
SUGAR   INDUSTRY          
 AUTHORITY 

 

Annual Report 2009 



SIA Annual Report 2009     Page 1

INTRODUCTION
The 2008/2009 crop commenced at Appleton Sugar Factory on December 30, 2008 and ended at Long Pond Sugar 
Factory on July 27, 2009. The duration of the crop was 210 days compared with 219 days for the previous crop, a 
decrease of 9 days. The crop experienced several challenges which had a negative impact on production. The sched-
uled divestment of the Government factories created severe uncertainly and as result funding for out- of- crop repairs 
was delayed. Several factories did not complete their out - of - crop repairs on time which affected their scheduled 
start date. 

The Bernard Lodge factory did not reopen for the 2008/2009 crop and canes formerly sent to that factory were di-
verted to other factories. 

PRODUCTION
Sugar production for the 2008/09 crop was 125,818 tonnes of 96° sugar, 10.68 per cent below the comparative fig-
ure of 140,872 tonnes produced in the previous year. The volume of cane crushed, excluding cane to distilleries, was 
1,334,579 tonnes, 19 per cent below the 1,652,047 tonnes produced in the previous year. (Table 1) 
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SELECTED PRODUCTION STATISTICS FOR THE 2008 & 2009 CROPS

  2008   2009

Cane Milled (‘000 tonnes) 1,652 1,335

    Farmers 644 515

    Estates 1,008 820

96º Sugar Production (‘000 tonnes) 140.9 125.8

Hectares Reaped (‘000) 29.89 26.30

Tonnes cane/hectare 55.27 50.75

Tonnes cane /tonne sugar 11.73 10.61

Tonnes sugar/hectare 4.71 4.78

The tonnes cane per tonne sugar (TC/TS) ratio of 10.61, was the best recorded in recent years and represents a signifi-
cant improvement when compared with previous year’s ratio of 11.73. The period December to March was relatively 
dry and good for reaping, thus positively affecting the TC/TS ratio. The TC/TS ratio was also positively affected by the 
marginal increase in the Factory Recovery Index (FRI).

Chart 2
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CANE QUALITY
Both the Factory Recovery Index (FRI) and the Jamaica Recoverable Cane Sugar (JRCS), recorded increases in 2008/09 
crop with the FRI increasing from 88.21 in 2007/08 to 88.82 in 2008/09. The JRCS increased from 9.97 in 2007/08 
to 11.09 in 2008/09. Three factories, Worthy Park, Appleton and Frome, surpassed the standard FRI of 91.00 units. 
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Long Pond recorded the lowest with a FRI of 67.71 (Table 4). All factories with the exception of Long Pond, which 
saw a marginal decline, recorded an increase in the JRCS. Frome recorded the largest increase with a JRCS of 11.34. 
(Table 3)

PRICES
Despite the reduction in the price of sugar sold to the EU, the price paid to growers and millers continued on its 
upward trend. They were paid $46,424 per tonne sugar, an increase of 7% over the $43,344 paid in 2007/08. This 
increase was made possible mainly as a result of the continued strengthening of the euro in which sales of our sugar 
are denominated. As was the case in 2007/08 the industry received its highest price paid to date. The division of the 
payment between cane growers and manufacturers according to the split of 62% to growers and 38% to manufactur-
ers was as follows:

 

2007/08 2008/09

Cane Growers (62%) $26,873 $28,783

Sugar Manufacturers (38%) $16,471 $17,641

$43,344 $46,424

TIME LOSS
The actual grinding time for all factories was 57.14 per cent of total available time. This was an improvement com-
pared to the previous years figure of 48.73.The improvement  was due mainly to better weather conditions during 
the reaping season. This resulted in a reduction in Non-factory stoppages, which decreased from 31.77 percent in 
2007/08 to 22.53 percent in 2008/09. Mechanical stoppage of 10.71 per cent was the main factor responsible for 
factory stoppages of 20.33 percent. All the factories found it difficult to achieve the industry standard operating time 
of 85 percent. Appleton was the best performing factory with an operating time of 74.06 percent. (Table 5)

MARKETING
The total (gross) value of sugar exports in 2008/09 was US$75,659,227 which represented a 28 % reduction when 
compared to the previous year’s figure of US$104,662,366. The volume of sugar exported was 120,210 tonnes of 
which 120,180 tonnes of protocol sugar went to the United Kingdom at a value of US$75,631,177. A total of 30 
tonnes was shipped to the Cayman Island. No sugar was shipped under the Complementary Quota arrangement or 
to the United States. 

The reduction in exports earning was mainly due to the lower than normal exports which was a result of the low 
production for the current crop. Export earning was also affected by the accumulated 14.3 % reduction in the price 
of sugar received from the European Union. The price reduction is consistent with the new EU sugar regime which 
stipulates a 36 % reduction over four years in the price of sugar exported under the sugar protocol. The price per 
tonne sugar received from exports decreased from US$769 in 2007/2008 to US$629 in 2008/2009. 
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LOCAL SALES OF RAW SUGAR
The amount of locally produced raw sugar sold on the domestic market during the 2008/2009 crop was 86 tonnes 
compared with 189 tonnes for 2007/08 crop. When the sale of imported brown sugar was added to the above, the 
comparative figures were 46,877 and 52,941 tonnes respectively. The volume of locally produced raw sugar con-
sumed within a crop year is usually dependent on the level of domestic production because the first objective of the 
industry is to supply sugar to the preferential markets.  The logically inverse relationship between these two variables 
will change with the dismantling of the sugar protocol.

SUGAR CANE PROCESSING COURSE AT UWI
Sugar Cane Processing has for several years been one of the industrial processes selected for detailed study by the 
Department of Chemistry at the University of the West Indies.  The course, which is held in the second semester in 
collaboration with SIA/SIRI, consists of lectures, tutorials, work study and a field trip.  Mr. Ludlow Brown of the SIA 
conducted the lectures and tutorials.

During the period under review two students participated in the work-study component of the programme. They 
were engaged in projects which involved investigating the effectiveness of the enzyme alpha-amylase in removing the 
adverse effect of starch during sugar processing, in addition to the comparative evaluation of methods for hydrolyzing 
the cellulose and hemicelluloses components of bagasse to fermentable sugars.  

The projects were planned by Dr. Maureen Wilson and carried out at  the Department of Chemistry , UWI under the 
supervision of  Messrs. Leighton Campbell and Sydney Roman of SIRI and Dr. Ian Thompson of the UWI.  

The project on the alpha amylase treatment of factory process streams formed the basis of a paper which was pre-
sented at the seventy second annual conference of the Jamaica Association of Sugar Technologists.

