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ate of change:

Rate of Exchange Used for Economic Analysis: $JA 30 per $US 1

Abbreviations:
Ministry of Local Government, Youth and Sports -- MOLGYS
Underground Water Authority -- UWA
Natural Resources Conservation Authority -- NRCAA
Parks and Markets Companies -~ P&M’s
Western Parks and Markets Company -- WP&M
Parish Councils -- PC’s
Greater Montego Bay Metropolitan Area -- GMB
Government of Jamaica -- GOJ
Jamaican Dollars -- $JA
US Dollars -- $US
Gross National Product -- GNP
Gross National Product/capita/year -- GNP/cap/yr
metric tonnes/day -- m.t./day
US Dollars/metric tonne -- $/m.t.
US Dollars/capita/year -- $/cap/yr
Refuse lower heating value in kilocalories/kilogram -- kcal/kg
Refuse density in kilograms/cubic meter -- kg/c.m.
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GREATER MONTEGO BAY SOL.ID WASTE

MANAGEMENT STUDY

EXECUTIVE SUMMARY

a Background. The solid waste management study for Greater
Montego Bay (GMB) was sponsored by the United States Agency for
International Development (USAID) and involved a study team of 4
consultants, 2 from Jamaica and 2 from the USsA. Their combined
level of effort involved about 1¢ weeks of field work and 5 weeks
of back-to-office work. Field work was completed between November
1993 and January 1994. A draft final report was submitted in April
1994. Review meetings were conducted in June 1994. Comments from
Local Reviewers were obtained in September 1994.

b. Refuse OQuantity. Municipal refuse, including residential,
commercial, port, and institutional solid waste, amounts to 31,800
tonnes/year for 1994, and is expected to grow to 44,400 tonnes/year
in 2000. See Para. 11 to 13, and Annex A.

c. Refuse Character. There 1is no data on the composition,
moisture content, Carbon to Nitrogen ration, calorific value, or
density of refuse in GMB. For more definitive examination of the
potential for recycling, or the economics of composting or
incineration, sampling and analysis of refuse is needed. Such work

was outside of the scope of work of this study. Sampling and
analysis are inclucded in the IDB study expected to be conducted in
1995 throughout Jamaica. For purposes of this USAID study,

analysis of technologies which was conducted was based on visual
observation of the wastes at various collection and disposal points
within GMB, as well as data from countries of comparable economic
development and climate. See Box 8 following Para 127.

d. Legal Framework. Municipal refuse collection and disposal is
conducted in a four-parish region including GMB by a private
enterprise established by the Ministry of Local Government
(MOLGYS), called Western Parks and Markets (WP&M). The WP&M has
been fully supported financially by the MOLGYS, with annual
budgetary allocations to support recurrent expenditures, and
periodic capital investments. The MOLGYS is involved in an active
program of local government reform, wherein authority and financial
autonomy for services such as solid waste management will be
decentralized to the Parish Councils (PC’s). The legal framework
for the WP&M is discussed in detail in Para. 31 to 46, and points
to the need for revisions.

e. Institutional Arrangement. From an institutional and
organizational view, the WP&M and its guiding central government
agency, the MOLGYS, are weakly starffed for the job which they are
supposed to conduct. The issues of weakness are discussed in Para.

£



50 to 55. Before specific recommendations can be made to address
these issues, the legal framework of WP&M discussed above would
first need to be resolved. There are few significant reasons to
have solid waste management services provided by regional entities
versus PC’s. Even where the disposal system’s economies-of-scale
warrant a regional facility, there is 1little justification for
regional solid waste managment entities. Issues of economies-of-
scale are discussed in Para. 48.

f. Financial Arrangement. Until local government reform, all
local financial resources to cover solid waste management
investment and recurrent expenditures have been provided by the
Ministry of Finance (MOF), channeled through the MOLGYS. About 19%
of cost of local infrastructure services were covered in 1%92/93 by
revenues from property taxes. In 1993/94, property taxes were
substantially increased and are expected to continue to increase
until they cover the cost of local infrastructure services.

g. There are services for which residents would be willing to pay
directly a user charge, and measur :s to begin implementing direct
cost recovery have also begun. At least a portion of the costs for
solid waste management can be covered through such user charges, as
discussed in Para. 60 to 69, Para. 100, and Para. 110 to 112.
License fees paid by private haulers would also contribute fto

covering costs. Tipping fees charged at the disposal site are
recommended, coupled with strong sanctions and heavy fines for
clandestine dumping. For sanctions to be implemented, legal

hearings should be conducted in a community court system rather
than through the magistrate court system which is focused on major
criminal cases. For details on the full owning, operating, and
maintenance costs of collection service, see Para. 93 to 99, and
Annex B. Costs for disposal are discussed in Para 104, and Annex
C.

h. Collection Service Delivery. Collection service in GMB is
relatively complete, in that most residents have access to service.
In neighborhoods where collection problems exist, there is a need
for greater community cooperation with the collection system, which
suggests that public education, vigilance, 2nforcement, and
community pilot projects need to be developed. Also, use of open
communal depots instead of closed containers for storing waste
while it awaits collection results in the appearance of poor
collection, even if the depots are cleaned one or more times daily.
While service is believed to be nearly complete, based on the field
observations and interviews conducted during this study, there is
potential to improve the efficiency of collection through better
equipment specification, improved containment, optimized staffing,
rationalized routing, and competent privatization in several zones,
as discussed in Para. 71 to 88.

i. Disposal. The current disposal system involves open dumping
and open burning at the official disposal site. This disposal

operation is not sanitary and needs to be upgraded, as discussed in
Para. 101 to 109. It would be acceptable and cost-effective to
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continue use of the existing disposal site for the next 5 to 10
years, provided that the current operations are upgraded to a cut
and cover sanitary landfill in the immediate term. Details for
improving the landfill are provided in Annex C. Additional work to
develop an operating plan is recommended. Monitoring of
groundwater is recommended to safeguard the environment, especially
in light of karstic geology reported in the vicinity of the site.

j. Recycling. Recycling is limited in the GMB area because there
is not local industrialization activity creating a market demand
and costs to transport recyclables to industrial areas, such as
Kingston, make it difficult for local recyclables to compete with
less ccstly and higher quality imported recyclables. To address
the 1issue of recycling, markets would need to be developed by
focused incentive proqrams conducted by central government. Until
markets are developed, efforts to encourage source segregation and
separate collection of recyclables are not recommended. See Para.
119 to 124.

k. Composting. Composting is technically viable for GMB, given
the high content of vegetable putrescible material in municipal
refuse and the very low level of industrialization which might
introduce phyto-toxic constituents, such as heavy metals and
pesticides. Unfortunately, there is very little market demand for
compost within a 50 km radius of GMB or any significant potential
that a market demand could be developed which would enable
composting costs to be covered. See Para. 129 to 13s6.

1. Incineration. Municipal refuse in GMB does not have an
adequate calorific value to support self-sustaining combustion.
Therefore, the costs of incineration would be prohibitively
expensive compared to the costs of environmentally comparable
disposal alternatives such as sanitary landfill. See Para. 137 to
138, and Para. 141 to 144. Ship vessel wastes are probably able to
support combustion; the guantities are very low and economies-of-
scale would not be available, but port authorities and ship owners
may consider the investment negligble relative to the priorities of
meeting reqguirements for safe disposal. See Para. 139 to 140.

m. Incineration of medical wastes from hospitals and clinics is
recommended because of the high level of hazard associated with
them. Ideally, on-site incineration at each major hospital is

recommended because of the potential to eliminate hazards of extra
handling and transport. However, regional incinerators for medical
wastes may capture economies-of-scale and enable optimum operation
with skilled staff. A program of source segregation to separately
store and collect medical wastes of a pathogenic/hazardous nature
is an essential ingredient of a this recommendation. See Para. 155
to 166.

n. Recommendations. Recommendations are summarized in Para. 167
to 179. Recommendations for GMB are not necessarily relevant for
other cities in Jamaica. The evaluation of composting and

recycling, for example, are highly dependent on the potential for
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market development within the local area. Also, while there is no
recommendation for a near-term hazardous waste Imanagement program
in GMB, that does not negate that a national program with at least
one national hazardous waste treatment facility is definitely
needed; nor does it negate the potential need for cities with
greater industrialization than GMB to have a local program.
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INTRODUCTION

shown in Box 1.

2. Because Greater Montego
Bay is one of Jamaica’s major
rorts of entry and activity for
tourists, wastes from ships and

WHAT IS SOLID WASTE?

hotels have been given special Most practitioners in the field define solid
; : : wastes as all non-hazardous solid and semi-
attention in this study. solid materiais discharged from household,
3 The findings and views commercial, industrial, and institutional
expressed in this final draft establisbwents, as well as from public
report are those of the streets, drains and open spaces.  Street

consultants engaged as the USATID sweepings and construction/demolition debrig
study team and do not necessarily are included within the broad definition of

reflect those of USAID. mudwu&&.ﬂwwgybmmﬁwsw&msfmn
medical and industrial sources are usually
4. The USAID study team excluded and referred to as special wastes.
included two foreign consultants,
Sandra  Cointreau-Levine (study . e
team leader and independent solid BOX 1
waste management engineering

consultant) and Robert Donovan

(solid waste management specialist and manager of Glendale,
Arizona’s solid waste department), and two local consultants, Paul
Carroll (environmental scientist and impact assessment consultant)
and Keith Miller (institutional consultant on local government
reform).

5. Most of the data gathering was conducted between November
22 to December 15, 1993, The field work focused on collection of
site-specific planning data from the Greater Montego Bay (GMB)
area, as defined by the Greater Montego Bay Redevelopment Plan, and
on collection ot legal, institutional, financial, and privatization
information from the central government agencies in Kingston. A
briefing paper was provided for purposes of presenting findings to
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local and central government representatives on December 16 and 17,
1993. Additional field work was conducted by the local consultants
between December 28 and January 12 for purposes of addressing needs
for additional data identified during the briefings. A draft final
report was submitted in April 1254. Review meetings were conducted
in June 1994 with Local Reviewers in Kingston and Montego Bay.
Comments from Local Reviewers were obtained in September 1994.

6. This final draft report includes detailed cost estimates
of alternative collection techniques, improved methods of operating
the existing 1landfill, recommended hanges to the fleet and
personnel deployed for GMB solid wastie services, estimated cost
recovery targets and methods, and near-term interventions which
collectively could upgrade the state-of-knowledge and provide
practical replicable methods for solid waste service improvements.

7. This USAID study is expected to be followed in 1995 by a
country-wide solid waste planning effort sponsored by the Inter-
American Development Bank (IDB). This USAID study will serve as
input to the IDB study, and will provide direction on important
issues which the IDB study could pursue in depth. Coordination
between this study and the IDB larger study is expected to be an
on-going continuous effort.
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STUDY AREA.

8. The study area is the Greater Montego Bay Metropolitan
Area as defined in the Greater Montego Bay Development Area Plan,
prepared under the auspices of the Greater Montego Bay
Redevelopment Company. The map on the cover of this report shows
the study area in cross-hatching.

9. Greater Montego Bay (GMB) is the main stopover arrival
point for cruise ship tourists to Jamaica. 1In 1992, GMB earned
about 35% of the total foreign exchange spent by tourists in
Jamaica and received about 30% of Jamaica’s cruise ship arrivals
and had 39% of Jamaica’s tourist bed night sales. The tourism
foreign exchange earnings for GMB in 1992 were approximately $US
273.4 million.

10. According to the Greater Montego Bay Development Area
Plan, population is growing at about 2% per year. Currently, there
are about 104,000 people in GMB and population is expected to reach
124,000 by 2000. The Central Business District is a relatively
small area with a small resident population of only about 5,500;
however, the number of people in this area during business hours is
estimated to be over 76,000. Gross Domestic Product in GMB is
growing at a 6.7% rate, adjusted to exclude inflation which is
about 20% per year.

11. Most of GMB’s residents are considered low income. An
estimated 67% of the GMB households makes less than $JA
60,000/year. Of the remaining 33% of the households, 22% makes $JA
60,000-120,000/year and is considered low middle income, 3% makes
$JA 120-250,000/year and is considered middle income, and 8% makes
over $JA 250,000/year and is considered high income. Within the
five main squatter settlements of GME (Lilliput, Long Acres,
Canterbury, Norwood, and Flankers), an estimated 92% of the
households have incomes of less than $JA 12,000/year, which is very
poor by Jamaican standards.

12. The labor force in GMB is about 47,100, of which about
39,100 are employed, suggesting an unemployment rate of about 17%.
Unemployment within the squatter settlements is estimated as 30%.
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13. Data on the nonresident population, the number of cruise
ship day visitors, and hotel bed nights is provided in Annex A.
Current refuse quantities being generated are estimated in Annex A
with results as follows:

Table 1
Solid Waste Quantities
Greater Montego Bay
(Metric Tonnes/Year)

Type of Waste 1993 2000
Residents’ General Refuse 22,862 32,804
Non-Resident Workers’ 2,738 4,489
General Refuse )

Hotels 4,160 4,659
Shins 2,040 2,448
TOTAL 31,800 44,400

BOX 2
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HISTORICAL CONTEXT.

14. Solid Waste Management under ILocal Authorities. In
Jamaica, as in most countries, solid waste management was
traditionally the responsibility of the Local Government or
Municipal Authorities. The activities conducted as a part oI solid
waste management are outlined in Box 3. Public Cleansing was
included with other functions of the
Parish Councils (such as public
health, fire protection, public
markets, street 1lighting) in the
last quarter of the nineteenth
century, when the responsibilities
of these Councils were dramatically
expanded beyond the original
functions of relief to the poor and
road maintenance.

"WHAT ‘ARE ‘THE SOLID WASTE ACTIVITIES?

- Solid waste mamagement typically is de-
fined as the broad range of activities to -
collect, transport, recycle, process, and _
dispose of solid wastes.

