving trefd ed
cerne/erergy epproect will d
nccordence with the eir of

The proiect &t Monyrusk will encompess approximetely 20,000 acres of
estate lands and privete ferms. The overall otjective of ar expanded prograr
will be to bring be+weer 70,000 and Q0,007 ecres of lend under e cane/energy
penegerernt systexr whior would heve ithe poientiel to gereretls foreipgrn exchengs

: : or uS&i00 - 17C pillicr ennusliy fror tre rroducticn of

evings &ni esrrnin
7 Q7,007 tors of molgsses en? one millior megewett-hours

3

Tre cene’ener
co-product ir ere
perret end trne sl
diversity it does 2 W< e gr. gTlli Ju .
econamic cerniitions. Lestly, it is grticipsted thei the ger indusiry will
be ¥ e *c gttrect sutsteniiel privele irvestmert Tzssi on the resulls of the
pilot preject.

Thie ection plsr deteils the gctivities for the first 14 mortkhs, or
Phase 1, of the cape/energs project at Mcnyvousk, beginning ir November 1985.
Further planring for the pilot projecti as well as ar expendcd program will be
detsiled during the lestter stages of this phase.



~

2. Aeotivity Descrirptlior

hctivities in this wery plern are besed or the following assumpticze
regsrding importent comporerts of the project:

71) thet USAID will be providing tectricel support througr the first 5 yesrs
of tkre progren;

—
nN)
~

that the foreign exchenge caypitel funds can be obtained fro:c
sector and/or internatiorel finencial institutions and dono:

private
agencies;

(%) thst the locel capitel end operetionel funds will be svailatle fror:
‘g) tne Goverrmert of Jereice, &n2

(1) the Verecuelan/Mexicer oil agreerzent financine fecility.

Furtterrore, ir order to assure success of the pilet effort and finel eres
developmert, it is recommended thet a tesr of exterts be formed by the USEIT
¥iecior ir Jemeice to menasge the develcpment of the project. rnic tear will
be locstei botr ir ¥ingstor ani et Morymui for e period of five yeers end
will heve iritiel direction for the first 500 ecres of the project.

Tr orier ‘o tepir the 20,000 scre project et Woryrusk, sr dnitiel plot ¢f
507 geres will te cultiveted. The pricery purposes cf tr.e ascresge ere tce
irtroduce new cultivetior mernegemernt procedures, to confirz estimetes of the
agricultural inputs necessery to achieve target cene yields, and to train

.

field end administretive personnel in the new cane managerert systec.
Assuring thet the overall Moryrmusk estate is dediceted to the otjectives of
the cene/ererey project, the mensgenment of the firet 500 ecrec will rreovide &

heee for exrsnsion of cultivetion tc the erntire eres. Tre, persornnel shoull
pe treinei ir lerge enpugh numters to yrovide skilled C ~rx for
cultiveticr ¢f sutsecuent egcresgss.

e stapes ¢f activity Imcludel ir this sctior plern ave elaborated
below. Trese sre slsc illustreted ir Pigure 1: Phase 1 Acilvities eLn:
Irrlezentetion Schedule.

1Y Tecigpreie legd Jersicser gperncy ng beerexv: Thnis s g

77 resporsitility. Tne Imrlezenting A¢ ezuired teo provide ell
logisticel surrort releted tc tre [rogrs

2% Es*stlist Ceoordineting Committeze: This is & jcirt respcnsibility of

NJ an? tne USAIT/Jsmeice missior. Tre Cocrdinsting Committee ie ar

inter-sgency oversight boedy which monitors and controls progrer progrecs.
Me comrittee mlso ensures thet Jameican development interests are kept
peramount in the structure of the progrsm. Suggested compositior of such &
corrittee is &as follows:



i. Minister ¢r Perme - -nt Secretery Tror:
- Ministry of Agr.culture
- Ministry of Mining and Energy
- Ministry of Putlic Utilities and Trensportation

Rerresentetives from:

- Suger Inlistry Authority

- Privaete Sector Orgenizetion of Jemaice

- United States Agency for Internstionsal Development
- Jemaica Public Service Company

(¥
.
.

2 Norinste U. S. Project Meneger: Tris is & joipt resporsibility of
USAIT/Weshingtor and USAIT/Jarmeice. The Preject Merager is expected to

e substaptiel meanagement experience in suger cane growing operations.

o 1

<
14 be responsitle for ell field releted sctivities.