SUGAR  INDUSTRY  RESEARCH  INSTITUTE
The Sugar Industry Research Institute (SIRI), as the technical and advisory arm of the Authority, continues to provide 
advice on technical issues which may be contained in policy directives from the Ministry of Agriculture to which 
the SIA as a statutory body reports. It also provides technical support to the SIA in respect of the latter’s regulatory 
responsibility to ensure that the industry adheres to prescribed standards governing its operations. These standards, 
particularly those relating to the accuracy of operational and process measurements, are of critical importance since 
these have a direct bearing on the payments cane growers and raw sugar manufacturers receive.

The Institute is the principal research, development and extension organization serving the sugar cane industry and 
delivers these functions through its three main departments:  Agricultural Services, comprising Cane Agronomy, Agri-
cultural Engineering, Variety Development, Extension Services; Factory Services which include Instrumentation, Me-
chanical Engineering, Sugar Technology and Environmental Monitoring; Central Services which include Information 
Systems, Economics & Statistics, Central Analytical Services and Administrative Services. 

One of the main roles of the Institute, as the technical and advisory arm of the Authority, is to  provide advice on 
technical issues which may be contained in policy directives from the Ministry of Agriculture to which the SIA as a 
statutory body reports. It also provides technical support to the SIA in respect of the latter’s regulatory responsibility to 
ensure that the industry adheres to prescribed standards governing its operations. These standards, particularly those 
relating to the accuracy of operational and process measurements, are of critical importance since these have a direct 
bearing on the payments cane growers and raw sugar manufacturers receive.

The Institute is the principal research, development and extension organization serving the sugar cane industry and 
delivers these functions through its three main departments:  Agricultural Services, comprising Cane Agronomy, Agri-
cultural Engineering, Variety Development, Extension Services; Factory Services which include Instrumentation, Me-
chanical Engineering, Sugar Technology and Environmental Monitoring; Central Services which include Information 
Systems, Economics & Statistics, Central Analytical Services and Administrative Services. 

AGRICULTURAL SERVICES DIVISION
Sugar Cane Pathology: With fresh outbreaks of smut and rust affecting the industry, the Institute focused much ef-
fort on assessing the impact, containing the spread and effecting control of disease throughout the industry during 
2009. Smut continued to have its biggest impact on varieties J9501, BJ8532 and BJ8534 while the orange rust began 
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to affect BJ82156 in addition to the earlier identified susceptible varieties, BJ9186 and BJ7230. Even as orange rust 
remained largely confined to the Worthy Park area, smut could be seen throughout the industry with the heaviest 
infected fields observed in the southern Clarendon and St Catherine areas.

At Worthy Park, approximately 17% of area was under smut and rust susceptible varieties in 2008 when observations 
began. Over a period of a year when resistant varieties maintained relatively steady yields of 77.87 and 76.25 tonnes 
cane per hectare (tc/ha) in 2008 and 2009, respectively, orange rust was estimated to cause over 17% drop in yield 
of susceptible varieties. Highest drop in a single field was 61%, (from 96.10 to 37 .38 tc/ha) recorded from a field on 
the Bog Walk farm. On 146 ha occupied by BJ9186 and BJ7230 at Worthy Park, orange rust was estimated to have 
cost approximately J$8.5 million in sugar losses. 

Smut prone varieties BJ8532 and J9501 were estimated to have lost 47% of tc/ha between 2007 and 2009 at Worthy 
Park. Between 2008 and 2009, highest yield loss to smut in a single field was also recorded at the Bog Walk farm 
where a field in BJ8532 fell from 89.89 to 46.90 tc/ha (47.93%). On 42 ha continuously in smut infected BJ8532 and 
J9501 between 2007 and 2009 sugar loss was estimated at 98.87t for a value of some J$3.95 million.

In acting to counter the smut and orange rust outbreaks, the Institute launched an Emergency Certified Seed Cane 
programme under which over 50 ha of new resistant varieties were established by September in each of the major 
ecological cane growing areas. These were designed to provide the nucleus for a major nursery expansion programme 
during 2010. Varieties so established included BJ8783, BJ82105, BJ7938, CR892023, BT80311 and BJ8841. 

Instances of clones infected by orange rust were encountered in variety trials at various locations across the industry. 
Such infected clones were immediately discarded. The disease thus affected not only commercial production but also 
impacted SIRI’s variety development programme. 

There was also continuing work on ratoon stunting disease (RSD) involving the sterilisation by hot water treatment of 
varieties BJ9087 and BT80311 and potting for eventual field establishment of nurseries. This procedure is to ensure 
that seed cane distributed to growers by SIRI is delivered in a disease free state. The RSD survey that was started at 
Worthy Park in 2008 was completed in 2009. Data analysis showed no conclusive impact on yield but the study was 
complicated by the appearance of orange rust in some of the fields evaluated. 

Entomology: The Institute continued the programme of rearing and releasing Cotesia flavipes, the imported parasite 
of the sugar cane stalk borer in an effort to contain the level of stalk damage inflicted by the borer. The focal point 
of releases was New Yarmouth estate on the irrigated plains which traditionally sustain the highest levels of damage. 
Although New Yarmouth was the original site of field establishment in the 1980s, in recent years SIRI’s monitoring 
revealed that the parasite had dwindled to almost negligible levels. During 2009, field collection of the borer and 
rearing under observation in the laboratory showed a resurgence of the parasite’s population levels to above 5% of 
borers sampled. However, the annual stalk damage survey continued to show internode damage levels well above 
the acceptable threshold of 5% thus indicating a need for further work in borer control. 

Variety Development: In its continuing programme of search for higher yielding disease resistant varieties, the In-
stitute established a Stage I nursery containing approximately 42,000 seedlings (each a potential new variety) on a 
private farmer’s holding in Clarendon. This placement on a private holding was a precautionary step taken in light 
of uncertainties surrounding operations on the Sugar Company of Jamaica estates which were slated for divestment. 
One Stage II trial (BJ2010 series) was however fielded at Bernard Lodge. Establishment and growth were satisfactory.

Two holding-nurseries for yield trials were established, one at Everglades Farms (BJ2001 series) the other on a pri-
vate farmer’s holding and comprised 50 varieties from the BJ2003 series and 35 foreign varieties. Emergent varieties 
BJ9310, BJ9221, BJ9250, and BJ9252 showed good promise in the final phase of testing and were undergoing pre-
commercial extension in plots in Clarendon and Westmoreland.

Nine trials, including varieties from seven series were established on five estates. Five trials were harvested and the 
data analysed. Better performing varieties were moved to the next stage of evaluation.