15. In the early days of the BOX 3
service, until the early 1950’s,
solid waste was collected using mule-drawn carts. This clearly
imposed a limit on the distances over which garbage could be hauled
and hence, all of the early dumps were cited within or on the near
outskirts of the town or City, including within wetland areas
adjacent to the coastal cities.

16. Centralization of Solid Waste Management. Until 1985 the
solid waste management function was performed directly by Public
Cleansing Departments of the Parish Councils (PC’s). 1In 1986 and
1987, the Government divested these Authorities of this
responsibility, along with all of the other majocr functions of
Local Government. Statutory responsibility was given to the
Permanent Secrztary of the Ministry of Local Government, Youth and
Sports (MOLGYS) who was designated to represent the Local Board of
Health for all Parishes in the island.

17. At this same time, the Parks and Markets Companies
(P&M’s) were created country-wide as private enterprises to perform
solid waste management services. The P&M’s, under MOLGYS
direction, are operating exclusively in separate regions. Relative
to the MULGYS'’s assessment of needs for the region which each P&M
services, the P&M’s are given trucks, staffing, and budgetary
support from the MOLGYS and authorized to provide and contract for
services of collection, transport, and disposal of solid wastes.

18. The main arguments advanced in support of the decision to
divest the Local Authorities of the solid waste management function
were:

a. The poor performance of the Councils in the
delivery of the service.
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b. The claim that significant economies-of-scale would
be realized by regionalizing the function.

19. These arguments have been countered by pointing to the
fact that the PC’s were severely starved of resources, i.e.,
finances, man.gement and equipment.,, while resources were amply
provided to the P&M’s when they took over.

20. Dece itralization of Solid Waste Management. In 1989 the
new administracion of central government reversed the policy of the
previous government in regard to local government and instituted a
policy of restoration and reformation of the 1local government
system. This included reinstating the PC’s as the Local Boards of
Health and giving them statutory responsibility for solid waste.

21. While the trend is in the direction of decentralization,
no substantive change in the solid waste system has yet occurred.
The legal arranqgements by which the P&M’s have been authorized to
be responsible for solid waste management have been unchanged (as
discussed in substantial de’.ail within the next section). The
P&M’s continue to receive their equipment allocations and recurrent
budgets from the MOLGYS, and still report to a Board of Directors
appointed by the MOLGYS.

22. Based upon newly established management contracts
developed in 1992 by the MOLGYS, the P&M'’s are now being "hired" by
the PC’s to provide service. Every PC has been requested by the
MOLGYS to sign a management contract with jits P&M. The management
contract does not obligate the PC to pPay the P&M anything for
service. However, the contract does require the PC to "secure such
funds from the Ministry as indicated by the Annual Budget prepared
by the P&M and approved by the Minister". According to interviews
with MOLGYS budgetary staff, this involves the PC’s merely being a
pass-through, whereiin the P&M budgets were sent to the MOLGYS via
the PC’s, but the PC’s did not participate in the negotiation
meetings between the P&M’s and the MOLGVYS. While the concept of a
management contract between P&M’s and PC’s is theoretically a
change toward including the PC’s in solid waste management
decision-making -- wherein the P&M’s are now supposed to be
accountable to PC’s they serve -- in reality the P&M’s still take
their marching orders from the MOLGYS and the PC’s still have no
real ability to take charge of their own affairs.

23. Because they have no independent revenues, essentially
all of the PC’s are cooperating witih the MOLGYS'’s request to sign
the management contract with their local P&M, thus granting the

local P&M a parish-wide franchise (i.e., a zonal monopoly) to
provide s»lid waste management services and recover costs (and
profit) through a fee collection system. Under the MOLGYS’s

decentralization program, a major objective is the development of
a local revenue base for the PC’s. Once the PC’s have their own
income from local sources of taxation, there is nothing preventing
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them from contracting with any private company for service or even
providing the service themselves. Over time, the MOLGYS would need
to discontinue subsidizing the P&M’s operations in order to enable
other private companies to effectively compete with the P&M’s.

24. This study team is in full support of the government’s
ongoing program of local government reform and the move toward
cost-effective privatization. Only when the linkages between local
governments and the constituents they serve are restored, can we
expect to see full accountability and efficiency possible within
the system. It is anticipated that the local government reform
program will have completed its actions by early 1996, and that
local governments will have developed into relatively self-
sustaining financially viable units by early 1999. At that time
(i.e., 1999), it is recommended that each PC have the option of
reaching a fixed-term service management agreement with it’s
respective P&M, after rechartering to make it more accountable to
government, or establishing service directly under its own control.
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EGAL F WORK.

25. Solid Waste Management lLegal Framework. Jamaica’s legal
framework for solid waste management has the nation’s Public Health
Act as its traditional cornerstone. Under the Act, each Parish
Council is designated to function as the Local Board of Health for
the parish. The Local Board of Health is emprowered to divide the
parish into sanitary districts for purposes of providing solid
waste management (and other sanitation) services, and conduct all
activities which appear necessary, advantageous, or convenient in
the interest of public health.

26. The legal framework of the Public Health Act has been
strengthened on the national level by The Litter Act of 1986, which
prohibits 1littering and clandestine dumping. The Litter Act
broadly defines refuse to include any refuse, debris, offensive
liquid or solid substance, or animal remains which cause a nuisance
in a public place. Penalties within The Litter Act include fines
of up to $JA 2,000 and imprisonment of up to 6 months. Enforcement
authority for The Litter Act is granted to local authorities, and
requires summary conviction through a Resident Magistrate’s Court.
Local authorities are empowered to designate suitable people to
perform vigilance and enforcement activities with the "same
privileges and immunities as a Constable". In GMB, the WP&M is
thus authorized to have selected staff inspectors responsible for
enforcing the Act.

27. The National Resources Conservation Authority Act of 1991
provides for environmental and natural resource protection and
establishes the National Resources Conservation Authority (NRCA).
The NRCA is specifically authorized to develop measures and perform
functions to implement, study, and monitor environmental and
natural resource protection. As one of its activities, under
Section 38 of the Act, the NRCA may develop design and operating
standards for existing and new disposal sites and environmental
impact assessment requirements for new disposal sites. To this
end, the NRCA and Underground Water Authority (UWA) have been
working on guidelines for the selection and siting of disposal
facilities, as well as procedures and requirements for permitting
and operating disposal facilities. These documents are now in
draft form and are being used to provide technical guidance to
Local Authorities. Under Section 17 of the Act, the NRCA has
Clearly designated powers to regulate the performance and
discharges from solid waste disposal sites. The Act carries
enforcement powers which allow penalties of up to $JA 20,000 and
imprisonment of up to 2 years feor noncompliance with NRCaA
rejuirements, 1liable on summary conviction before a Resident
Magistrate.

28. Regulatory Oversight for Solid Waste Disposal. For
approval of any new solid waste disposal site, the NRCA should be
the lead agency to establish design and operating codes and
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standards, determine environmental monitoring requirements, and
approve the environmental impact assessment, prior to grenting
permission to Local Authorities tc proceed with implementation.
Because Jamaica is an island country, dependent on limited
groundwater reserves, the Uwa charged with protecting
hydrogeological resources which are potentially viable for water
supply. The UWA has veto authority over any potentially polluting
activity which is proposed.

29. Inspectors under the Ministry of Health (MOH) are
responsible for vigilance of public health offenses, including
public nuisances created by inappropriate or clandestine disposal
of wastes. Litter Wardens under the Parish Council’s (PC’s) are
responsible for vigilance of littering and clandestine dumping
offenses related to a very broad spectrum of wastes. Field staff
under the NRCA are responsible for vigilance of waste spills and
clandestine disposal offenses which appear to be environmental
damaging. The areas of responsibility for oversight appear to
overlap and can lead to confusion over which agency or authority is
accountable for thorough monitoring of specific types of offenses.
This could be especially important when it comes to the management
of potentially hazardous wastes, including medical wastes.

30. Operational Responsibility for Solid Waste Management.
Responsibility for solid waste collection and disposal service
provision is designated to the Ministry of Local Government
(MOLGYS), as the constitutional entity legally representative of
local government. Unlike most countries, Jamaica does not have a
legal framework which provides clear designation of responsibility
and power directly to 1local governments for the provision of
service. Because the legal framework is confusing on this point,
each central government administration has been able to vary on the
extent to which it assigns or does not assign responsibility and
power to local government for this service. For example, during
the administration working between 1986 to 1989, all authority and
responsibility for solid waste service delivery was stripped from
local government. Whereas, the current administration is pro-
decentralization and is reestablishing local government’s role in
local service delivery.

31. Legal framework of the Western Parks and Markets Company.
In 1986 and 1987, the solid waste collection and disposal service
function was commercialized throughout Jamaica. Commercialization
is a form of government privatization wherein government ownership
and activity in service delivery is reduced and the new service
entity is provided with some of the management flexibility of a
corporate enterprise. In Jamaica, limited 1liability companies
called Parks and Markets companies (P&M’s) were established for
provide solid waste management services to multi-parish regions.

32. Western Parks and Markets (WP&M), the P&M serving the
four-parish region which includes GMB, was established as a
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registered limited liability company in January 1987. In the
process of conducting this study, it appears that there are flaws
in the legal framework of the WP&M. The MOLGYS and Jamaica’s
Attorney General are now investigating these flaws in an effort to
resolve them. The following discussion outlines the issues which
nezd to be addressed in amending the WP&M’s charter.

33. The objectives for which the WP&M was established
included general sanitation responsibility for public areas,
removal of residential refuse, management of public parks, markets
and cemetaries, disposal of wastes, and litter prevention. The
company is given complete freedom to work as a corporate entity
without government intervention, and is freely allowed to make a
profit in any manner it chooses. As clearly stated in the
corporate memorandum of association, the company 1is allowed to
"acquire or establish and carry on any business or undertaking (and
either separately or in conjunction with others) in Jamaica and
elsewhere as the Directors may in their absolute discretion from
time to time determine whether agricultural, manufacturing,
industrial, mining, commercial or otherwise". Not only is the
company entirely free to work anywhere in Jamaica which it chooses,
it is not required to provide service exclusively (or even at all)
within the four-parish region wherein the WP&M currently works.

34. Despite the rreedom given to the WP&M to enter any
business, until late in 1993 the WP&M confined its activities to
the charter-specifed removal of residential waste, and left
commercial waste removal to be conducted by private hauler
operating without license and without oversight by the WP&M or the
PC’s. Most contractors to the WP&M serviced the commercial
establishments 1located along their routes for residential
collection. Not only was this a missed opportunity for the WP&M to
generate revenues through service cr commercial enterprises, but it
allowed private haulers to serve commercial establishments without
regulation. There is some possibility that clandestine dumping in
some of the gullies and open lots around GMB may have been done by
private haulers. To implement control, licensing would include use
of a "truckers’ book" which records each stop made, enabling a copy
of each transaction to be provided to the customer, truck owner,
and oversight agency.

35. In the memorandum of association and related articles of
the company, ownership and control were given to seven individuals
who were then officials within the MOLGYS, including the Permanent
Secretary at the time. Each of these individuals signed the
incorporation papers above their typewritten name and the title and
address of their position within the MOLGYS, and thus became the
seven shareholders of the WP&M. The signatures of the seven
shareholders were not designated as "on behalf of" the MOLGYS.
There are no references within the incorporation papers suggesting
any role, responsibility, or authority for the MOLGYS.
Furthermore, this team’s review of the background files from the
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time of incorporation has not discovered any documents which would
qualify or counter the apparent omission of the MOLGYS.

36. Within the incorporation papers, there is no requirement
that the shareholders involve the MOLGYS in decision-making or
designation of board directors. The articles of association
clearly state that "the name of the first Diresctors shall be
determined by an instrument in writing under the hands of the
subscribers (shareholders)". Complete ownership and autonomy is
granted to the shareholders. While the shareholders are allowed to
be directors, the directors need not be shareholders. Reportedly,
none of the individuals has exercised the powers granted to them as
the WP&M’s sole shareholders, they have not participated in making
appointments of directors, nor have they obtained any profit from
being the sole shareholders.

37. Some of the seven shareholders are still employed by the
MOLGYS, but others are no longer with the MOLGYS or within this
central government’s administration. The shareholders own the
assets of the company and could step into fully exercising the
authority granted to them by the incorporation papers at any time.
As stated in the charter, the company may "exchange, let on lease
or otherwise, mortgage, charge, sell, dispose of....all or any part
of the property and rights of the Company™". This issue of
ownership is particularly important at this time, because a major
procurement of 45 new solid waste collection trucks (costing about
$US 5.9 million) has been conducted by the MOLGYS for all of the
P&M’s in Jamaica and 8 new trucks are expected to be provided to
the WP&M for its use. Based on our interviews, trucks currently
used by the WP&M are officially owned by the PC’s. Whether the new
trucks procured by the MOLGYS will also be given to the PC’s, or
instead will be given to the WP&M, has vet to be decided.

38. Since WP&M’s incorporation in 1987, the MOLGYS has
consistently behaved as though it had ownership of the WP&M.
Although not legally authorized in the corporate charter or its
supportive documents to have any role in the WP&M, the MOLGYS has
always appointed the Directors to the Board, regularly provided the
WP&M with budget and equipment, and has been involved with key
staffing decisions. The designation of all authority to the seven
shareholders may have been done in error. Nevertheless, at any
time, the shareholders, and only the shareholders, have had the
authority to appoint, remove and replace any, and all, directors.