Y

£\ Norinete Jemeicern Priject Meneger (Prograr Director;: fhnis is & GOJ
responsitility. The Prciect Menecer would be respeneitle for overzll prograrx
developrert and directiorn. He would provide liaisorn with the verious
governmertel agencies tc ensure srooil operetior of the pilot project, &nd
would alsc be responsitie for:

. Frepzraticon of loen documerte;

. Coordinating additionel stulies;

. Extensior service development;

. weter supply arrangements;

. Developing policy recommendations for GOJ ir bioenergy development;

. Formulaetion of training progrsr;

. Desigr of reseerch & developrernt ectivities.

5) Assertle Specielists to begin deigiled work plern: Trie is e joint
USAID?Weskingtorn &nd USEIT/Jameice resporsibility. The specielist tear will
consist of four mern-yezrs of effort, twe c® which are expectel tc be energy
care sgriculturel specielists fror the Fucertc Ficen frogrec.

€% Prepsre wzier ipgrovermernts gscescmernt necesssry for Phese 1 and
outline detsile ¢f weter surr.y system: Thie 1s trne responsitility of
USLTL/Wesringtor. AID will orgerize e tesr of teckricel speciglisis to werk
witr tre Weter Fesources Iivisiorn or w2ier supr.y ir project arezs.

7) Comyplete detailel Phese I werk ¢
the Progrerm Directior. Efforts or the wor
the specielist tear is ip tlace.

8) Prepare treining plan: This ije & Progrer Director responsibility.
Prior to formulating a course, subjects suck as potertial perticipants and
funding sources will have to be addresses. A full time treining specialist
will be provided by USAID to work with & local counterpsrt in developing &nd

-3 -
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executing ipporiernt asre-te of tre progrer. Treining vill be er on-going
pctivity end will i-volve ipstitutions such se CAST, VI, JIDT er JEE,

Q" Prepere Fheco-l plenting programe: Tris ie & Progrer. Directer
respornsibilitv. TFlers shoulc be rresented to the Coordineting Comrittee for
epprovel by Merclh 198°,

irine progrec: This ie 2 Progrerc Director

12" Begir &nd mer E £
wiil be presented to the Committee for approvel.

i
resporsibility. Pie

11) Begir and irplemernt planting end cultivetior progrer: Tris is &
joint Progrer Tirector ané prroject Mensger respornsitility. Plans will be
presernted tc the ropzittee for eyprovel.

12} Prepsre icylementetior Prograr sni begir plerting Phase-Z (1500
scres'. Progrec Tirector/Project Mensger responsitility. Flarning is to
begir for the rext plenting prece of 1507 acres: however, irylezentstion will
sweit results of tre cere producticr evelusilor leter 17).

12 Fveluste cené Frofuctiion. -hE quelity eri guertity cf eerly grewtr
will provicde velustle Tntormeior for the future developmernt of the
carne ‘energy progrer. Both pLenting and productiorn results %will be presertel
te +he committee feor review &nd rroject decision ceking.

L
[~

< < -~ - < -

engineering desigrn stuc:

A

15) Prepere detailed prcject plen: This is & Prograr Director
resporcitility, 1 collatorat.on with the project menagement tesr.
Teveloprernt plerns for sutzesuert gTTEEfeS will be sutmitted for eprrevel tr
tre Co%ri' : fermitzes fy tre fcllowing eTess. o )

-¥ipercing

_Tesgeercl ern’ develOopment Prograc

~Bipfuels polic)

-Tzylezertetiorn plem

-Weter surrly syster
Otrer gsyerctis ol the cere 'energy rrogram, such &s ery+tensiorn and treining, EEY
werrert detgilesi develcpzent rplers &s well.

A pumber of additionel studies will be needed ir order to determine the
most beneficiel expamsion of the cane/energy prograr &nd to plaen
cost-effective implementstiorn of nev project investments. The anticipated
assessments are as follows:


http:ementat.on

fg) Ket fereien exchsange €
+

(¥} Wweter suprly syster 8

{¢) Pricing mechernisme for cs

f3)  Alcohol optiorn study

fe) Prefessibility studies on Bernerd Lodge, Frorme, Duckenfield and Long
Poni

ot

¥
31
"1

.

n
mn
T
t0n

cwmoy

o+

3

e end cother tiofuels

. A timetable will be
1

Nc dztes heve beer estetlished fo- these ¢ ie
sare in place

+
developed once the plenning and errangemeznt

4. Estipmsted Budget, Equipment

: tudget for Phese 1 activities has beer prepered end is shown in the
following pages. This i followed by two tetles detailing sgricultursel
equipmert needs, estimsted hours of utilizatior and projected equipment costs
for tre 500 acre initiel plot.