New elite varieties, BJ8783 and BJ8841 were widely propagated in nurseries during the year. Pending observations 
on their reactions to the new orange rust disease, these are earmarked for major expansion thrust in the immediate 
future. 

Physiology: The Institute began testing a photosynthesis measuring device which may be used as an indicator for the 
effectiveness of herbicides or ripeners (in the absence of physical evidence which could be influenced by environ-
mental conditions). The equipment measures the ratio of gases such as carbon dioxide and oxygen within the leaf as 
a measure of photosynthetic activity. This device will be further tested as a tool in field experimentation. 
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A number of common herbicides were demonstrated under diverse environmental conditions and management 
practices on farms such as Fred M Jones Estate, Holland, Handal’s farm, Bajoo’s farm, Springvale farms etc. This exer-
cise was designed primarily to validate SIRI’s weed control recommendations to the satisfaction of growers. 

In collaboration with the Extension Department, a number of training seminars were held across the industry empha-
sising proper weed management practices. There was also a programme of calibration and outfitting knapsack and 
boom sprayers on farms and estates in the ongoing drive to promote effective weed control. 

The use of chemical ripeners was recommended to various growers across the industry. There was no application 
of this technology within the SCJ group of factories but where the practice was carried out at Holland, the Institute 
participated in monitoring application and the subsequent sampling and evaluation processes.

Extension: SIRI’s Extension Services were heavily engaged in the Cane Expansion Programme (funded by the Min. of 
Agriculture and Fisheries through the Sugar Industry Authority) carrying out screening of loan applications, evaluation 
of farm business plans, assessing work quality all the way to harvesting. Much of the 3119 ha planted (2244 ha by 
estates and 875 by farmers) in 2009 was facilitated by this programme. Productivity of fields planted during 2008 and 
harvested in 2009 was variable:

  Westmoreland  60-85 tc/ha

  Clarendon  71-71 

  Trelawny  45- 89

  St Catherine Plains 63- 86

  St Catherine Hills 63- 66

  St Thomas  77- 130

In addition, the Extension  Department was involved in identifying reliable farmers to participate in the Emergency 
Certified Seed Cane programme set up to combat diseases associated with sugar cane cultivation.. This project in-
volved inspection of potential seed sources and the linking of supplier and purchaser, often requiring transportation 
and delivery of seed cane across the island. This was then followed by monitoring to ensure adequate land prepara-
tion, planting and husbandry followed by inspection and roguing to ensure purity of stands. 

The McNie nursery at Mason River was replanted with two new varieties to provide the base for cane expansion for 
farmers in the Upper Clarendon area.

Extension Services further promoted the use of reduced tillage technology both for cost saving and soil conservation 
purposes to growers in Westmoreland, Trelawny, St Elizabeth and Clarendon. Plots earlier established by this method 
gave yields of 61-68 tc/ha during 2009 although they may not have received desired levels of husbandry. 

Extension Services also organized and conducted pre-crop training seminars which focused on efficient harvesting 
and delivery of canes by both estate and associated private farms in each factory area. Against the background of 
the emergence of smut and orange rust, another series of seminars was conducted across the industry in the second 
half of the year to alert growers to the threat posed by these diseases and to advise of recommended approaches to 
combating them. With the aid of personnel in the Variety Department, much emphasis was placed on attempting to 
get growers to identify differences in varieties and to appreciate which ones must be discarded at this time and which 
may be planted. 

In collaboration with New Yarmouth and along with the Jamaica Association of Sugar Technologists, the Extension 
Services organized a major Field Day at that estate looking at “Best Practices in Cane Establishment” under drip and 
centre pivot irrigation systems.  

Agricultural Engineering: Irrigation and drainage plans were developed for farmers in Clarendon and St Catherine 
benefiting from the SIA administered EU grant funds. SIRI’s engineer supervised installation of the drip irrigation sys-
tems. GPS mapping was provided for a major drip irrigation project at New Yarmouth and to redefine field boundaries 
at Everglades. 

With the use of a recently acquired Ultrasonic Flow Meter, SIRI determined drainage flow rates at Holland to guide 
the estate’s land reclamation project. Also, GPS technology was explored as a means of developing an early warning 
flood alarm system for flood prone sections of the estate. In the event of a developing flood, the estate would, in a 
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timely manner, activate its pumping station and relieve water buildup before the area becomes totally inundated. 

The new “cane thumper” cane harvester was also demonstrated at Everglades and data collected on machine perfor-
mance. There was also continued collaborative work with the Ministry of Mining and Energy in developing an Energy 
Demand model within the sugar cane industry.

SIRI collaborated with the Petroleum Cooperation of Jamaica in designing an irrigation system for an experimental 15 
ha bio-diesel project based on the use of the Jatropha plant. 

Nutrition: Apart from the routine testing and evaluation of soil and leaf samples for making fertilizer recommenda-
tions, at the request of growers, the Institute also conducted laboratory tests on fertilizers containing bio-solids as 
well as on the more common inorganic fertilizer mixtures. Also, trials involving use of bio-solids were laid down at 
Advance Farm Limited in Trelawny and Rhoden’s farm in Westmoreland. 

Yield data was collected from ongoing experiments at Holland involving use of various combinations of boiler ash and 
inorganic fertilizer. There was also experimentation with application of nutrients by fertigation (nutrients applied via 
irrigation water), utilizing centre pivot irrigation systems superimposed on plots prepared by conventional tillage and 
plots prepared by reduced tillage techniques. 

FACTORY SERVICES DIVISION 

Mechanical Engineering

1 . Core Samplers

Out- of - crop maintenance on core samplers was carried out just before the start of the crop at all factories. Mainte-
nance included repair or replacement of damaged and malfunctioning components, setting the press gaps, adjusting 
the sequence cycles and pressure switches. 

The core sampler structure at Frome was repaired and repainted as were the core laboratories at Frome, Worthy Park 
and Monymusk.

An overall sampling and testing of 91.98 percent of cane deliveries at the cores was achieved during the 2008-2009 
cropping period compared to 85.68 percent for the previous crop.

During the crop, the problems indicated below were experienced at the various core samplers and corrective action 
taken.

Frome

The Number1 press cylinder cartridge broke and the complete hydraulic cylinder had to be replaced. The Number 2 
press cylinder was observed to leak oil and had to be repaired.   A burnt out contactor  on the Number 1 core sam-
pler had to be replaced as a result of overloading.. Oil leaks were observed at the shredder and borer motors at the 
Number 2 core sampler, requiring repairs to both motors. The frequency of burst hydraulic hoses requiring replace-
ment was significantly lower than that occurring during the previous crop. Routine building up of all three shredder 
hammers was carried out to maintain the required preparation index.