39. The WP&M has a number of freedoms articulated in its
charter which raise questions about the ethical framework of the
corporation. The company is authorized to engage in "complimentary
businesses", and is empowered to undertake a variety of activities
in furtherance of its interests, including the acquisition of other
companies, property and equipment. Other activities enumerated in
the Memorandum of Association seem unrelated to the company’s
mission. Examples of such activities include: (1) trade in
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intellectual property and marketing rights; (2) lending money; (3)
scholarships; (4) donations to persons designated by the Directors.
Although the unwritten freedom granted to a company for such
activities is not inappropriate, it is unusual for it to be so
Clearly articulated and creates a concern that such activities
might be undertaken for other than ordinary charitable and business
reasons. Significantly, the directors of the company are allowed
to contract with the company in virtually any capacity. Normally,
where directors are allowed to contract with the company they
serve, the interested director is disqualified from voting on the
award of his contract. The corporate charter for Western Parks and
Markets specifically empowers an interested director to vote on
such contracts.

40. It appears that solid waste management, formerly a public
function of the government, was mistakenly placed in under the
ownership of individuals. In order to change the situation and
Create an entity which is accountable to government, permission of
the shareholders would be necessary so that the MOLGYS could
redraft the company’s charter and recast ownership. The change
would probably require the shareholders’ super-majority approval,
in accordance with local corporate law. The MOLGYS has begun to
take the necessary steps to secure cooperation of the shareholders
in transforming the company to one which is legally accountable to
government.

41. 1If the shareholders had not been supportive of redrafting
the charter, the MOLGYS would have had to abandon the WP&M
organization and start an entirely new organization. In this
latter case, the WP&M shareholders could have retained ownership of
any assets to which the WP&M holds legal title and could continue
under its existing charter to function as a private company
established for private service. According to the memorandum of
association, only in the event that the shareholders wish to
dissolve the WP&M, are they required to transfer assets to "some
other institution or institutions having objects similar to the
objects of the Company". The shareholders have stated that they
fully intend to cooperate with the MOLGYS activities to redraft the
company charter and transfer ownership to government.

42. The corporation was clearly not established as a
transitional private enterprise to be replaced by a semi-private
enterprise or public enterprise. The shareholders are not required
to offer the company to private interests for subscription and the
corporate charter prohibits a public offering.

43. Based on the above findings, and discussions of this
study team with the MOLGYS, the current Permanent Secretary has
taken steps to have the shares of the WP&M transferred to the
Accountant General, which is the agency normally authorized to hold
the GOJ’s interest in any privatized arrangement. The overall
legal framework of the WP&M is now being examined by the Attorney
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General for resolution of the WP&M’s charter. The shareholders are
cooperating fully with MOLGYS’s efforts to transform the company to
be fully accountable to government.

44. WP&M Service Agreement with Local Authorities. As a
limited liability company, the WP&M is expected to be accountable
to its board of directors directly, and to its paying customers
indirectly. Because the MOLGYS appoints the general manager and
board members of these companies and provides essentially all
financing to meet their annual capital and recurrent expenditure
requirements, WP&M behaved in an manner accountable to the MOLGYS.
On the other hand, there has been no direct link between the
populace requiring solid waste collection and disposal service and
the WP&M. 1In accordance with democratic theory, a local populace
in Jamaica is represented by its local council and mayor. However,
these local government representatives are not included in the
WP&M’s board of directors and do not have any definitive say in how
much money is appropriated to the solid waste service or how well
it is conducted.

45. While WP&M was established by the MOLGYS to carry out the
business of sanitation services, without a service agreement from
the MOLGYS or PC it has no legal responsibility to provide service.
In fact, the WP&M’s charter is so open that it could engage in a
wide variety of activities using the monies provided by MOLGYS.
GMB has little choice in being served by WP&M Lbecause it has no
financial resources which would enable it to establish its own
service entity or arrange for any changes in how it is served by
WP&M. The monthly meetings which each parish separately holds with
the WP&M allow each parish to separately lobby for its share of
WP&M’s scarce service resources and for readjustment of priorities
in how their specific allocation of parish related resources are
spent.

46. Since 1992, the MOLGYS has requested each PC to sign a
service agreement between the PC and its assigned P&M. The service
agreement creates a false impression that each PC signing the

agreement is a "customer" of the P&M -- presumably with specified
rights for service, responsibilities for securing P&M budgets, and
freedom of choice in selection of its service provider. The

service agreement also creates an impression that the P&M is
accountable to the PC. However, only 3 of the 4 PC’s within WP&M’s
jurisdiction had signed the agreement last year, and yet nothing
was altered in service provided to the 4 PC’s. The PC which had
not signed the agreement was St. James, wherein the GMB is located.
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INSTITUTIONAL ARRANGEMENTS.

47. ocal Gov ent Instituti . Because of its technical
complexity, which requires continuous data collection, economic
analysis, financial management, and operational rationalization,
solid waste management service is an excellent window into the
competence of local government. Because local governments in
lesser developed countries (LDC’s) have limited resources to enable
independent technical action, it is also ar excellent window into
the adequacy of support being provided by central jgovernment.

48. Part of the justification for establishing the P&M’s with
multi-parish Jjurisdiction for solid waste management was a
presumption that economies-of-scale could not be captured at the
parish level. While it is true that some components of the solid
waste system have economies-of-scale which suggest that handling of
200,000 or more residents would allow cost optimization, the
combined components of collection, transfer, disposal, and/or
treatment do not require such service areas with this many
residents. Based on our analysis, for Jamaica economies-of-scale
arguments do not justify creating institutional arrangements for
solid waste management which extend beyond parish boundaries, as
discussed below:

a. Collection activities require the majority of a
city’s solid waste budget, as indicated in Table 1,
Box 4. For collection of solid waste, there are no
economies-of-scale beyond 15 tonnes/day, which is
roughly equivalent to the amount of waste which two
medium-sized compaction trucks can collect and a
population of about 20,000 residents. There is no
parish in Jamaica with under 65,000 residents, and
most parishes have over 100,000 residents.
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SOLID WASTE MANAGEMERT COSTS VERSUS INCOME

LOW TNCOME HIDDLE INCOME HIGH INCOME
DEVELOPING DEVELOPIKG THDOSTRIAL
COUNTRY OOUNTRY CODNTRY

WASTE GENERATION

0.2 v.t./cap/yr

0.3 n.t./cap/yr

0.6 n.t./cap/yr

AVE. THCOME FROM GNP

370 §/cap/yr

2,400 $/cap/vr

22,000 $/cap/yr

COLLECTIOR COST

10-30 $/m.t. 30-70 $/u.t. 70-120 $/m.t.
TRANSPER
COST 3-5 §/n.t. 5-15 $/nm.t. 15-20 $/u.t.
SANITARY LANDFILL
COST 1-5 §/n.t. 3-10 $/n.t. 20-50 $/m.t.
TOTAL
COST 14-40 $/m.t. 38-95 $/n.t. 105-190 §/b.t.
COST AS % OF INCOME
0.8 - 2,23 0.5 - 1.2% 0.3 - 0.5¢
Note:
1. Income based on 1992 Gross National Product data from the World Development Report 1994 published by
the World Bank.
2. Costs are for owning, operation, maintenance, and debt service in 1992, assuming no equipment
provision through grants,
3. If sanitary landfill can be located with an economic haul distance allowing direct haul in collection

vehicles, the cost of transfer can be avoided. An economic haul time for a truck carrying 2 to 6 tonnes is
typically 30 minutes one-way from the collection area to the unloading point. Depending on traffic conditions,
30 ninute one-way would be 15 to 20 kilometers one-vay.

4. $/m.t. means US Dollars per metric tonne, and $/cap/yr means US Dollars per capita per year.
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b. While economies-of-scale indicate regional disposal
facilities should be carefully analyzed, it needs
to be noted that the added cost of longer distance
travel and the potential need for adding the cost
for transfer stations may over-ride such economies-
of-scale. Beyond a distance one way of about 15
miles, or a travel time one way of about 45
minutes, is would not generally be economically
viable to directly haul refuse in a collection
vehicle and implementation of transfer stations
would need to pe considered. Transfer facilities
have economies-of-scale. For the simplest
facilities employing one small unloadina platform
and one transfer truck making at least four trips
daily, at 20 tonnes/trip, the economies-of-scale
would be 80 tonnes/shift, which translates to about
125,000 residents. TIf a parish has less than this
number of residents, it would not be advisable to
enlarge the area of service because economies
within the collection system would favor serving an
area which has no greater than a 20 knm radius
around the transfer station.

c. Disposal and treatment facilities have economies~of
scale. For example, sanitary landfills rely on
bulldozers to spread, grade, and cover the refuse.
A small bulldozer (140 horsepower) can handle about
2090 tonnes/shift and thus accommodate a population
of about 300,000 residents. Similarly, a small
incineration system would handle about 240
tonnes/day, in two parallel continuous process
trains of 120 tonnes/day each, and serve about

370,000 residents. Even if multi-parish
participation in a regional disposal facility were
assessed to be economic, the institutional

arrangements typically would best be handled by
developing intergovernmental agreements for the
specific facility under consideration.

49. Another part of the justification for establishing P&M’s
to handle a multi-parish jurisdiction was that technical and
management resources were severely limited at the parish level and
government pay scales were considered too low to attract adequate
management professionals. It is clear that there is a healthy pool
of individuals with excellent management capability and experience
in Jamaica if appropriate salaries and working conditions are
offered. To meet staffing needs, parishes may need to consider
contracts for management services. Also, strong support from a
central government unit established to give technical assistance on
solid waste management would lessen the need for professional
expertise at the local level. While local professionals clearly
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need training on how to properly establish and run an efficient and
effective solid waste management service, a shortage of
professionally competent candidates is not adequate justification
for multi-parish jurisdictions.

50. By creating the WP&M for management of solid waste and
informally designating the four parish region including the GMB
area as their exclusive zone, the MOLGYS changed from conducting
the service by public monopolies (i.e., Parishes) to private
monopolies (i.e., P&M’s). While the incorporation papers allow the
WP&M complete autonomy to act with management flexibility in
staffing, operations control, contracting, and revenue generation,
the WP&M acts like a department of government rather than limited
liability company. The WP&M is understaffed, undertrained, and
underfinanced to do its job. By relying on the MOLGYS as its only
source of revenues, the WP&M has not exercised its charter-granted
freedom to develop its own contracting instruments, generate
revenues, or make independent changes to the way in which the zones
and the services are structured.

51. The study team strongly recommends that the WP&M, after
being properly rechartered so that it is a semi-private enterprise
which is accountable to government, be strergthened in its ability
to manage solid waste and administer contracts. The WP&M should
have a zone of service so that it can manage contractors from a
position of practical experience in operations and realistic
knowledge of costs. The WP&M should have some staff dedicated to
collection of performance data and analysis of costs, so that
planning and rationalization can be an on-going process. While the
current staffing with public health professionals is leudatory,
there must be supplemental expertise in engineering if econonic
systems are to be developed and maintained. Also, training 'n
development and operation of cost-effective systems is needed. Fo.
proper oversight and direction, every effort to supplement the
Board of Directors with professionals having business management
and engineering expertise should be made.

52. Central Government Institutions. It is a major flaw in
the system that the MOLGYS does not have a single staff person
dedicated to providing technical guidance and performance oversight
to the P&M’s. The role of the MOLGYS until now has been limited to
control of P&M budget allocations, audit of P&M accounts,
appointments to the P&M boards and staff, political manipulation of
contract awards, and control over contracting terms. The need for
technical aspects to be addressed has been short-shrifted, largely
because this sector has suffered in Jamaica from having a false
image as being simple technically and a low status as being
unworthy of professional attention. Provision of solid waste
service is extraordinarily costly in every low-income country and,
even when done efficiently, will consume 1-3% of GNP should be
cause enough to encourage attzntion. Return to Table 1, Box 4 for
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a global view of costs as they relate to Gross National Product
(GNP).

53. Costs analyzed for the GMB and presented in Annex B
indicate that collection service alone costs about $JA 1,200/tonne
(including depreciation, debt service, and contractor profit of
10%), which equates to about $JA 280/capita/year, or about SuUs
9.3/capita/year. Disposal by controlled landfill procedures at the
Retirement Dump would roughly bring total costs to about $us
1l0/capita/year. With GNP in Jamaica in 1990 estimated at $US
1,500/capita/year, solid waste service would consume about 0.7% of
GNP. Implementation of new sanitary landfill facilities could
raise this to about 1% of GNP, provided siting could be within a
viable direct haul distance of less than 15 miles so that transfer
facilities would not be reguired.

54. Based on the above, the study team recommends that a
dedicated unit of staff for solid waste purposes should be
established at the MOLGYS to provide technical guidance and
performance oversight. The wunit should be staffed with
civil/sanitary engineers, urban pPlanners, and economists which
could work toward rationalization of Jamaica’s solid waste system.
One of the development agencies working with the MOLGYS on
institutional strengthening should be requested to provide
technical support to this unit, with short term advisors provided
over a period of several years.

55. In keeping with the above comments about staffing at the
MOLGYS, environmental guidance on disposal of solid waste is also
not getting adequate attention. Based on our cursory site
reconnaissance, recent siting activities performed for nearby
Negril suggest that too little attention may have been paid to
selecting the most economically and environmentally suitable site.
See Annex D for more detail.[] It may have been well worth the
while to pay for land having more soil base and soil cover, rather
than to take a "free" government site which appears to have rock
outcroppings which could 1limit the site’s capacity and safety.
Funds had been appropriated for construction of site access, even
though borings had yet to be conducted to confirm the sites
viability. Based on the above, the study team recommends that a
dedicated unit of staff be established at the NRCA for purposes of
establishing realistic modified landfilling guidance procedures for
existing sites, providing technical guidance to P&M’s and Local
Authorities attempting to select new disposal sites or upgrade
existing ones, monitoring pollutant discharges and environmental
consequerices at solid waste facilities, and providing regulatory
oversight.
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FINANCIAL ARRANGEMENTS.