Behedule of Prospective Activities
for pariod November 1984 - March 1985

igtlvltiq!

®

Dasignation of Lead Jamalcan
Agency to be Impementing Agency

Fatablish Coordinating Committee
Nominate U.S. Project Manager
Nominate Jamal{can Project Manager
Assemble Specialinte to begin
datailed workplan for
Phane 1 (500 acree) to include:
(n) 2 ~ Agro 8pacialists
(h) 1 - Irrigation Speclalist

(e} Machinery Specinlists

Praparc Overall Assessment of
Hatnr Tmprovemants Nocessary

Complete Detailed Workpian
Phase 1

Prapare Training Plan
Propnre Phase 1 Planting Programs
fngin and Implemant Training Program

Nogln and Implemant Planting and
Cultivation Program

Propare Implementation Program and
fingin Planting Phase 2 (1,500 Acren)

Tvaluate Cane Production
ernliminary Enginaering Raviaew

Prepare Datailod Projoct Plan

FICURE 1:
‘85

IQV_“-rEC__,JAHa__EEB__.HBK___pPR___,HA[__

JUN __

Wi _. NVG___BRP __

PHASE 1 ACTIVITIES AND IMPLEMFENTATION SCHEDULE

'RB6
OCT ___NOY__ DRC__JAR___{TQ__ MAR




Terle 1: Estimeted Budget: Pnsse 1 -- S00 Acre Pilot Project

U.S. Speci=lists®

Ger'1 Manager @ $12,000/mo. (incl. overhead,profit) x 12
Agro Spec. € $3,200/mo. fror U.P.R.-overhead x 1€

Machinery Spec. @ 5,000/mo. x 4
Training Specialist @ 3,200/m6. x 3
Engineering Specialists @ 8,000/mo. x 3
Subtotel
Trevel, Per Dier
Suttotal

Jarsicar Specislists
Assisient General Manager € 42,500 per month
hgrc Specielists @ $%,500 per morth
Irrigetion Sperialists @ ¢7 500 per month
Trzirine Specielist € ¢z 000 per month
Ereincerins Specislists @ $5,00C per montk
Mscrinery Specialists @ 43,000 per montk

Suttotel

Trevel, Per Diex /Internal Jemzice )

Suttotel

Office Spsce, Furrniture, Bguipmer:t
5,000 sg. ft. space @ J$120/sq.7t.
Furniture
Equipment, Office and Radio Intercom

Subtotal

Ny 1
K]
™~
‘-’-
o]
t
vy
0

Subtotel

Personnel Transyortetion: Ops
Fuel, meirtenznce, insur

=

+

n

i1l

m ) -

a]

Field Operstion (o
Flern+ting Mate

Pieriing 507

&
weter Improven
Irrigetior JEes0/acre®*

Hervesting J$£.00/tez/(3C,000 tons)
Fertilizer and Chemicals @ $J400/acre
Cultivatior (covered under equipment rentel)

m th m 0
cy B
(&

n
3
o

1
2
+
T
/

(Cont' @)

¥Verious means of recruitment: university, private sector ani direct-hire.

Us¢

144,000
51, 200
20,000

9,600
24,000

248,800

67,200
31€,000

#*Figure reflects an estimate as actual cost will depend on site
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=

2,0
147,007
35000
42,007
18,007
1€,007
228,020
27,207
2AT O

P

25,007
16C, 000
3C, 000
43C,00C

107,00
100,270
[=ghal

2,570
107,200
427,007

182,000

(A

202,020


http:Person.eK
http:J$120/sq.ft

Tetle 1: Estimasted Euidge?

Field Operation Costs (cont'd)
Equipment Purchese (est.)

Sub-soiler

- leger grading control

- Potovator
Subtotal
Equiprent Rental
Treining Equiprent
Vicus: eids, sound and photo labdb
Buiget Surmsry
Specielists (US and Jsmsicar®)
0ffice, Furniture, etec.
Persornrel Trensportetiorn
Field Operetions Costs
Equiprert Eertea
Training Equipment
TOTALS
#Does not include progrer director
-8 -

‘cont' &}

Us¢ J¢
8,000 .
57,000 .
10,000 .
75,000 1,007,50C
570,027
25,000
31€,000 340,007
£3C,000
38QC>OO 66 ’ O‘:’:
7%,00C 1,007,507
570,002
25,000
454,000 2,413,507

v



Prime mover

1.