A crop average of 82.66 percent testing was achieved compared to 80.22 percent for the previous crop.

Appleton

This system had a very good run achieving a crop average of 98.83 percent testing, up from 97.37 percent in the 
previous crop. The ejector cylinder showed a tendency to leak oil and repairs were effected to remedy this defect.

Monymusk

Both units performed well, resulting in an overall crop average of 99.64 percent testing, a slight  improvement from 
99.28 percent in the previous crop. 

Bernard Lodge

No major problems were experienced with this unit.
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Worthy Park

The borer motor developed an oil leak and had to be repaired. This unit had a crop average of 88.82 % testing, show-
ing an improvement from 83.65 % in the previous crop.

St. Thomas Sugar Company

The ejector cylinder tended to leak oil but repairs to the unit corrected this defect. The main pump signal solenoid 
valve coil burnt and had to be replaced. The pressure switches were re-adjusted for the setting of the automatic cycle. 
This unit had a crop average of 92.72 % testing, up from 72.39 % in the previous crop.

Long Pond

This unit had a good year, finishing with a crop average of 95.06 % testing, essentially the same, 95.03 %, as in the 
previous crop.

2.  Preventative Maintenance

Laser Alignment

Laser alignment of steam turbines and powerhouse alternators was carried out at Appleton, Frome and St. Thomas 
Sugar Company. A total of twenty machines were checked and the alignment corrected on those which were mis-
aligned.

Dynamic Balancing

Dynamic Balancing of boiler fans and centrifugal baskets was carried out at Frome, Appleton, St. Thomas Sugar Com-
pany, Worthy Park, Long Pond and Monymusk. A total of sixty five pieces of equipment were examined and dynamic 
balancing was carried out on those that were found to show excessive vibration.

Ultrasonic Thickness Testing

This service was utilized mainly by Worthy Park, Appleton and St. Thomas Sugar Company.

Ultrasonic Flaw Detection

This was carried out on shafts at St. Thomas Sugar Company.

Vibration Measurements

Vibration measurements were carried out on various pieces of equipment at Worthy Park, Frome, St. Thomas Sugar 
Company, Monymusk, Long Pond and Appleton.

Project

Fabrication of eight high pressure filtration units which were requested by the Sugar Technology Unit was successfully 
completed. These units were required as components of a high pressure filtration system to be used in conjunction 
with NIR polarimeters for determining  polarmetric values for juice samples, a technique which is to be introduced in 
all core laboratories starting with the next crop. 

Sugar Technology

Characterisation of Polysaccharides in Sugarcane

This project is a continuation of ongoing work to identify and quantify polysaccharides in sugarcane. The study 
involves the testing of varieties currently under investigation in the variety development program. Cane samples col-
lected through the Variety Unit are analyzed for pol, brix, total sugars, total polysaccharides, and starch. Previous 
work has indicated the presence, in addition to starch and dextran, of another polysaccharide, sarkaran in some cane 
varieties. Since difficulties in processing juices have been attributed to sarkaran, varieties containing the latter should 
not be considered for further propagation in variety trials unless other highly favourable characteristics outweigh the 
disadvantages associated with sarkaran
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Analysis of Mannitol  as a Tracer for Bacterial Infection in Sugar Cane

Work on the above project is at a preliminary stage. Mannitol, an alcoholic compound derived from mannose, a sugar 
related to glucose, has been shown to be a major degradation product of sugar cane deterioration produced by Leu-
conostoc bacteria, the same bacteria responsible for dextran formation in deteriorated sugar cane.The objective of 
this project is to develop technical proficiency in the analytic reported by Eggleston et al  in the USA for the quantita-
tion of mannitol and its use as a tracer for bacterial infection in sugar cane. The aim is to develop correlation between 
levels of mannitol and dextran and to use this relationship as an index of deterioration in cane delivered to the mills.

Reducing Sugar Levels in clarifi ed Juice and Syrup at St. Thomas Sugar Factory

At the request of factory personnel, samples of clarified juice and syrup were collected and analyzed to investigate 
the levels of inversion occurring across the clarified juice and syrup stages of the process. 

Investigation into Excessive Scaling in Evaporators

The chemical analysis of scale deposits taken from evaporators at the Worthy Park factory was undertaken by SIRI 
Central Laboratory. 

Investigation into Polysaccharide levels in process streams

Samples were collected across all process streams at a factory and quantitative analysis of total polysaccharide, starch 
and dextran was carried out.. Recommendations were made on chemical dosage to be applied. 

Hydrolysis studies on starch and bagasse

Supervision of the above studies were provided for two summer students in the BSc degree programme in Applied 
Chemistry of the University of the West Indies, Mona (see page 5)

Factory Extension Services

Collaborative Sugar Tests

Two collaborative sugar tests were conducted over the cropping period. The general objectives of the tests were to:

  conduct a comprehensive evaluation of the performance of all factory laboratories with respect to analyses 
of pol and moisture in sugar;

  standardize the methods of analysis and equipment used in polarization and moisture determinations;

  provide technical support to laboratories to ensure the highest level of accuracy and precision in results 
reported;

  establish acceptability limits for data produced using statistical techniques.

The results showed that  pol values determined at the SIRI Central Laboratory were higher than the overall average in 
the first test but slightly lower than the overall industry average in the second. Most of the laboratories produced ac-
curate results with reasonable precision, the highest reproducibility in terms of precision for pol values being obtained 
by the SIRI Central and Appleton Factory Control Laboratories. 

The results for moisture were more precise than those obtained for pol. A few  laboratories produced results which 
deviated considerably from the average but the majority of the results obtained showed good precision and accuracy.

An additional test using Octapol as clarifier was carried out at Frome where the control laboratory at the start of the 
crop was using Octapol as a clarifier to measure pol in commercial sugar. Laboratory personnel were instructed to 
revert to the use of lead subacetate as the use of Octapol resulted in an underestimation of the pol in sugar. It was 
agreed that Octapol should not be used for this determination unless an acceptable correlation factor between Oc-
tapol and lead subacetate could be established.

Since the factory reported that it was experiencing difficulty in sourcing lead subacetate, the Institute made available 
one of the NIR units it was using in trials in pol determinations in juice to the control laboratory. This was to facilitate 
pol analysis during the second half of the crop since the use of NIR polarimetry for determining pol values in raw sugar 



SIA Annual Report 2009     Page 11

does not require the use of lead subacetate.