56. Under the present arrangement, financing of solid waste
management comes almost exclusively from the central Government of
Jamaica (GOJ). The MOLGYS assumes responsibility for the
allocation of budgetary and other resources to solid waste
management operations, within the overall allocation to Local
Government by the Ministry of Finance (MOF). While an exercise is
conduc ted annually to cevelop a detailed budget, in reaiicy every
solid waste management budget is essentially a copy of last year’s
budget altered by the percentage increase (or decrease) suggested
by the MOF guidelines for pending fiscal year.

57. There has been an increasingly acute inability of the GOJ
to adequately fund solid waste management operations. The causes
for this inability lie largely in the following context:

a. Prior to 1974 Local Authorities, whicii then had
direct responsibility for solid waste, funded these
operations by the imposition of local rates, and a
direct relationship existed betw:en the cost of the
service and the amount raised by way of the rates.

b. In 1974 local rates were abolished and rollef into
Property Taxes which were collected by GOJ, who in
turn paid a grant to the Local Authorities in lieu
of the abolished rates. This served to disconnect
the cost of local services from the amounts raised
from property taxes.

c. In subsequent years a growing gap developed between
revenue collected from property tax and the cost of
major local services, to the point where in 1992/93
the cost of these services amounted to SJA 379
million, whereas the collections from property tax
was only $JA 73 million. The consequence is that
Central Government has been called on to subsidize
these services from other revenue sources.

58. At the same time, GOJ been faced with severe restrictions
on its recurrent budget, caused by among other things:

a. up to 40% of the national budget is being preempted
for debt service;

b. IMF conditionalities which demanded an elimination of
the budget deficit and imposed a cap on public sector
spending.

59. The GOJ has recently decided to initiate changes to the
way in which local services such as solid waste management will be
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financed in the future. First, all property taxes have been
significantly increased and the intention is that the revenue yield
from this source should reflect the costs of providing the relevant
services. Second, property tax is to be allocated to the Local
Authorities which will then be responsible for using these funds to
finance the services. Third, a review is to be carried out to
determine the desirability of returning to the situation where
specific rates are charged for services such as solid waste
management. Table 2 shows the historical pattern of revenues
collected by central government, and highlights the anticipated
revenue base expected in fiscal year 1993/4 from increased property
taxes.

60. Near-Term Cost Recovery Measures. Beyond these measures
being considered by central government for increasing general
revenues at the local government level, local authorities could
readily generate revenues by charging a license fee for private
haulers of solid waste. Also, local authorities could collect
tipping fees at the disposal sites from all entities dumping their
wastes, including the 1local port authorities, hctels, private
haulers, and the P§M’s and their contractors. The hotels and ports
might be especially be willing to pay tipping fees for 1land
disposal wnen they realize the high costs of incineration if they
consider buoilding their ovn combustijon facility. The cost details
of combustion are discussed later in this roport.

61. A weighbridge would allow exact monitoring of collection
productivity, provide a basis for continuous planning and
rationalization of collection operations, as well as enable
collection of tipping fees on a measurable basis.

62. There is some concern that implementation of tipping fees
would lead to clandestine dumping. To avoid this problem, several
steps are necessary. The tipping fees need to support an advanced
system of vigilance and enforcement of the licensed and contracted
private firms which are collecting wastes. The licenses and
contracts need to have specifications which state that they can be
revoked after illegal and unac~.eptable activities are identified.
The customers of private service need to be held accountable if
they are found to hire unlicensed firms. Use of a "truckers’ book"
would facilituate oversight. 1In this system, each collection load
is recorded in the truckers’ book and copies are distributed to the
customer at the time of collection, and then to the truck owner and
oversight agency. Also, use of a gate house with continuous
record-ke=ping of incoming loads at the disposal site provides a
means of calibrating the records from the trucker’ book system.
Good vigilance, speedy enforcement and stiff penalties are
essential.

63. Retirement Disposal Site is utilized for open dumping of
all refuse collected from the GMB area. The property was
originally part of a 1,000 acre parcel purchased by the GOJ for



COMPARISON OF SELECTED TAX TYPES AS A %X OF TOTAL TAX REVENUE

FOR THE FISCAL YEARS 1970/71 TO 1993/94

(JAS MILLION)

FINANCIAL TOTAL TAX PROPERTY TAXES M/V LICENSES STAMP DUTIES CUSTOMS DUTIES INCOME  TAX GCT/SCT/EXCISE/ TRAVEL TAX EDUCATION TAX
YEAR PEVENUE AMT X OF TOT  AMT X OF TOT  ANT X OF 1071 AMT X OF TOT AMT X OF TOT AMT X OF TOT AMT X OF TOT AMT X OF TOT
1970/71 189.16 1.50 0.79 5.21 2.75 4.24 0.2 43.28 22.88 83.56 4417 45.94 24.29 0.93 0.49 0.00 0.00
1971772 233.37 1.57 0.67 5.83 2.50 7.69 3.30 51.76 22.18  109.12 46.76 51.66 22.14 1.08 0.46 0.00 0.00
1972/73 259.48 1.51 0.58 6.20 2.39 11.68 4.50 54.13 20.84 119.67 %6.08 60.34 23.24 1.1 0.47 0.00 0.00
1973/74 324.40 10.90 3.36 6.50 2.00 15.50 4.78 54.62 16.84 147.70 45.53 74.70 23.03 1.25 0.39 0.00 0.00
1974/75 394 .42 12.04 3.05 6.81 1.73 16.48 4.18 57.86 14.67 185.00 46.90 101.39 25.7M 1.29 0.33 0.00 0.00
1975/76 L7746 22.60 .73 9.36 1.96 16.89 3.54 83.94 17.58 194.80 40.80 128.07 26.82 1.78 0.37 0.00 0.00
1976/77 488.29 22.80 4.67 10.72 2.20 14.92 3.06 39.38 8.06 214.31 43.89 170.45 349 1.59 0.33 0.00 0.00
1977/78 487.39 25.00 5.13 13.50 2.77 16.10 3.30 30.34 6.22 193.90 39.78 182.30 37.40 1.55 0.32 0.00 0.00
1978/79 734 .90 25.00 3.40 15.50 2.1 49.00 6.67 50.30 6.84 263.90 35.91  286.99 39.05 3.87 0.53 0.00 0.00
1779/80 838.90 24.80 2.96 16.50 1.97 59.10 7.04 66.69 7.95 329.63 39.29 303.36 36.16 4.77 0.57 0.00 0.00
1980/81 880.87 23.3¢4 2.65 15.7 1.78 44.03 5.00 43.64 6.95 412.17 46.79 309.13 35.09 5.10 0.58 0.00 .00
1981/82 1130.76 27.09 2.40 17.00 1.50 72.72 6.43 89.67 7.93 523.27 46.28 353.51 31.26 5.72 0.51 0.00 0.00
1982/83 1362.15 31.22 2.29 17.30 1.27 99.47 7.30 117.66 8.64 639.66 46.96 393.80 28.91 7.76 0.57 0.00 0.00
1983784 1668.10 26.35 1.58 18.00 1.08 128.10 7.68 136.03 8.15 670.76 40.21  364.76 21.87 7.83 0.47 10.07 0.61
1984/85 2008.98 24 .45 1.22 30.83 1.53 179.25 8.92 167.92 8.36 898.85 46,764 552.31  27.49 21.81 1.09 39.28 1.9¢
1985/86 2735.80 23.40 0.86 44.68 1.63 443.03 16.19 217.09 7.96 1161.41 42.45 637.92 23.32 15.47 0.57 46.47 1.70
1986/87 3758.30 33.50 0.89 47.90 1.27 564.40 15.02 255.91 6.81 1555.52 41.39 1056.42 28.11 30.88 0.82 55.18 1.47
1987/88 4306.90 65.50 1.52 38.70 0.90 702.30 16.31 350.11 8.13 1726.58 40.09 1118.47 25.97 40.83 0.95 65.74 1.53
1988/89 4901.60 58.20 1.19 39.00 0.80 619.40 12.64 549.00 11.20 2067.50 42.18 1211.36 24.71 45.93 0.94 65.38 1.33
1989/90 6364.10 70.30 1.10 40.60 0.64 771.10 12.12 761.20 11.96 2663.00 41.84 1390.22 21.84 72.80 1.14 218.10 3.43
1990/91 7809.00 68.00 0.87 49.10 0.63 890.40 11.40 787.10 10.08 3787.10 48.50 1449.82 18.57 86.20 1.10 304.74 3.90
1991/92 11273.70 69.20 0.61 65.90 0.58 1025.20 9.09 1529.60 13.57 4746.40 42.10 2879.33 25.54 166.80 1.48 428.20 3.80
1992/93 18786.10 88.20 0.47 67.90 0.36 1179.50 6.28 2631.00 14.01 7801.50 61.53 6018.19 32.04 341.40 1.82 664.60 I.54

.02 10080.50 37.32 9793.40 36.26 485.60 1.80 952.60 3.53

—
N

1993/94 27012.20 450.00 1.57 281.20 1.06  1417.40 5.25 3247.10
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agriculture and assigned to the Ministry of Agriculture for
management. Of the original 1,000 acres, an area of 100 acres has
been assigned to St. James Parish for multiple uses, inciuding the
establishment of the Retirement Disposal Site. Ownership title
papers, however, have not been officially transferred to the St.
James Parish. Because of the question over ownership, it is not
Clear whether the PC has the legal authority to collect tipping
fees at the site.

64. Currently the charter of the WP&M allows it to Jenerate
revenues in any manner it legally is able to do. Also, the MOLGYS
has recently encouraged the WP&M to take over priority zones of
collection service and collect fees from residents and commercial
establishments within these zones. However, given that the WP&M
had been granted, via its charter, Ly MOLGYS a private monopoly in
the GHB and was not truly accountable to local authorities, and
given that its charter needs to be revised@ t» make it accountable
to both local and central government, it is recommended that WP&M
be discouraged by MOLGYS frcin extending its revenue generation
activities until resolution of its legal framework.

65. Long-Term Cost Recovery Targets. In 1992/93, the total
GOJ budget for recurrent expenditures was $JA 15.00 billion and for
capital expenditures was S$JA 11.25 billion, and totaled $JA 26.25
billion. The total MOLGYS budget was $JA 0.45 billion for
recurrent expenditures and 0.21 for capital expenditures, totalling
$JA 0.66 billion. The recurrent expenditure funding to all P&M’s
in that same year totaled $JA 117.9 million, and included some
monies for market management and beautification, especially in
Kingston’s P&M. The amount of recurrent expendituve funding
provided by MOLGYS to the WP&M for solid waste managemernt was $JA
10.9 million. Therefore, WP&M’s share of the MOLGYS’s solid waste
budget was only 9% ($JA 10.960 million out of $JA 117.423 million),
even though WP&M’s four-parish population accounts for about 13% of
the nation’s total population. See Table 3.

66. Based on the MOLGYS budget provided, the expenditure per
resident in the WP&M area was only $JA 34, which is about 12-15% of
what 1s needed to cover total owning and operating costs for
complete collection service and moderately safe disposal practices.
Annex B provides analysis of alternative refuse collection trucks.
If new and appropriate equipment were purchased by the MCLGYS (o
a suvbsidized interest rate on capital) to provide sanitary and
complete refuse collection, the total owning and operating costs,
including debt service, would average about $7A 950/tonne for an
average one way haul distance of 15 km. The “otzl cost per person
would average akbout $JA 230/capita/year. For the private sector to
provide comparable service at nonsubsidized costs and including a
10% profit, the total cost per person would average about $JA
280/capita/year.
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Table 3

BREAXDOWN O PARKS AND HARKETS COMPANIES EXPEND!TURE
REVIRED EXPENDITURE FOR 1992/9%
(000 Ja$)
ADNIN S OTHER TOTAL PM EXP AS
EXPENSES EXPCNSES EXPENBES EXPENSES X OF YOYAl

20886  22.66 51346 55,76  10BB0 21,50 92002  66.56

gee? 10.25 16558 85.58 B80S 1.72 21685 15,67
1523 30.10 3438 67.96 .00 5059 3,66
2303 21.09 8558 78,08 .00 10960 7.92
1118 13.0% 7098 82.95 245 2.L6 8357 6.18

28020 20.2% 80008 64.33 20031 15.13 138354

BREAKDOWN OF PARKS AND MARKETS CONPANIES EXPENDITURE
REVISED EXPENDITURE FOR 1993/94
(000 Ja%)
ADHIK Swr OTHER YOTAL PM EXP AS

EXPENSES EXPENSES EXPENBES EXPENSES X OF YOTAL

35916 3i.62 62418 5¢.83 4000 5.75 104334 58,26

2222 6.02 20286  01.21 50D 1.56 32?05 17.93
2216 28.8% 5371 9.68 00 7688 4.20
3560 16,62 17660 81.51  30p 1,40 21420 19,96
2706 19.98 10635 78.5. 100 Jh 13560 756

46620 26.03 125170 69.89 6900 3,85 179087
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67. For solid waste management to be conducted efficiently
and effectively, the managing entity needs an adequate budget ang
reliable cash flow. When budget provisions are lacking, there is
a tendency to cut back on investment in proper equipment,
maintenance of the fleet of collection vehicles and payment of fair
wages to operational personnel. The System in GMB illustrates this
tendency -~ the fleet of collection trucks has depreciated to well
beyond its economic life, maintenance performance is poor, the
dump site is inadequately operated, and the operational personnel
are being severely underpaid.

68. The solid waste management budgeting process for GMB is
not based on Planning data and economic analysis of alternative
Systems. There is no economic or technical justification required
by MOLGYS or conducted by WP&M. Only accounting records of the
current year are used to project budgets for the pending vyear.
While audits annually are conducted by MOLGYS, this information is
not an integral part of the budget determination process. No data
on performance is generated by WP&M and no monitoring of
performance is conducted by MOLGYS. Records are not even kept on
the number of solid waste truck loads being delivered daily to the
disposal site by WP&M and its contractors. Furthermore, there is

allocations is probably not unique to the solid waste service, and
it can not be resolved only for the solid waste service.
Nevertheless, it needs to be addressed over the long-term.