3.

4.

7.

8.

9,

D6-Crawler:

4 ViD-RT-Tractor
(200 hp approx)
{Quick-~-coupling)

2 WD-RT-Tractor
(75 hp approx)

2 WD-RT-Tractor
(100 hp approx)

D3 or D4 Light crawler

Cane Loader

Back-hoe

O/H-Irrigation Set
Complete

Hand Tools

Table 2: Equipment Utilization

Purpose

Clear land

Tillage

Earth moving

In-field haulage (wet conditions)
Harrowing

Multiple-operations
interrow tillage

Earth moving land-plare
Soil Shredding Rototator
Final harrowing

inter-row {(plants)
Furrowing (plants)
Fertilizer placement
Spraying
Trash-raker-bale

General haulage (on farm)

Road-haulage (crop)

standby for 3

in-field haulage (crop)

Alternate to 2 or 3 (out of crop)

Load Cane (crop)

Spot Cane Seeds (planting)

Excavate (construction) and maintain
irrigation and drainage ditches

First 2 irrigations-plants and ratoons

Implements

-Blade
~Sub-soiler
~10 x 36° harrow

-Disc-ridger

-Chisel

-Rotovator

~Fertilizer Applicator
~-Land Plane

~Laser equipment

-Spraying equipment
-Furrow boddy
-Fertilizer spreader
~Boom-spray

-Trash rake/baler
-Tipper trailer

~Cane trajilers

-Cane trailers

-Cleaning
~-Excavating
~Loading Buckets

--Irrigation 50 Acs on 12 to 14 day cycle

Harvesting
Cultivation
Maintenance

-Cutting knives/files/
grinding stone

~Shovels/spades

~Hand tools

-Back~-pack sprayers.

Purchase

Price USS

125,000

80,000

70,000

45,000

75,000

112,000

60,000

30,000
{estimate)

5,000



Tahle 3: Estimated Hours Utilization - 500 Acs*

Hours
Year 1 Year 2 Year 3 Year 4
1. D6 Crawler - Clearing 150 -= -- -
- Harrowing 750 - -= ==
Approx. hirage - Sub-soil 1,000 -= == -=
rate-J$100/hrs - Earth moving 200 == - —-—
21 100 - -= ==
100 == == -
2,200 hrs . — -
Sub Total J$220,000,00
2. 4 WD-RT Tractor Multiple-cpers. inter~row (Plants/Ratoons) 100 550 650 650
180-~200 hp Land Prep: Rotovate/soil shredding 500 - - -
Approx. J360/hr Final harrow 300 - - -
Land planing/earth moving 300 —= - -
1,200 650 650 650
\ Sub Total Jg$72,000
& 3. 2 WD-RT Tractor Planting: Furrow/cover. 1,250 - - --
] (75 hp) place fert.
Approx. J340/hr Crop Maint:Spraying 1,275 1,275 1,275 1,275
General hauvl. 250 400 400 400
Harvest: Rake & bale - 1,000 1,000 1,000
Sub Total J$111,000
4. 2 WD-RT Tractor Harvest: Road-haulage 1,250 2,040 2,000 2,000
(170 hp) Stand by** 450 250 250
Approx. J348/hr 22250 An 220 yrEl) 2250
5. D3 or D4 Crawler : In field haulage 700 2,000 2,000 2,000
Approx. J360/hr Stand by** 250 250 259
Sub Total 43,000
6. Cane-loader : Load Cane (Crop) 250 2,000 2,000 2,000
Approx. J380/hr : Load/Spot Seed Cane** - —-— - -
£20. #2000 £4000 24000
Sub Total 20,000



_‘[‘[—

Estimated Hours Utilization - 500 Acs*

Hours
Year 1 Year 2 Yeas 3 Year 4
7. Back-hoe : Excavation/Maintenance 500 250 250 250
Approx. J$90/hr. 200 250 220 420
Sub Total 45,000
8. O/H Irrigation Set 1,120 1,120 1,120 1,120

N/A

9. Hand-tools Back-pack sprayers (3)

Total J$570,000

* Equipment time indicated is for normal operation; in a training mode time requirement will increase.
** Deanotes out of season activity amgisting in cultivation operations.