An investigation into unexpected results obtained in the control laboratories at both St. Thomas and Trelawny Sugar 
Factories was undertaken. Calibration of the polarimeter and the balances was checked to determine the accuracy of 
the equipment. In addition, the analysts at both laboratories were re-trained in the analytical techniques involved in  
polarimetric determinations of raw sugar. 

Collaborative Cane Tests

Two collaborative cane tests were carried out over the duration of the crop. The objective of the test was to ensure 
that all core labs were operating within guidelines set out by the Sugar Industry Act. Emphasis was placed on juice 
analysis for determining JRCS values, moisture levels, fiber percentages and the level of cane preparation (PI).

The JRCS values for the two tests resulted in small standard deviation, 0.38 for an average JRCS of 13.30 for the first 
test (four cores reported) but, with ten cores reporting in the second test, the deviation increased to 0.85 for an aver-
age JRCS of 14.78. 

Fibre analyses varied from 11.3 to 12.9% (average 12.3%) in the first test to 12.1 to 16.3% (average 14.0%) in the 
second test.

The efficiencies of shredders in cane preparation, open cell (preparation index) analyses, showed that all the shred-
ders at the core laboratories operated above the minimum standard preparation index of 80 % established for the 
shredders installed at  core laboratories. PI values ranged from 81 to 96% in the first test (average PI, 91.7%) and from 
86.8 to 98.4% in the second test (average PI, 92.7%). These results represent an improvement over former years (e.g. 
89.1 to 93.1% in 2007).

Automatic Sugar Samplers

All the sugar samplers except for those installed at Worthy Park Estate were re-evaluated and retrofitted to ensure a 
more representative sampling of the sugar produced.

Core Laboratory Training Seminars

The 2009 training seminars were conducted at six of the seven factories. All seminars were very successful and saw 
full participation from the Core Laboratory staff. Topics covered in the seminar included:

  A review of core laboratory performance in 2007/2008

  Occupational Health and Safety at the Core  

  Overview of core laboratory repairs and preventative maintenance 

  Interactive session on analytic techniques, instrument use and core  operations.

Best Performing Core Laboratory and Best Kept Factory

The award for the best performing Core Laboratory was won by Monymusk while, the award for the best performing 
Factory was won by Appleton Estate.

Instrumentation Department
The Instrumentation Section successfully carried out the following routine duties:

1. Servicing and reinstalling all sugar samplers.

2. Servicing and calibrating all Bagging scales.

3. General maintenance of the Servo Balans scale at OchoRios.

4. General repairs to all truck scales excluding those at Frome.

5. Calibrating all truck scales for certification.

6. Assisting in the certification of all truck scales.

7. General maintenance of Servo Balans sugar and juice scales.
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8. General Service of all central, core and factory laboratory instruments.

9. Checking and installing all new instruments on arrival.

10. Maintaining a parts and spares inventory for the department.

11. Providing technical support to factory personnel.

12. Assisting in the delivery of training programmes and seminars.

13. Designing and building control circuits for high pressure filtration units.

14. Modifying run-off valves on high pressure filtration units.

15. Modifying sugar samplers at Frome, Monymusk and Long Pond.

Environmental Monitoring  and Management
The main activities of the Section included monitoring of factory waste water from sugar factories, seminars and meet-
ings with Environmental Committees at factories.

Pollution Control Programme

For a number of years the sugar industry has been making efforts to become compliant with the relevant environmen-
tal legislations. The Institute has been instrumental in facilitating the efforts of the industry to achieve this objective 
but considerably more effort is needed in this area.

There are a number of environmental legislations governing the sugar industry, chief of which are: 

The NRCA Air Quality Regulations (2006)

The Water Resources Authority Act

The NRCA Act of 1991 (Section 17)

The National Solid Waste Management Authority Act

The Clean Air Act and the Public Health Act.

In addition to these environmental legislations, the industry developed and adopted a set of practical guidelines 
in 2004. This document, the Environmental Code of Practice for the Sugarcane Industry, is a voluntary instrument 
consisting of a set of non-legislative requirements by which an entity or group of entities agrees to adhere. To date 
many of the guidelines contained in this document such as the implementation of proper waste disposal practices, 
management of leaks and spills, air emission control, noise control, green procurement, environmental education and 
communication especially as it relates to communities, have still to be implemented.

Over the last year (2008) there was increasing need for compliance to be achieved by the government- owned facto-
ries before divestment as well as to implement the recently enacted air regulations.

The Institute participated in discussions between the Sugar Company of Jamaica (SCJ), the holding company for the 
government owned estates and the National Environmental Planning Agency (NEPA) for the company to develop an 
Environmental Action Plan to be implemented over the period March 2009 to December 2011 which would allow 
the organization to become fully compliant.

Compliance with Trade Effl uent Standards

Compliance with the Trade effluent standards for all factories has still not been achieved. Progress has, however, been 
made at the Appleton Factory where a series of treatment ponds have been put in place to treat ash slurry from the 
boiler operation and also to treat factory wastewater. Two additional ponds are being constructed to be commissioned 
at the start of the 2009/2010 crop. These are expected to further  control  these pollutants and ultimately allow the 
factory to achieve compliance. 

The Monymusk factory has also made efforts to reduce the level of pollutants in their factory wastewater. This was 
done by installing a mud conveyor system to remove filter mud and transport it to the fields. However, damage to the 
conveyor belt resulted in the factory resorting to the less favourable practice of disposing the filter mud slurry with the 
factory effluent pending completion of repairs to the belt.
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Cane burning

The practice of cane burning before harvesting still remains an issue within the industry. The National Environment 
and Planning Agency (NEPA) has requested information on the status of the sector in meeting the 2010 deadline to 
stem the release of dioxins, furans, particulates and greenhouse gases associated with the burning of cane. 

It must be noted, however, that cane burning is not regulated under the NRCA Air Quality Regulations but is subject 
to other legislations such as the Country Fires Act (1942) and the Public Health Nuisance Regulations. 

In order to respond to the above concerns, the industry is encouraging stakeholders to return, where possible, to the 
practice of green cane harvesting.

Wastewater Monitoring

The monitoring of the trade effluent from sugar factories was carried out in accordance with Section 17 of the NRCA 
Act 1991. The Act requires that all facilities that discharge effluent to a river, stream, sinkholes or land should report 
to the NRCA on both the qualitative and quantitative aspects of their effluent. The Institute continued the program of 
collecting and analyzing wastewater from sugarcane processing on behalf of all sugar factories. The wastewater qual-
ity for all factories continues to be in violation of the NRCA standards for trade effluent. In general, factory effluents 
continue to be out of compliance with NRCA standards with respect to Biochemical Oxygen Demand(BOD) and 
Chemical Oxygen Demand (COD).