69. Based roughly on population projections, waste generation
projections, service levels, disposal improvements, and estimated
costs, the budgeting requirements outlined in Table 4, Box 5 below
are suggested. Through a steady increase in taxes, user charges to
households and establishments receiving collection service, license
fees for private haulers, and tipping fees for use of the
Retirement Dump, it is envisioned that full cost recovery could be
implemented over a § year period.
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%__

Budgetary Requirements -- Preliminary Rstimates and

Potential Sources
! 1993/4 1994/5 1995/6 19967 1997/8
e — e e e .
Population 104,393 107,525 110,750 114,073 117,495
(number)
Hunicipal Solid Waste 31,800 33,600 35,400 37,200 39,000
(tonnes/year)
Collection Cost 33 280 280 280 280
($JA/capita/yr) recurrent
only
Disposal Cost 1 25 25 % 25
($JA/capita/yr) durping
only
Total Cost 34 305 305 305 305
| ($JA/capita/yr)
Tota! Cost 10.9 ¥ 32.8 33.8 3.8 35.8
($J4/year)
Budget 109y 15.0 20.0 26.0 35.8
($JA/year)
Property Taxes 1.67% 3t 5% 8% 10%
License Fees 0% 1% 2 Kk 5%
User Fees 0% 91% 83% 743 65%
Tipping Fees 0% 5% 10% 15% 20%
Note:
1. Total costs for 1993/9 are based on recurrent costs for operation and maintenance of fully depreciated

equipment, recognizing that the contractors are supplementing their income by their service of commercial
establishments.

2. Total costs for other years are based on full capital and debt service custs, as well as operating and
naintenance costs, even though current equipnent is fully depreciated and no provisions for a renewal fund have been
made. Budget allocations are expected to gradually increase until depreciation and debt service (or renewal)
requirements are met.
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COLLECTION SERVICE.

70. Existing Service Delivery. Collection service provided
in the GMB area is relatively complete. Even within slum and
squatter areas which are inaccessible to trucks, service at the
perimeters is being provided. Residents either bring their refuse
to a truck (after it arrives and rings its bell to announce its
arrival) or they bring it to a communal depot (usually an on-ground
loading point). There are, however, some semi-urban or rural areas
which do not have service. In these areas, if residents are
relatively well educated, they bury or burn their refuse in a
remote area of their property.

71. There are two problem arceas of collection in the GMB
area. There are squatter settlemen!:s between Princess Street and
Perry Street and slum areas in the Green Pond area. These areas
without service result in clandestine dumping by residents into the
North Gully and South Gully which drain into the eastern portion of
Montego Bay. Some of the neighborhoods near these gullies receive
service, but residents who are undisciplined and uneducated do not
cooperate with the service. During and after storms, some of the
waste placed in the gullies is washed into the Bay. While creating
a negative visual impact on the Bay, the water quality reportedly
is not being significantly affected by the refuse coming from the
gullies. Nevertheless, greater service delivery, public education,
and vigilance and enforcement of the Litter Law are needed to
resolve the problem.

72. Community Participation. Implementation of a
neighborhood pilot project to develop a demand-driven method of
appropriate collection and community participation is recommended.
With this approach, meetings and interviews with community
residents would seek to determine the type of service which they
would prefer and be willing to pay for, commensurate with type type
of participation they would provide. Alternative costs and
participation 1levels for alternative refuse collection systems
(such as door-to-door collection by hand cart, scheduled block
collection by truck along the main access routes, or communal
container collection at the neighborhood peripheries) would need to
be presented to residents for consideration. Pilot testing and
continuous adjusting of the resident~-chosen alternative would be
conducted, followed by replication in other neighborhoods of
comparable conditions.

73. Vehicle Productivity. Over the past decade, economic
analysis has not been conducted to determine which vehicle types,
vehicle capacities, vehicle crew sizes, and route sizes would lead
to rationalization of collection service. The current ccllection
system is not efficient, as it is characterized by equipment of
inappropriate vehicle design and crew sizes. For example, in the
case of the large open tipper trucks used in GMB, the standard crew
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of only three sidemen labors is undersized -- leading to poor
vehicle productivity. 1In another example, the poor design inherent
in the side-to-side roto-~-packer style rear end loading compaction
trucks (high loading height, slow packing, reqular jamming) slows
down the loading efforts of even the standard crew of only two
sidemen -- leading to poor worker productivity. Also, the current
jurisdictions of contractor zones do not take into consideration
economies-of-scale, as discussed earlier in paragraph 45 [].

74. While the siz2 and type of truck are critical design
issues, it is important to recognize that even the best truck
selection can not be efficient when the collection conditions are
poor. Even when more appropriately designed rear-to-front push-
blade style rear end loading compaction trucks are being used in
GMB, spillage and on-ground placement of solid waste seriously
slows down the loading process -- leading to poor vehicle
productivity. Development of household, communal, and large
generator containment systems which are properly sized and easy to
empty is essential to obtaining high productivity from workers and
vehicles.

75. Problems Faced by Contractors. The contractors providing
collection service are clearly not making enough money to provide
sanitary, reliable and economic service. When contracting,
government must recognize that the private sector bears many costs
which public service does not directly bear. In taking the
decision to privatize service, government must pay these additional
costs, or find some way to provide the same hidden subsidies to
contractors. To illustrate, the following findings came out of the
Montego Bay study effort:

a. Contractors, because they are operating without any
cash reserves, admit to having to pay high interest
rates (i.e., about 80%-90 on the overdraft amount)
on monthly overdrafts once each month because the
MOLGYS is 1 to 2 weeks late in the second payment

of each month. Their statements were verified
through interviews with a key local commercial
bank.

b. Contractors have to pay high interest rates (i.e.,
about 60% of capital cost) to finance equipmnent and
typically have to pay back their note over the life
of their contracts (i.e., 2 years), rather than the
economic life of the equipment (i.e., 5 years).

c. Contractors borrowing from commercial banks for
purchase of vehicles have to take out comprehensive
vehicle insurance (i.e., about 20% of capital
costs) plus personal life insurance, whereas the
government does not specifically pay insurance but
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instead bears the hidden cost for damages caused by
accidents or replacements necessitated by thefts.

Contractors also have to pay customs duties (i.e.,
about 45% on truck value), whereas government
receives an exemption from paying customs duties.

Contractors also may have hidden costs related to
political manipulation and/or marketing (i.e.,
about 5% of total cost) and are surely entitled to
a reasonable profit (i.e., about 10% of total
cost).



GMB Study - Pg. 28

PRIVATIZATION ARRANGEMENTS.

76. There are various methods for involving the private
sector, as described in Box 6. For solid waste collection from
urban areas, the two most
commonly used methods are
contracts and franchises. REDOCING GOVERNMENT ACTIVITY
Contracts are used when
government 1is considered a
reliable customer for the
private sector, i.e., with
revenues able to cover the
costs and a history of
reliability of payment.
Franchises are used for
specific customers which are
considered low-risk with
regard to payment, such as
large commercial and
industrial establishments.
Franchises are also used to
serve residential customers
when government is not
considered reliable or able
to make scheduled payments.

Contracting

Government awards a finite-term contract to a private
firm to provide a solid waste management service and
governeent pays the firm for the services delivered.

Franchise

Government grants a private firm an exclusive wonopoly
to provide a specific type of solid vaste service within
a specific zone and the firn generates its own revemues
fron customers within the zone.

Concession

Government ‘allows the private sector to utilize one of
its resources, in this case solid waste, for prefit-
naking purposes. Government may pay a tipping fee or
service charge to defray part of the costs of processing
the solid waste, but sale of the concession’s product

covers the remaining costs and profits.
77. There are two I P

objectives for involving the
private sector in provision
of solid waste service: (a)
obtaining investment from
the private sector, and (b)

Open Competition

Government licenses private firms to freely compete with
each other in providing solid waste management services.
Yo firm has monopoly within a zone and price requlation
is not required. Each firm generates its own revemues

obtalining improved g vhe cubseribers to its services,

efficiency, and thus lower

costs, for service. T T R T e A e
Contracting with the private BOX 6

sector does not

automatically achieve these two objectives. Only if the

contracting process and contracting agreements are properly
conducted will these objectives be fulfilled. While it is a
positive step that the WP&M has involved the private sector in
collection of solid waste, the terms for contracting and methods of
monitoring have not been conducted in a manner which realizes the
objectives of investment and efficiency.

78. Existing Contract Terms for Refuse Ccllection. The WP&M
has contract service agreements with private contractors for public
Cleansing services including cleaning of all streets and median
strips, cleaning of open storm drains, emptying of all street
litter bins, and collection of all non-commercial refuse within
their designated =zones. There are no quantitative performance
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measures in the contracts, and the contractors are not paid on the
basis of the weight of waste collected or the area of street,
garden or drain cleaned. Therefore, performance evaluation is
qualitative and arbitrary.

79. The term length of the WP&M contract has been too short
(i.e., two years) to enable the contractors to obtain capital
financing at economic terms. Also, payments to contractors have
not been adequate to enable them to invest in new or refurbished
vehicles, thus requiring them to operate fully depreciated and
typically dilapidated vehicles (many of which are more than 15
years old). MOLGYS sets the salary payment structure which WP&M
can pay to its contractors and WP&M dictates the number of vehicles
and workers to be assigned to a zone. Irregular payments from
government have been eating away at any potential for profit
(because of the high overdraft charges from the banks).

80. Under original contracts, some of the contractors were
allowed to use equipment owned by the MOLGYS. This represented a
hidden subsidy to some of the contractors, and created inequitabile
competition among contractors. The contractors receiving equipment
were not required to enter a lease contract whereby rental payments
would be made and periodic specific preventative maintenence and
repairs would be required. as a result, after every accident or
break-down, the MOLGYS was required to either solve the problem or
resolve to not having the vehicle in service. For new equipment
now on order, the MOLGYS has developed lease agreements which are
expected to address the problems of the past.

81. The last contracts awarded by WP&M were in 1989. These
contracts had a 2 year term, over in 1991. MOLGYS has been in the
process of developing new contracts for several years and there
have been no new contracts awarded by WP&M since the 1989 contracts
expired in 1991. Nevertheless, work continues by the contractors

on an informal "extension" basis. Contract prices have not been
renegotiated and only very modest price adjustments in salary
scales have been periodically announced -- lagging far behind

inflation and typirally provided only at the last minute to stay a
major labor strike. Even when the contracts were in effect, they
did not have any cost indexing included within them.

82. To make ends meet, the private sector’s work force is
seriously underpaid for the arduous and hazardous work they
perform. Most contractors’ crews work 10 to 12 hours daily --
without overtime pay, protective boots or gloves, medical benefits,
or disability/sick pay.

83. To supplement their income, contractors have had little
recourse but to supplement their contract-specified work by seeking
private subscription agreements for waste collection with
commercial establishments in their zones. Recently, the MOLGYS has
begun to take that opportunity away from contractors working in the
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most lucrative zones though an action to give the most downtown
"corridor" areas to the P&M’s for service and cost recovery.

84. Egquitable and Competitive Contracting. For contracting
to be viable, there should be a competitive tender process which
recognizes that each zone is unique and allows contractors to bid
according to the zonal conditions. Every attempt must be made at
making the zones equitable, so that each zone has a comparable
level of difficulty to service and a comparable opportunity for
generating income -- in other words the problems and the goodies
should be equitably shared. At the moment, the zones appear to be
highly inequitable, with some contractors having a large number of
ghetto (squatter) neighborhoods, while others have mostly laid-out
upper income neighborhoods. See Table 5, Box 7 which indicates
different haul distances and service populations for each
contracted 2zone.

Population and Travel Distance
by Contractor Zone

CONTRACTOR ZONE 1993 Population | Travel One-Way
(Jam)
Contractor 1C+2B 25,048 12.9
Contractor 1A 21,952 11.3
Contractor 1B 7,215 8.1
Contractor 2za 11,669 14.5
Contractor 3 18,325 24.2
Contractor 4 15,076 12.9
Contractor 5+5a 5,108 12.9

T T S T —
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85. Given the high costs of commercial borrowing, a contract
should have a minimum length of 5 year in refurbished vehicles are
being purchased, and a minimum length cf 7 years if new vehicles
are being purchased, so that the investment payback period can be
rationalized to enable a 1low cost/tonne of refuse collected.
Contract performance terms need to be carefully specified, with
adequate provision made for vigilance and sanction commensurate

with performance failures. Current contracts simply specify
"cleaning" the zone -- a performance measure which is essentially
unmeasurable.

86. Commercial Borrowing Terms for Contractors. Because the
interest rates from commercial banks are high, the government may
wish to consider setting up a project credit line for "solid waste
management development" with the National Development Bank (NDB) .
NDB project credit lines are lent through the commercial banks in
accordance with the NDB terms. The NDB can lend only to companies
which are not majority-owred by government, therefore WP&M would
not be able to borrow under the credit line and government would

need to continue procurement of the WP&M vehicles. Under NDB
terms, borrowing for trucks could be set up with a 6 year payback
period, including 6 months of crace. January 1994 DB interest

rates were 11% on $US (about 14% from the commercial banks) and 37%
on $SJA (about 43% from the commercial banks). With donor country
financing interest rates can be about 2% lower.

87. Applications under the NDB project financing system take
about 1.5 months to process by the commercial bank together with
NDB. Like the commercial banks, NDB would require the length of
contract to be as long as the period of payback and wonld accept
the contract a collateral (with payments being made directly to the
to the commercial bank from the WP&M). Because of the history of
delayed payments to contractors by the WP&M, the 1loan to
contractors would need to include 2-3 months of working capital.

88. Banks may require loan guarantees beyond the collateral
available from local companies. To this end, consideration should
be given to use of the USAID housing loan guarantee program, which
is being used in this regard to encourage privatization of solig
waste systems in Indonesia.
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PUBLIC VERSUS PRIVATE COST ANALYSIS:

89. 1In the study area, there is no accurate view of what
solid waste collection service would cost if all hidden costs
within government were considered (i.e., opportunity cost of
capital, economically determined renewal periods for equipment,
exemption from customs duties, guarantees on borrowing and on
equipment which allow avoidance of insurance costs, hidden
administrative and benefit costs for pecrsonnel) and all legitimate
costs for the private sector were considered (i.e., commercial
borrowing interest rates, insurance costs, profit, economically
determined depreciation and renewal periods, marketing).

90. It 1is essential to recognize that this analysis is
preliminary and provided tc indicate actual costs. Also, the
analysis provides a format for future updated analysis as part of
an annual continuous planning exercise which the study team
recommends be conducted. 1In Montego Bay, there are no records kept
at the disposal site or in the field to indicate the daily
performance by the Western Parks and Markets and its contractors.
Also, there have not been any time and motion studies performed
over a significant time frame tc determine how crews of various
sizes on collection trucks of various types perform within the
range of physical conditions existing in the area’s various
neighborhoods. and finally, there is no data on truck load weights
to enable densities of loads to be definitively estimated.

91. To compensate for the above, interviews with public and
private sector representatives were held to obtain an indication of
productivity, several days of time and motion observations were
conducted, and several days of observing operations at the disposal
site were conducted. Much more needs to be done in any follow-on
studies planned for the next year.

92. The costing tables provide analysis of the following:

a. productivity per truck type and size for various
transport distances from the collection route to
the unloading point (e.qg., disposal site) -- which

indicates the important need for continuous data on
load weights and time and motion.

b. cost per tonne per truck type and size for various
transport distances -- which indicates the truck
systems which are lowest cost for the study area
and the specific waste generat.on sources to be
served.

c. percentage breakdown of total cost into rarsonnel
costs, consumables costs, and ownership costs --
which enables choices to be made by decision makers
between capital intensive or labor intensive
systems.
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d. cost per capita per truck type and size for various
transport distances -- which indicates the tariff
requirements for full cost recovery.

93. Results of the Comparative Cost Analysis. If private
sector service is established in a way to encourage and enable the
private sector to make investment (i.e., there are competitive
tenders held for contracts of 5 or more years duration), the
private sector costs will reflect no hidden subsidies which are
inherent in the public sector costs. Based on the analyses
accomplished, for capital intensive systems (i.e., container-lift
arm roll, skip, or compaction trucks), private sector service will
cost from 10-45% more per tonne than the subsidized public sector
costs. For labor intensive systems (i.e., manually loaded open
tippers or manually loaded compaction trucks), private sector
service will cost from 5-20% more per tonne than the subsidized
public sector costs.

94. Non-compaction container-lift systems, such as the arm
roll or skip 1lift trucks, provide the lowest cost method of
collection service for Montego Bay. However, they can be used only
where there is a large source of waste generation, as the smallest
container size would be 5 c.m. and costs go down appreciably when
the required container size is higher at the source. Container
1ift systems should therefore be implemented for all large
generators, such as markets, hospitals, inaccessible ghetto
neighborhoods, and hotels.

95. Compaction systems which mechanically 1lift and unload
containers at each stop along the route, such as iront end loading
compaction trucks which 1ift 5 c.m. containers and rear end loading
compaction trucks which 1lift 1 c.m. containers, are the highest
cost method of collec:ion service for Montego Bay. In low-income
developing countries, such large volume, capital intensive systems
are justifiable only in large metropolitan areas where the distance
and time raquired tc travel to the unloading point (e.g., disposal
site) are more than 15 km. These systems shouvld not be implemented
by governwent, unless government takes over all hotel and
commercial service where the tipping fee would fully cover the cost
of this more aestnetic, convenient and enclosed method cf
collection.

96. Compaction and non-compaction systems which are manually
loaded are economic for Montego Bay because of the low cost of
labor. However, every effort to get citizens to properly contain
their waste in properly sized dustbins or plastic bags would
enhance productivity and lower costs from what is currently shown.
The roto packer compaction truck is somewhat more costly than the
push-blade type of compaction truck; because the smaller opening
of the hopper, the higher height of the hopper, and the slower
loading movement of the packer collectively limit the ability of
the crew to rapidly load the truck.
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97. Recommended Collection Fleet Requirements. Annex A
provides current and projected population and waste generation
data. Presently, the population of GMB is about 104,400. The
current amount of municipal solid waste in Greater Montego Bay is
estimated to total 25,600 tonnes/year (not including hotel refuse
and ship refuse which amount to 4,160 and 2,040 tonnes/year,
respectively). Of the metropolitan area‘’s population, roughly 60%
is urban, 20% is semi-urban and 20% is suburban. Assuming that 95%
service of the urban and suburban area would be a viable service
goal, the total amount of refuse to be collected is roughly 19,500
tonnes/year, or 62 tonnes/work day (based on a work week of 6
days /week).

98. Of the 19,500 tonnes/year which need to be collected,
rhysical conditions of the various neighborhoods in GMB would
affect which type and size of equipment would be appropriate. The
container-lift system, when used in suitable locations, offers the
lowest cost/tonne of service, therefore every effort to maximize
its use is recommended. Based on field observations, it is assumed
that 30% of the waste could be served by the lowest cost container-
lift system. The ramaining 70% of the waste could be served by the
somewhat highe:r cost manually loaded rear-end loading compaction
trucks or cpen tippers. Assuming that the average distance of
travel is 15 km one way from the collection service area to the
disposal site, based on continued use of the Retirement Site, the
following fleet size appears appropriate:

a. Container Lift System ~-- 30% of 19,500 tonnes/year
-- 5,850 tonnes/year:
2 Arm Roll trucks of 8 c.m. capacity,
averaging 3,700 tonnes/year productivity

b. Manual Load System -- 70% of 19,500 tonnes/year --
13,650 tonnes/year:
4 Rear End Loading Compaction trucks of 10
c.m. capacity, averaging 3,700 tonnes/year
productivity

99. Costs of Collection. The average cost for the above
fleet, for complete debt service, operation and maintenance, would
be about 1,075 $JA/tonne if private sector and 952 $JA/tonne if
public sector (with hidden subsidies). Addition of profit to the
private sector costs would conceivably raise them to about 1,200
$JA/tonne. The breakdown of these costs are roughly 50% capital
(including interest) and 50% operating and maintenance costs.

100. Cost Recovery for Collection. Based on the above average
costs for solid waste collection, the user charge or tax to be
collected from residents for full cost recovery would average 280
$JA/capita/year if private sector service or 230 $JA/capita/year if
public sector service. Commercial establishments, industries, and
institutions which are large generators should be charged on the
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basis of quantity they generate, while households and small
commercial/industrial establishments are charged on the size of
their property (which is typically an indicator of property value
and waste generation). Tariff structures should allow for cross
subsidies from large generators and upper income households to
small generators and low income households, as necessary to
accommodate their ability to pay. 1Initially, the tariff structure
should strive to cover recurrent operating and maintenance costs.
In time, the tariff structure should cover the total owning,
operating, and maintenance costs, as well as provide for creation
of an adeguate renewal /expansion fund.
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DISPOSAL_ SERVICE.

101. Current Disposal Conditions. Based on field observation,
the composition of the waste stream arriving at the current
disposal site is primarily residential and commercial waste such as
various types of paper, glass, plastics and metals. There appears
to be little if any industrial waste or hospital infectious waste
deposited at the site. Separate interviews with the airport and a
major medical facility indicate medical and airport waste are
handled by incineration at the airports and hospitals. Cruise ship
waste, from home-port ships only, is handled at the dump and the
issue of legally arranging for the port to pay a tipping fee is
discussed in an earlier section on financial arrangements.

102. Currently disposal operations in the GMB area are
conducted at the Retirement Dump. Site operations and maintenance
are the responsibility of the Western Parks and Markets
Organization. The site consists of 8-10 hectares of land which is
accessible by a 1 km long road. The working portion of the site
consists of 3.3 hectares of the available property. The roughly
33,000 tonnes/year of municipal solid waste generated in GMB in
1993/94 require 33,000 cubic meters of ultimate space within a
landfill. Daily, intermediate and final soil cover material would
increase the spatial requirement by about 15% to about 38,000 cubic
meters. For a site which has a depth of about 10 meters, this
means that land disposal requirements begin at 0.38 hectares/year
in 1993/94 and are expected to increase by about 5% yearly.
Therefore, the existing site has a life of about 10 years.

103. The operating plan, which appears to have developed on an
ad hoc basis, utilizes approximately 8 and 1/2 acres of the
existing land for actual operations. No formal operating plan
exists and no site preparation has been conducted. The site has
not been graded for drainage to minimize standing water which will
encourage the formation of leachate (liguid which comes into
contact with refuse). There is no being attempt made to cover
refuse daily with soil to control vectors, such as flies, or
prevent fires. As a result the refuse which is deposited burns
continuously and is an active breeding ground for flies. Small
animals and birds are also active scavengers at the site and
enhance the possibility that bacterial and viral infections will be
moved off the site. The fires consume large amounts of plastic and
almost certainly contain significant quantities of dioxin, a known
carcinogen. It appears unlikely that landfill gas generation
(landfill gas is comprised of approximately 50% methane and 50%
carbon dioxide with other trace elements) is a problem as it either
vents directly into the atmosphere or is consumed in the fire as it
is generated.

104. Costs of Disposal. Resources expended on operations,
based on discussions with the attendants and the tractor operator,
are estimated at approximately $JA 80,000/year. This equates to
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about $JA 4/tonne or $US 0.13/tonne for open dumping costs. For
comparison, sanitary landfill costs for an approved site and design
in a country of Jamaica’s income level would range from S$US 3-
8/tonne. Equivalent costs of $US 15-25/tonne for an USEPA (US
Environmental Protection Agency) approved site in the USA are
typical.

105. Disposal Plans and Standards. At the national level
there is no legislation, currently, that requires any specific
controls regarding landfill siting and operation. There are also
no controls, at the Parish level, regarding landfill operations.
Discussions with WP&M personnel, the nominal operators of the site,
indicate they do not have any specific operating criteria for the
facility other than to have the bulldozer operator bury the in
place refuse every two weeks. As the existing bulldozer utilized
at the site is not equipped for excavation the operator has
developed a plan whereby trucks dump at the approximate center of
the active area of the site, the refuse is burned, and he pushes
the ashes and residuals after burning to the edge of the site.
Trucks have dumped refuse all along the 1/2 mile road into the site
when access was limited by rainy weather conditions.

106. This information is important in light of what is
happening at the national level in an effort to regulate solid
waste disposal. Discussions with the staff at the NRCA indicate
that a document titled "Procedures and Requirements for Permitting
and Operation of Waste Disposal Facilities" is being circulated for
review and adoption. This documented was prepared by a consultant
for the Ministry of Health with funding from the Pan American
Health Organization. This document fundamentally follows the
wording of the US Environmental Protection Agency’s regulatory
framework for landfill siting, design, and operation, which is
called Subtitle D of the Resource Conservation and Recovery Act.
Subtitle D was developed to protect the public from improper siting
and management of landfills in an industrialized nation with a
relatively high per capita income where technology and trained
personnel are relatively readily available, although at a high
cost, to allow for compliance.

107. When viewed in the context of Jamaica, neither the
technology, the technical personnel or the financial resources are
available to make tiiis a workable regulatory framework for the near
term. There needs to be an interim regulatcry framework which
enables disposal practices to gradually be upgraded from the open
dumps which exist today to sanitary landfills of suitable
developing country design and operation standards. Given the cost
of developing and operating a landfill of the “vre contemplated by
Subtitle D and the current level of resources being expended in
Jamaica on disposal, a significant financial burder will certainly
be experienced if these proposed regulations are adopted. Also,
the technical staff and resources are not avallable to WP&M to
comply with the proposed guidelines.
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108. Measures to Upgrade Current Disposal. To upgrade the

Retirement open dump to a modified sanitary landfill, the following
design suggestions are provided:

a.

The road to the landfill should be cleared of all
illegally dumped material and surfaced and
maintained for all weather operation. An aggregate
material laid over a properly prepared subgrade
should be sufficient if it is properly maintained.
A good road is critical to insure that trucks can
reach the dump site in inclement weather rather
than resorting to dumping material on the sides of
the road. Leaving the existing material in place
will encourage illegal dumping and continue to
foster fires, flies and other scavengers. Trucks
and a front end loader will have to be rented to
accomplish clearing the existing material from the
road and moving it to the disposal area.

Obtain a larger bulldozer than the one currently
operating at the site equivalent to a Caterpillar
D-7, with ripper attachment to enable excavation.
A complete breakdown of costs for purchase and
operations can be found at Annex C.

Move the accumulated refuse along one side of the
site to prepare the site for cut and cover sanitary
landfill operations to be conducted.

A site developrent plan should be followed
utilizing the existing 8 and 1/2 acres for burying
existing material and operations for the next 5 to
10 years. For site development details see Annex
C.

A cut and cover operation will have to be followed
on a daily basis to insure proper site operation.
The efficiency of this operation will be hampered
by the requirement to accommodate the population of
waste pickers which is currently deriving part or
all of their income from recycling material from
the site. With proper utilization of the
bulldozer and control of scavenging a reasonable
operation can be carried on which accommodates the
population in question and minimizes the
inefficiencies. For operating details see Annex C.