Special Project

OXYDOLTrials on Sugar Factory Wastewater 

The Sugar Industry Research Institute (SIRI) acquired a sample of the product OXYDOL from its manufacturer, Agran-
co, for the purpose of establishing its applicability to the treatment of wastewater resulting from the processing of 
sugarcane. OXYDOL is a blend of enzymes, probiotics and organic catalysts designed to break down organic and 
inorganic contaminating substances present in contaminated waters. OXYDOL acts on these contaminating sub-
stances, digesting them down into more basic components that are more easily absorbed into the environment. Other 
OXYDOL ingredients accelerate this digestive process, also eliminating and preventing the formation of algae, other 
micro-organisms and other undesirable substances. The aim of the study was to establish its applicability to sugar 
industry, specifically, its use to treat sugar factory wastewater for the reduction of Biological Oxygen Demand (BOD), 
Chemical Oxygen Demand (COD), Nitrates, Phosphates, Sulphates, Total Suspended Solids (TSS), Fecal and Total 
Coliform. 

Preliminary results were not encouraging. Based on the long retention time that is needed for effluents treated with 
the product to achieve the required standards especially for BOD and COD, it appears not to be applicable to the 
sugar industry except in cases where large land space is available for the lagooning of the waste water.

Seminars

The Institute, at the request by the National Environment and Planning Agency (NEPA) conducted a training seminar 
on June 17, 2008 at the NEPA office in Kingston. The Agency was promoting pollution prevention in the sugar industry 
and as such wanted its staff to be more knowledgeable about the various processes within the sugar industry including 
both field and factory operations. Members from the Pollution Prevention and Control Branch along with members 
from the Applications Branch participated. A presentation entitled “Pollution Sources at Sugar Factories - Prevention 
and Control Measures,” was presented by Mrs. Elaine Manning. An overview of the sugar process was given by Mr. 
Niconor Reece while Mr. Trevor Falloon spoke in detail on sugarcane agriculture including sugarcane harvesting.

A presentation on the use of pesticides and their impact on the environment was done at the Claude Mackay High 
School in Clarendon on November 12, 2008. Mr. Edmond Lewis of the Agronomy Department also gave a presenta-
tion to a group of science students.

A presentation on the “Safe Handling of Laboratory Chemicals” was presented at all Core laboratories except for 
that at Worthy Park which did not participate in the annual Core laboratory training seminars put on by the Institute. 
Participants were exposed to information on; 

  Physical and chemical properties of Laboratory chemicals used. 

  Hazards associated with the chemicals used in the Core Laboratories.
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  Proper storage and handling of the chemicals used.

  The importance of the Material Safety Data Sheet (MSDS) and how to use the information given in the MSDS.

Meetings     

In conformance with NRCA Air Quality Regulations  which came into effect on July 2006, sugar factory owners/
operators were required to apply for their licences before December 31, 2008. Environmental Committee Meetings 
were held at some factories to discuss the criteria for the licence application. Factories were encouraged to start the 
application process in order to meet the year end deadline. 

CENTRAL SERVICES

Economics & Management Information
SIRI provided administrative and technical support for a $100 million loan facility for replanting provided through 
the SIA by the Sugar Transformation Unit of the Ministry of Agriculture and Fisheries. Apart from facilitating routine 
replanting, under this programme two farms in the Bernard Lodge area were outfitted with drip irrigation systems. 
A loan recovery of up 100% was achieved in some factory areas though the overall recovery rate was approximately 
71%. Frome registered lower than expected recovery as cane fires wreaked havoc with growers’ ability to manage 
the harvest.

SIRI’s assessment of the profitability of cane growing took note of the sustained high price for Jamaica’s sugar, de-
spite price cuts associated with the ending of the previous marketing agreement with the EU. When viewed against 
increases in production cost, it was estimated that growers still needed to produce at approximately 75 and 85 tc/ha 
(or 7.5 & 8.5 ts/ha) in rain-fed and irrigated areas, respectively, to obtain reasonable returns on investments. However 
the annual Cane Yield Survey showed that relatively few farmers attained these levels of productivity.

Central Analytical Laboratory
The Laboratory continued routine analysis on wastewater samples, water for irrigation purposes, soils, plant tissue, 
fertilizers, cane juice, sugars and molasses samples from the sugar factories over the period under review.  Analytical 
support was given to activities and projects from both the Agricultural and Factory Services Divisions.  A total of 13 
417 analyses were done on routine samples.  

Sugar Quality 2009

The average pol for the industry was 98.42� showing an increase of 0.26 over last crop.  The safety factor of 0.22 was 
well within the specification of not more than 0.30.  The industry wide average for dextran was 265, still above the 
maximum value of 250 but showing a great improvement over the value of 378 mau for the last crop.  The average 
reducing sugars, 0.36, was within the specification of less than 0.70% and both raw (2782 IU) and affined (1183 IU) 
colour values were within the specification of 3000 and 1500 IU respectively.  

Molasses Quality 2009

The results obtained for the analyses of molasses showed improvement in the exhaustion of final molasses at all the 
factories. However, there is room for improvement.

Wastewater Analyses 2009

The routine analysis of wastewater was conducted in the normal fashion.  The results for the samples analysed, 
showed that biochemical oxygen demand (BOD) and chemical oxygen demand (COD) were always much higher 
than the standard of 30 and 100 ppm respectively, even values for the out-of-crop period; whereas the other param-
eters only sometimes exceeded the specification as set out by the National Environmental Planning Agency (NEPA) 
for wastewater from factories.  Nitrates and sulphates were usually within the specifications of 5 and 250 ppm re-
spectively. However, those for phosphates generally exceeded the standard of 5 ppm.  Oils were found to be absent. 
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ISO 17025

The laboratory continued to maintain the procedures and systems required for accreditation.  These have assisted the 
laboratory in meeting its performance targets. Internal audits were conducted and a few non-conformances detected.  
These must be addressed before accreditation is sought.  

HPLC 

Research into using the High Performance Liquid Chromatography (HPLC) as a tool for variety improvement and se-
lection was started.  Preliminary investigations showed that there is some correlation between HPLC results and wet 
chemistry methods for total sugars present and should allow us to identify markers appropriate to choosing varieties 
best suited to meet the needs of the industry.  

Information Systems
Reinitialization and preparation of the Core Program for the 2008/2009 crop were done at five factories between 
January and March and for the 2009/2010 crop at Frome, in December. A similar procedure was carried out at 
Worthy Park, Ocho Rios and Marcus Garvey Drive – sites where the Scale Program is in operation. The Factory Lab 
program was also reinitialised at two locations and the Data Capture program at one location.