Arrange for gas ventilation by appropriate means,
for example through a gravel layer along one wall
of the cut, and soil cover stockpiled along the top
of the same wall so that trucks can unload along
the other wall.
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g. Slope the base of trench to encourage drainage of
surface runoff from the working face within the
upgradient area of the cut.

h. Leave 1 to 1.5 meters of undisturbed soil layer
under the cut to protect groundwater.

i. As refuse is placed in cells within the cut, each
daily cell area is covered with soil. To minimize
soil cover, the working face need not be covered
with soil, but can instead be covered with tarps
(or even discarded carpets). Also, the cells can
be designed to be deep and narrow so that
intermediate cover is minimized.

j. Put in upgradient perimeter drains to divert
surface runoff away from any refuse receiving area.

k. Drill and develop grcundwater monitoring wells and
implement regular monitoring, especially in 1light
of the karstic geology within the site vicinity.

1. Curtail any disorganized scavenging from the
operational area and prohibit any children from
entry to the site.

109. Retirement Dump’s inadequacy as a disposal facility
results from lack of legisiative controls over the disposal
process, lack of technically skilled staff, and inadequate
financial resources. In the context of an integrated solid waste
management strategy for the near term, sanitary landfill provides
the most cost effective solution for disposal in the GBM. The
clear challenge is to upgrade the existing facility from a dump to
a landfill in the next four to five years. Given technical and
financial constraints there are no other viable alternatives.

110. Cost Recovery for Disposal. As with most systems a clear
limitation to progress relates to the amount of dollars available
to "make things happen" in a timely manner. At this point it is
worthwhile to note that the Retirement Dump is operated solely from
money provided by WP&M through an appropriation from the MOLGYS.
Jamaica operates on the same principal as do most third world
countries in relation to solid waste manageitent which is that it is
funded out of general tax revenues rather than being entirely or
partially self supporting. In contrast many industrialized nations
and several Central American countries have discovered that people
are willing to support quality solid waste management services
through a fee for service system. In the U.S. many municipal
landfills are operated on a basis of residential disposal costs
being supported by a differentially higher rate for the disposal of
commercial refuse.
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111. No disposal fee for dumping is charged at the Retirement
Dump. No real progress can be made without either an increased
appropriation from the central government or a disposal fee for
dumping. The logical approach would be to start charging a small
fee for disposal, which would be raised annually, until a full
recovery situation could be achieved with the national government
making up the difference in operating cost through an increased
appropriation until the full ‘recovery situation was achieved. A
differential fee is recommended for GMB which charges the
commercial refuse generator at a higher rate than the residential.
Part of the rational for this differential fee is that
commercial/industrial refuse generally tends to contribute more to
environmental contamination than household refuse, and thus
requires more costly landfill technology than does residential
refuse.

112. The exact fee to be charged each type of waste generator
will depend on the political considerations regarding a good
starting amount which will institute a pay for disposal system and
not create an illegal dumping problem as a result. The fee to be
charged will also be dependent on the amount of funding the
national government is willing to provide towards operations and of
course the ultimate operating costs as they are related to the
landfill. A large revenue generator would be fees derived from
cruise ship waste. Currently the landfilling of this material
OCCUurs on an ongoing basis. There has been no effort to legalize
disposal of cruise ship waste and charge for the service. The
rational for not allowing this is the fear of contamination. It
would seem far more effective from both a public health and a
financial standpoint to legalize the disposal of this material in
a controlled cnvironment and charge for the service. A suggested
operating budget for a near term cut and fill operation, to include
a full recovery operating fee, is included at Appendix C "Site
Development".

113. Disposal Standards. A cut and cover landfill operation
is not the ultimate preferred operational methodology for this or
any other site on a long term basis. cut and cover operations do
not eliminate leachate formation and do not allow for the recovery
and treatment of the leachate that is formed. They are also
inherently inefficient in terms of optimizing the space which is
available. However, as I pointed out earlier they present a low
cost/low technology alternative to operating the open dump which is
currently in place. In terms of the future, 5 to 10 years out,
WP&M, or whoever is ultimately in charge of disposal in Monteyo Bay
needs to carefully prepare to move the operation both financially
and technically to an environmentally sound sanitary 1landfill
operation.

114. Although it was not in our scope of work to review the
draft "Procedures and Requirements for Permitting and Operation of
Waste Disposal Facilities", it is necessary to comment on it in the
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context of the impact it will have on the Montego Bay area. This
document does not cover the disposal of hazardous or toxic waste.
It also has some shortcomings in the area of design such as the
requirement for a final landfill cap. This document allows a 20 mil
synthetic cap (.10 E. 1. page 28) which was specified as a cost
saving measure. The longevity of such a cap and the technology to
put it in place while maintaining cap integrity is questionable.
The document also has some administrative shortfalls in terms of
the integrity of references between paragraphs etc. It should be
reviewed for technical feasibility, enforcement capability and some
timeline developed to phase in the requirement to meet these
criteria should be develcped which are consistent with the
available financial resources, technology and management resources
available in the Jamaican context as a key consideration.
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RECYCLING.

11Z. Waste Recovery at the Dump. There are normally about 40
waste pickers working at the GMB disposal site, and about 80 on
holidays and during peak tourist periods when the recyclable
content of the waste is higher. Scavengers working at the site, if
allowed, should be registered with the WP&M. Only adults should be
allowed on site, and only those adults wearing their registration

card. Since many of the Scavengers appear to be farmers from
surrounding communities, it may be useful to constructively
organize their activities. For example, they could be organized

into a cooperative and provided with an area of the site on which
to work. To this area of the site, organic wastes from markets and
restavrants could be diverted for small-scale production of compost
and/or processing into pig feed.

116. The Benefits of Recycling. Recycling can provide savings
to local manufacturers in feedstock and energy costs. Local
manufacturers for tissue paper currently import secondary paper
waste material of high grade (computer paper and stationary) as a
substantial portion of their feedstock, and are gearing up to
increase production with an improved local network of source
segregation. Certain types of glass are already recovered under a
buy-back type of program and that a market exists for the purchase
of green, brown and clear bottle glass of all types. Plastics such
as HDPE, PET ard LDPE also appear to have a market. The market for
scrap metal is small and does not appear to offer many immediate
oppcrtunities. High levels of copper wire recovery being reported
from the GiMB Retirement site.

117. Within any solid waste management system, the addition of
a special system to segregate and collect secondary waste
materials, i.e., recyclables, adds complexity and cost. While
virtuous in nature, recycling is not and activity which any city in
any developing country should undertake unless there is clearly a
local market demand which will cover the cost of recovering
recyclables. Source segregation programs conducted at the
household and commercial establishment level tend to increase waste
collection cost by roughly 50-100%. Income from sales of
recyclables would have to cover this cost differential.

118. The negative side of the resource recovery/recycling
picture rests in th2 lack of national initiatives in this area, a
lack of public education and the 1lack of a cost effective
transportation network that would facilitate the transport of
material from the Montego Bay area to markets in Kingston and other
areas that have end users for the commodities.

119. The Need for a Recycling Program. Another area of
research conducted, as a component of the disposal system, in the
Montego Bay area was a look at the viability of instituting a
recycling program to divert waste from the landfill and save
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landfill space. In discussing this issue it is important to note
that beneficial recycling programs depend on many variables for

success. The first critical issue that must be defined when
looking at a recycling program is simply to answer the guestion
"what is a successful recycling program?". This question must be

answered in the context of the specific jurisdiction in which the
program is implemented. Recycling programs can be considered

successful if they save scarce landfill space; they can be
considered successful if they conserve natural resources: they can
be successful if they save enerqgy; or they can be successful if
they fulfill the public need for environmental involvement. 1In

almost all cases they are generally considered successful if they
break even or make money in terms of the alternative of not
recycling. The sole exception is encountered when a group is so
env.ronmentally involved that they will pay to recycle even when it
Costs more than the disposal option.

120. Existing Markets for Recvclables. In reviewing the
possibilities for recycling in GMB, as in any other jurisdiction,
one of the first questions to address is "What are the markets for
the materials that are being considered for diversion from the
waste stream?". When a jurisdiction is contemplating recycling as
an option it must either already have markets for the materials in
question or it must be willing to create markets through
legislation if necessary.

121. A review of the immediate situation in GMB demonstrates
that a recycling effort was already ongoing for cne market which
already exists. Specifically, there is recycling of glass bottles
through a buy back and reuse program. The brewery producing Red
Stripe beer, recovers approximately 50% of their glass bottles for
reuse. Other smaller producers of beverage products buy bottles
for reuse in packaging their own products. These bottles may or
may not have been bottles produced for their use initially. Glass
bottles appear to be the only readily recyclable product in the
Montego Bay area.

122. In an effort to ascertain which markets were available
for glass, metals, paper and plastics in the greater context of the
island economy, interviews were held with industry representatives.
In these interviews, the following information was obtained:

a. In reviewing the market for plastics an interview
was conducted with Mr. John Marie Desilva of Thermo
Plastics of Jamaica. This company is currently
utilizing HDPE (High Density Polyethylene). The
only recycling they are doing at this time is the
utilization of their scrap. Further work with
this company might develop a future market for HDPE
waste. An interview was also held with a
representative of POLYPAC Jamaira. This company is
making plastic bags from scrap plastic.
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There appears to be a strong potential for further
glass recycling in Jamaica. An interview was
conducted with Mr. Desmond Creary of West Indies
Glass. His company produces 30,000 tons of glass
bottles annually. They already purchase bottles
from the scavengers at the dump in Kingston and
would be interested in purchasing green, brown and
Clear bottle glass as raw material. They currently
use recycled glass from on and off shore for
production. Raw material, in the form of silica
sand, is shipped from the Black River region, 120
miles from the plant. They also buy raw material
from offshore markets for up to $US 175/ton and are
willing to pay up to $US 30/ton for recyclable
bottle glass. Mr. Creary indicated his company is
developing a program to introduce glass recycling
into schools in an effort to 22avelop an expanded
supply of raw materials.

An interview with the Managing Director of the West
Indies Paper Company indicates there might be a
market for recycled paper. This is a difficult
martet because currently there are over 40 grades
of paper recognized by the scrap paper market and
usable in various recycling applications. As West
Indies Paper produces primarily tissue paper not
all grades would be acceptable for their
application. The company is currently hampered by
lack of adequate de-inking and bleaching equipment
to handle most grades of Scrap paper. However,
with proper equipment it would appear they could
add 500 tons per month to their production with the
use of recycled paper. They indicate that they
would pay up to $US 100/ton for delivered clean
waste paper of the type usable in their process.
They are currently utilizing 400 tons of waste in
their process: computer paper, envelope clippings
and white ledger, which is imported and could be
replaced by domestic product if it were available.
It would appear there is a potential for up to 900
tons of domestic scrap paper a month to be utilized
by this facility if it were available.

A cursory review of the scrap steel market was also
undertaken. Presently, there are no large volume
users of scrap steel on the island. The scrap
steel which is collected is used locally by small
manufacturers. No local companies are engaged in
the collection and exportation of scrap steel. The
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amount of scrap metal disposed at the Retirement
Dump and the lack of activity on the part of the
scavengers to recover it strongly indicates that
there is little market in the Montego Bay area for
the material.

d. According to the Carib Steel Company in Kingston,
which used to manufacture steel, a major
disincentive to the local production of steel is
the low duty charged on imported finished products
(5%) and the duty charged for raw ferrous metal
materials (20%). Because the duty on finished
products is low, it is unlikely that even a total
exemption from duty on raw materials would make
local steel manufacturing economically competitive
with imported steel.

123. While it appears possible, based on these interviews,
that good markets for glass, plastic and paper might be available
in the context of Jamaica as a market place the problem for the
Montego Bay area would be transporting the collected material to
the end user. As there is no viable rail system in place material
would have to be transported either by road or by boat to end users
around the island. The cost effectiveness of the material when
transportation costs are added might make markets questionable.

124. In the context of Montego Bay itself, there are no
immediate markets for any material that is not currently being
recycled. Given the scarcity of financial resources to provide
basic collection and disposal services it does not make good
economic sense to utilize available resources to subsidize a
recycling program. There appears to be no immediate lack of
landfill capacity which would financially offset a costly recycling

strategy in an integrated solid waste management plan. The concept
should be reviewed, as an alternative, when disposal costs rise
significantly, as a result of new legislation, and make recycling

and transport of material to distant users a financially viable
alternative.
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COMPOSTING.

125. In all countries, some of the solid wastes generated
within urban areas are technically and environmentally suitable for
purposes of producing compost. 1In LDC’s, the waste is higher in
putrescible vegetable material, higher in moisture, lower in non-
compostable materials such as paper, plastic, metal, and glass, and
lower in hazardous elements such as heavy metals and pesticides
than the waste in industrialized countries (IC’s). For a
comparative perspective on the greater amenability of wastes from
LDC’s to be composted, see Table 6, Box 8.

126. There is no douht that a large portion of the solid waste
in GMB could be converted into a compost of high quality or that
farmers in the surrounding area would welcome receipt of high
quality compost -- particularly food wastes from restaurants,
hotels, and markets. However, this fact alone does not provide
justification for implemen’:ing compost.