The following publications were completed during the year:

• Sugar Cane Magazine

• SIRI 2008 Annual Report

• JAST conference presentations 

Factory reports were generated, disseminated via email and also made available on the website. 

General system support was provided to all users, including those at the Core Labs, Ocho Rios and Marcus Garvey 
scale units, SIA, SPF, and the SIRI offices at Bernard Lodge and Frome. Additionally, maintenance, repairs, and re-
building of computers and printers and also network maintenance were effected across the institute and also at the 
SIA. Maintenance and updating of in-house programs such as the Lab and Loan programs were also undertaken. 

Other aspects of the Institute’s work are reflected in various papers presented at the Annual Conference of the Ja-
maica Association of Sugar Technologists: 

Review of the 2008-09 Sugar Crop by D. Little & E. Roberts

Application of model for Analysis of Energy Demand (MAED) for the Jamaican Sugar Cane Industry by L. White & O. 
Alcock

A synopsis: The role of Sulphur in Plant Nutrition in Jamaica 1949-2008 by C. Fearon

Rising input and operational costs and implications for viability of small farms by C. Woolery

Profitability of growing cane by subsistence farmers in the Uplands of Clarendon and St Catherine by E. Henry

New use for old Herbicides by E Lewis

The impact of sugar cane smut and orange rust on yield at Worthy Park by T. Falloon

Meeting the variety needs of a changing sugar industry by U. Green and K. McPherson 

Comparison of the VSI Starch Method to the Modified Starch Method by M Wilson and S Hyman. 

Factors affecting the Activity of Alpha-Amylase application in Raw Sugar Manufacturing by L Campbell. 

WORLD SUGAR SITUATION
World sugar production in 2008/09 declined by a massive 13.4 million tonnes, or 8%. This follows the marginal 
reduction of 0.5% in the previous year.  Asia was hit the hardest, mainly as a result of failed sugar policies, the low 
prices from 2007 to 2008 and adverse weather conditions.  It was India which caused the greatest turbulence on 
the international sugar market in 2009. The two main reasons for India’s widely fluctuating production figures are 
weather and a tightly government controlled sugar market. While nothing could be done to influence the weather, 
market interference could be achieved in a more sensible manner. The country’s sugar policy is heavy handed and 
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characterised by a conflict of aims. On the one hand the government tries to keep domestic prices at reasonable levels 
to rein in inflation and please consumers while on the other hand it mandates cane prices often detached from supply 
and demand. The mill sector therefore is often stuck between a rock and a hard place suffering enormous losses. This 
policy frequently leads to wrong or belated price signals.  

In 2009 sugar prices more than doubled making the sweetener the second best performing commodity next to cop-
per. Tightening supplies were the main driver behind the spectacular rise in sugar prices. After a weak performance 
at the end of 2007/08 sugar prices started to increase at the beginning of 2008/09. This increase stemmed from a 
number of sources, the most important being that the market was expected to shift from surplus to deficit in 2008/09 
with the shortfall expected to persist for several years. The price rise accelerated as India was suspected to become a 
major importer following a sharp drop in production. Also other countries such as the US and Pakistan were likely to 
increase their imports. Prices continued on its upward trend and in August reached a 28 -year high after news broke 
of the lack of rain in India and too much in Brazil. Production forecast was slashed, deepening concerns about global 
shortages. 

Prices ended the year on a high as the market came to the conclusion that prices would remain high for at least the 
next 12 months as the possibility of another larger global deficit appears to be on the horizon. 

THE EUROPEAN UNION
The new EU sugar regime is now fully implemented. The reference price has now been reduced by the full 36%. The 
EU has turned full circle from being a large net importer at the time when the sugar regime first commenced in 1968 
to a large net exporter over the years to 2005/06, followed by a return to being a large net importer after the end of 
the reform process. Since 2006 production in the EU has been reduced by nearly 6 million tonnes to attain the reform 
objective of some 13.3 million tonnes of sugar production compares with 18.3 millions tonnes before the reform. 
The number of beet sugar producing countries fell from 23 to 18 with Bulgaria, Ireland, Latvia, Portugal and Slovenia 
now out of production. Among the 18 member states producing beet sugar approximately 75 % of production is now 
concentrated in France, Germany, Poland the UK, Netherlands and Belgium. They are supposed to be the countries 
with the most efficient sugar industries and the highest yields. 
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Most EU countries are now in deficit, a few balanced and France remains in surplus. To meet internal consumption 
the EU must import approximately 3.5 million tonnes compared with 2.6 million tonnes previously. While the EU 
commission regards the reform a complete success, industrial users are less happy. They complain that now only 6 
companies cover 75% of internal EU consumption which opens the door to price manipulation.  They also lament 
that the sugar market is still heavily regulated, that producers’ quotas prevent efficient suppliers from increasing pro-
duction to benefit from economies of scale and that the export of goods containing sugar remains bureaucratic. 

While EU producers are eager to restrict the inflow of sugar to maintain domestic prices, sugar users worry that tighter 
supplies will lead to further price rises. What is clear is that reform of the regime has exposed consumers to supply 
volatility. The sharp reduction in internal production and the sharp rise in global prices have made the EU a much 
less attractive marketplace for its traditional suppliers which could lead to supply side problems. Under the new 
import rules the EPA and EBA supply arrangement and the tariff rate quotas do not result in any obligation to supply 
in contrast to the expired Sugar Protocol under which the beneficiaries had an obligation to supply the guaranteed 
quantities amounting to 1.295 million tonnes. In case of a further rise in global prices, EPAs and LDCs may find it 
more attractive to send their sugar to the regional or the global market. In that case the EU would have to turn to the 
world market to cover its needs

OUTLOOK FOR 2009/10
In 2009 sugar prices more than doubled making the sweetener the second-best performing commodity next to cop-
per. The market was in deficit for the first time in four years, a situation that is expected to continue in 2009/10.  It is 
believed that raw sugar prices could increase to as much as 30-40 cents/lb in the next 18-24 months given tight sup-
plies and the danger of a build up of inflation in response to the huge liquidity that has been pumped into the global 
economy to tackle the financial crisis. While those prices still seem far away, the market clearly has the potential to 
rise further. Sugar production has a tendency to respond strongly to high prices, however most analysts agree that the 
supply response to high prices seen in 2009 will be weak due to adverse weather in India and Brazil. Moreover, the 
price rise in 2009 came to late to influence 2009/10 production. 

Production is forecast to remain below global demand with stocks expected to fall by another 6 million tonnes. This 
would lead to a perilously low level of stock. While there was no physical shortage of sugar in 2008/09 due to surplus 
stocks from past years that could change in 2009/10 due to stock depletion in top consumers such as India.

While the estimates for 2009/10 cannot stand on firm ground, the market has already begun to speculate what could 
happen in 2010/11. It is expected that consumption growth will accelerate due to the anticipated recovery of the 
global economy which means that the world economy could face a considerable deficit if world production remains 
stable. 

Although much depend on weather it is almost certain that production will rebound in 2010/11 with the only ques-
tion unanswered being to what extent. It is believed that there could be a small surplus of around 0.5 million tonnes 
meaning that production and demand would be roughly balanced. 

WORLD SUGAR PRODUCTION 2009/10

Production Area Tonnes (mln)

Europe       25.47

Africa       10.86

North & Central America  19.06

South America 47.48

Asia       51.55

Oceana   5.27

TOTAL 159.69
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2008 2009

FACTORIES Estates Farmers Total Estates Farmers Total
Frome 311,845 298,497 610,343 204,772 197,570 402,342
Monymusk 131,153 48,687 179,840 191,632 66,570 258,202
Bernard Lodge 154,130 41,099 195,229
Long Pond 42,811 39,404 82,216 28,038 24,515 52,553
St. Thomas 88,556 79,115 167,670 65,486 63,889 129,375
Appleton 189,159 52,501 241,660 185,718 120,941 306,659
Worthy Park 90,389 84,701 175,090 82,050 103,399 185,449
TOTAL 1,008,043 644,004 1,652,047 757,696 576,882 1,334,579

FACTORIES 2004 2005 2006 2007 2008 2009
Frome 56,978 42,515 46,524 53,729 49,828 37,847
Monymusk 27,091 9,322 18,400 16,957 15,421 19,342
Bernard Lodge 21,869 14,053 15,124 16,114 15,017
Long Pond 10,410 4,654 8,761 9,884 6,399 3,833
St. Thomas 13,492 10,426 10,928 14,151 12,886 11,486
Appleton 29,267 21,404 26,196 31,332 22,310 31,625
Worthy Park 24,566 21,833 20,949 22,220 19,011 21,685
TOTAL 183,672 124,206 146,882 164,387 140,872 125,818

FACTORIES 2004 2005 2006 2007 2008 2009
Frome 10.50 10.42 9.34 9.47 9.58 11.34
Monymusk 11.11 9.90 10.26 9.92 10.20 10.62
Bernard Lodge 10.60 9.51 9.62 9.42 9.58
Long Pond 10.37 9.75 9.80 9.88 10.89 10.87
St. Thomas 9.60 10.24 10.24 9.12 9.74 10.87
Appleton 10.03 10.45 10.15 9.67 9.88 10.69
Worthy Park 12.35 12.22 11.24 10.89 11.33 12.06
AVERAGE 10.63 10.46 9.92 9.69 9.97 11.09

Note: Since the inception of the core sampling method of testing cane quality in 1991, cane suppliers have
been paid by the Jamaica Recoverable Cane Sugar (JRCS) as measured by the core sampling operation.

(Rating)
FACTORIES 2009 2004 2005 2006 2007 2008 2009
Frome 3 84.25 85.07 82.51 88.32 90.68 91.16
Monymusk 5 83.80 79.79 91.10 90.29 86.42 74.66
Bernard Lodge 88.48 84.70 73.97 80.73 81.19
Long Pond 6 81.32 76.74 83.70 79.49 71.73 67.71
St. Thomas 4 83.06 89.93 80.40 81.80 82.43 86.11
Appleton 2 93.13 91.55 93.27 92.49 93.35 96.59
Worthy Park 1 96.08 95.74 96.52 96.47 95.88 96.95
AVERAGE 87.31 87.39 85.97 88.26 88.21 88.82

TABLE 4: FACTORY RECOVERY INDEX (FRI) 2004-2009

TABLE 1:  CANE MILLED (TONNES) 2008 & 2009

TABLE 2: TONNES 96o  SUGAR PRODUCED: 2004-2009

TABLE 3: CANE QUALITY- JAMAICA RECOVERABLE CANE 
SUGAR (JRCS) 2004-2009



Note: Cane payments are now based on a standard Factory Recovery Index (FRI) of 91%. Factories below 91% are
required to make up for their inefficiency while those above gain benefits. The FRI is derived from the core sample 
testing of the sugar cane entering a factory and this measure has replaced a former measure of Overall Efficiency
which was derived in the Factory, that is to say,  the sugar is measured coming into the factory rather than going out. 

FACTORIES 2008 2009 2008 2009 2008 2009 2008 2009
Frome 40.66 36.41 12.54 17.11 28.12 19.30 4.90 5.67
Monymusk 58.73 48.27 22.79 37.96 35.94 10.31 3.58 4.98
Bernard Lodge 62.27 30.62 31.65 2.52
Long Pond 66.65 67.80 40.00 43.82 26.65 23.98 3.93 3.51
St. Thomas 51.73 51.73 29.05 18.79 22.79 32.93 6.76 5.12
Appleton 51.43 25.94 7.26 5.31 44.17 20.63 4.95 4.32
Worthy Park 40.31 30.74 1.63 2.52 38.68 28.22 5.84 5.99
TOTAL 51.27 42.86 20.33 19.40 31.77 22.53 4.75 5.01

Total time loss (time not available for milling) is  broken down into causes for stoppages related to (1) "factory" such as factory 
breakdown (11) "non-factory" such as weather, lack of cane or strikes and (111) time devoted to weekend cleaning and expressed
as a percentage of total available time.

2005 2006 2007
QUANTITY VALUE QUANTITY VALUE QUANTITY VALUE QUANTITY VALUE QUANTITY VALUE

DESTINATION (TONNES) (US$'000) (TONNES) (US$'000) (TONNES) (US$'000) (TONNES) (US$'000) (TONNES) (US$'000)
European Union 110,064 73,465 135,426 87,769 147,035 98,582 136,048 104,662 120,180 75,631
USA 2,823 1,248 5,007 2,507 5,987 2,637 0 0 0 0
Other 41 28 12 10 31 27 22 21 30 28
TOTAL 112,928 74,741 140,445 90,286 153,053 101,246 136,070 104,683 120,210 75,659

TABLE 6: SUGAR EXPORTS BY DESTINATION 2005-2009

2008 2009

Total Time Loss Factory Non-Factory Cleaning

TABLE 5: TIME ACCOUNT 2008 & 2009 
(TIME LOSS AS A % OF TOTAL AVAILABLE TIME)

STOPPAGES
























































































