127. Composting Costs. Sanitary landfill is the lowest cost
disposal option in all LDC’s, except where land acquisition costs
(including resettlement costs) are inordinately high within a site-
specific area of an LDC. Composting costs are usually more
expensive than sanitary landfilling by a factor of 2 to 3 in LDC’s,
as indicated in Table 7, Box 9. For purposes of this study, the
cost of upgrading Retirement to a modified sanitary landfill in GMB
would be $US 3 to 5/tonne, while the cost of implementing a new
sanitary landfill for GMB would be $US 5 to 10/tonne. On the other
hand, the cost of composting would be $US 10 to 20/tonne (depending
on the level of mechanization utilized to speed up the process).
At a composting cost of SUS 10 to 20/tonne of refuse being
composted, the cost of compost product would be $UJ 30 to 60/tonne
because it takes rcughly 3 tonnes of refuse to produce 1 tonne of
compost.
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GLOBAL PERSPECTIVE ON

REFBSE DIFFERENCES
LOW HIDDLR HIGH INCOME
INCOME COUNTRY LHCOHE COUNTRY
COUNTRY

KG/CAPTTA /DAY 0.4 to 0.6 0.5 to 0.9 0.7 to 1.8
PUTRESCIBLES % 50.to 85 20 to 65 20 to 50
PAPER % 1%o010 15 to 40 _ 15 to 40
PLASTIC % l1t5 2to6 ‘ 2 to 10
HETAL 3 1to5 l1to5 Jto13
GLASS % 1to 10 1to10 4 to 10
RUBRER, HISC. ¢ 1t05 1to5s 2to10
FIRES % 15 to 60 15 to 50 5 to 20
HOISTURE 3 40 to 80 40 to 60 20 to 30
DERSITY KG/C.M. 250 to 500 170 to 330 100 to 170
LOWER KCAL/RG 800 to 1100 1000 to 1700% 1500 to 2700

* Noreal range is 1000 to 1300, except in some central and eastern European countries where the range .is
1400 to 1700 kcal /kg.
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DISPOSAL (OSTS BY ALTERNATIVE TRCHMOLOGIES

LOW TNCOME HIDDLE | BIGH
COUNTRY INCOME COURTRY .TNCOME
"COUNTRY -
AVE. INCOME FROM GNP v
370 $/cap/yr 2,400 §/cap/yr | 22,000 3/cap/yr
OPEN '
DUMPING 0.5-2 §/n.t 1-3 $/u.t. 5-10 $/u.t,
SANITARY LANDFILL COST
1-5 $/n.t. 3-19 §/n.t. .20-50 §/m.t.
TIDAL LAND RECLAMATION ‘
3-15 §/u.t. 10-~40 $/m.t. 30-100: u.t.
COMPOSTING
5-20 $/m.t. 10-40 $/n. t. 20~60 $/n.t.
IKCINERATION
40-60 $/m.t. 30-80 §/a.1. 70-100 5/n.t.
Hote:
1. Income based on 1992 Gross National Product data from the 1994 ‘World Development Report

published by the World Bank. Costs are estimated from 1997 information.

2. Composting costs in 1990 in Delhi, India and Bandung, Indonesia, by labor -intensive systems of
lowest costs were about 7 §/m.t. Composting costs in Bangkok, Thailand for a slightly more mechanized
systen are about 36 $/n.t.

3. Incineration rosts in 1992 in Surabaya, Indonesia {without pollution control) were about 43
$/n.t., for refuse at a calorific value of 1100 kcal/kg at the source and 1200 kcal/kg after 5 days of
drying in the pit. Fuel must be added daily, even during the dry season and even after 5 days drying
in the pit, ir order to sw'tain combustion.

{. Incineration costs’in 1992 in Japan vera about 90 $/n.t., for refuse at a calorific value of
1600 kcal/kg at the source and 2000 kcal/kg after source segregation of dry wastes. Mo fuel is
required as the refuse is well above the 1300 kcal/kg minimur year-round to sustain combustion.

5. $/m.t means US Dollars per metric tone, and $/cap/yr means US Dollars per capita per year,




GMB Study - Pg. 49

128. Only if the cost differential between composting and
sanitary landfilling can be covered by the sale of compost would it
be appropriate for composting to be implemented. The key question
to be answered is whether the demand for compost exists or can
readily be developed, and whether the prospective compost
purchasers have adequate income or- access to financing to cover the
cost differential for composting.

129. Agricultural Markets. As indicated in Table 8, a high
portion of the farm land in Jamaica produces extensive (i.e., low
revenue) crops. The revenues from extensive crops generally would
not be adequate to significantly create a market demand for
compost. Major extensive crops include sugar Cane, root crops, and
maize. However, there are also intensive (i.e., high revenue)
crops such as tomatoes, bananas, coffee and flowers. Whether the
revenues from these intensive Ccrops are sufficiently high to enable
farmers tc¢ invest in compost needs to be explored in some detail.
It also needs to be explored whether these crops exist within an
economic transport distance (i.e., about 50 km by road) from the
GMB. However, to illustrate the potential, farmers growing bananas
have a gross revenue of $JA 120,000/hectare, while its $Ja
125,000/hectare for coffee, and $Ja 300,000/hectare for vegetables.
The net revenue is expect 2d to be about 25% of gross revenue, based
on local agricultural extension service experience. The coffee and
banana farmers are not generally operating at a subsistence level
and are expected to be able to reinvest in their land for improved
production yield and higher quality fruits. oOn the other hand,
most of the vegetable farms are operating at a subsistence level
because of the high fertilization requirement of their crops, and
ability to reinvest would be limited.

130. If we look at compost costs in terms of whether they fall
within the current investment levels made by farmers, we can see
that the potential for selling the product at a price which covers
cost does exist -- so long as transportation costs are minimal.
The closest agricultural areas previding a potential market for
compost are Cambridge and Catadupa, where bananas, coffee, and
cocoa are grown.

131. Most farmers producing intensive Crops now spend about
8,000 SJA/hectare on chemical fertilizer. According to rural
agricultural experts in the GMB area, local application rates for
compost are 3 to 10 tonnes/hectare at establishment (i.e., during
the initial planting year for coffee and banana) or about 3
tonnes/hectare for maintenance (i.e., for vegetables and flowers).
For an application rate of only 3 tonnes/hectare, the compost cost
would be $JA 2,700-5,400/hectare (plus transportation costs which
can be substantial because compost is bulky and 1 tonne takes up 3-
4 cubic meters of truck capacity). Because compost could
conceivably reduce the farmers dependence on chemical fertilizer
(by complexing and adsorbing the chemical nutrients so that they
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are more available over a longer period of time), a SJA
4,000/hectare reduction in costs for chemical fertilizer would
nearly compensate for the costs of adding compost.

132. The product which would compete with compost as a soil
conditioner is manure from animals or poultry. Poultry farming is
the major supplier of manure in Jamaica. There are two poultry
processing plants located on the South Coast of Jamaica, and
related poultry farms are near. No poultry farms are within the
GMB area. Currently, coffee farms provide a demand for poultry
manure and within St. Catherine Parish poultry manure is priced at
$JA 280 to 300/ton (or $JA 309 to 331/tonne). Therefore, manure is
priced much lower than the cost of compost would be.

133. Land Reclamation Markets. From 1957 to 1974, Jamaica was
the world’s largest producer of bauxite. While Jamaica’s position
as the world’s leading has been lost to Australia and Guinea,
Jamaica still has a significant production of bauxite. Bauxite is
removed from the ground through open strip mining. Upon completion
of mining, the land is reclaimed by retuin of the original top soil
material and then planted with Crops or trees. Land reclamation
activities provide one potential market for compost. In 1992,
bauxite accounted for roughly 85 percent of the mining in Jamaica,
at 11,367,000 tonnes mined. Country-wide, bauxite mining companies
reclaim about 100 hectares annually, according to the Jamaica
Bauxite Institute, and reclamation costs average Uss
11,115/hectare.

134. Currently most reclaimed lands are seeded for purposes of
providing pasture land for cattle raising. Application of 10
tonnes/hectare initially would be needed to substantially alter the
ability of these lands to supporu agriculture of potentially higher
revenue potential, followed by maintenance applications of about 3
tonnes/hectare. If 10 tonnes/hectare of compost were applied, the
9,000-18,000 SJA/hectare costs would add about 4% to reclamation
costs. For 100 hectares of reclamation annually, a potential
market for initial compost application would be about 1,000
tonnes/year.

135. Unfortunately, the closest bauxite mining area to GMB is
about 90 miles away, southeast, at Kir! ‘'ne in Manchester Parish.
There are bauxite reserves at Maggotty St. Elizabeth Parish,
about 40 miles inland. However the mining rights to these lands
were held by the Revere Alumina Company which ceased operations in
1974. Mining rights to these areas have not been reissued and
there are no immediate plans to commence bauxite mining in the area
in the near future.

136. Transport costs would be about $JA l6/tonne/mile for
trucking. Because compost is bulky (one tonne occupies about 3
cubic meters), transportation costs by road to Kirkvine could
negate the viability of selling compost for land reclamation.
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Table g

QUANTITY
COMMODITY Unit
1990 1921 1992
Sugar Cane ‘000 tonnes 2613 2,775 2,602
Bananas metric tonnes §7,055 58,191 €5,258
Plantains melric tonnes 27,558 26,662 28,459
Citrus '000 boxes 5,223 2,775 2,602
Coconuts ‘000 nuts 77,694 96,324 114,297
Cocoa boxes 167,722 187,331 256,823
Coffee boxes 263,545 347,448 350,000
Pimento metric tonnes 1,583 458 487
Ginger melric tonnes 865 827 761
Root Crops(1) metric tonnes 235,677 247,216 252,141
Cermn metric tonnes 2,370 2,929 3.850
Peanuts metric tonnes 1,861 2,386 5,109
Pumpkins metric tonnes 26,247 26,237 34,187
Carrot metric tonnes 15,530 15,225 18,819
Cabbage metric tonnes 17,336 14,898 14,886
Turnips metric tonnes 1.104 864 1,662
Peas and Beans mettic tonnes 8,164 9,115 6,670
Cucumber metric tonnes 8,115 6,885 9,137
Okras metric tcnnes 1,255 1,177 1,855
Eggplant metric tonnes 80 61 208
Escallion metric tonnes 4,211 2,645 6,881
Thyme metric tonnes 353 396 839
Tomasoes metric tonnes 14,261 10,936 14,068
Lettuce metric tonnes 2,355 3,379 3,873
Cho-cho metric tonnes 4,726 3,493 3,565
Cauliflower metric tonnes 551 399 494
Peppers metric tonnes 4,551 5,146 8,197
Beetroot metric tonnes 875 631 967
Watermelur metric tonnes 6,080 4,787 8.103
Celery metric tonnes 115 78 118

Source:  Production Staustcs, Statstcal Institute of Jamaica
(1) Includes Sweet potatoes, Insh polataes, Yams. Tannias, Onions, Cassava and Rice



GMB Study - Pg. 50

Theoretically, it might be economic to transport compost by rail.
The use of rail to transport compost from GMB will ultimately
depend on the pricing policies established by the future
owners/operators of the railway system. Presently, the Jamaica
Railway Corporation is not offering rail services to the public and
the corporate holdings are being divested by GoJ. To date, no
offer has been accepted by the GOJ and the outcome of the
divestiture can not be predicted.
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ENERGY RECOVERY.

137. Could GMB’s Waste Support Combustion. As indicated in
Table 6, solid waste needs to have a Lower Heating Vvalue (i.e.,
wet value, as received) of at least 1300 kcal/kg year-round in
order to sustain combustion. If incoming solid waste is less than
this calorific value, supplemental fuel will be required to
maintain minimum furnace temperatures. Municipal solid waste in
Jamaica would not meet this 1300 kcal/kg level, and would likely
range from 900 to 1100 kcal/kg during most months of the year.
Only with addition of an adequate quantity of hotel refuse and
cruise ship refuse might attainment of the 1300 kcal/kg level be
possible.

138. For GMB, as indicated in Annex A, the quantity of
municipal solid waste from the local resident population of about
105,000 is estimated as 22,862 tonnes/year, and for the nonresident
working population of about 25,000 is about 2,740 tonnes/year. The
quantity of hotel refuse and cruise ship refuse are estimated,
respectively, as 4,160 tonnes/year and 2,040 tonnes/year. Not all
of the ship refuse is off-loaded at GMB, because only "home port"
ships are provided with regular disposal service. The composition
of the municipal refuse would have a moisture content of about 70%,
a vegetable content of about 50%, and a calorific lower heating
value of about 1,000 kcal/kg. On the other hand, the composition
of the hotel and cruise sh.p refuse would have a moisture content
of about 25%, a vegetable content of about 30%, and a calorific
lower heating value of about 1,800 kcal/kg. Given that a calorific
value of at least 1,300 kcal/kg is needed year-round to support
combustion without fuel addition, it is not likely that the
resulting mixture, which would be more than 80% municipal refuse,
would be able to self-sustain combustion.

139. Incineration of Ship Vessel Waste. The Internat:onal
Convention for the Prevention of Pollution from Ships, 1973 and its
subsequent modification by the Protocol of 1978 are together known
as MARPOL 73/78. For countries signing MARPOL 73/78, Annex 1 and
Il are mandatory provisions on pollution control of o0il and noxious
liquids. Annex III, IV and V which deal in turn with packaged
harmful substances, sewage, and garbage are optional provisions
which a country, when signing MARPOL 73/78 may either accept or
reject to comply with. 1In Anne:x V it is specified where and how
ships are allowed to discharge their solid wastes at sea and port.
Annex V requires ports to provide facilities for receipt of
discharged wastes. Port reception facilities are to be implemented
in the Caribbean with the financial assistance of the World Bank.

140. As noted above, ship refuse is likely to have a calorific
lower heating value of about 1,800 kcal/kg, which would enable
self~-sustained combustion. If the port would like to offload more
than home-port ship refuse, it could work with the private sector
through a build, own, operate type of concession contract to build
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a dedicated incinerator. The Port now offloads about 70
tonnes/week or 10 tonnes/day of refuse from home-port vessels. To
achieve economies-of-scale in incineration, about 250 tonnes/dav
would be required for a waste-to-energy plant as typically used by
cities in industrial countries for municipal refuse. However,
there are package plants available of the type used for burning
medical waste, and these are available to handle 1loads of 1
tonne/hour and can be operated on a batch or continuous basis.

141. Land Capacity Requirements of Incineration. From a
technical standpoint it ig important to note that both combustion
processes ultimately require a landfill for disposal of ash. The
volume of landfill required for ash is about 10% of the initial
volume of refuse when it enters the site, and about 30% of the
final volume of refuse after it has consolidated and naturally
biodegraded. Ash from combustion processes generally consists of
concentrated residual metals which must be landfilled in such a
manner as to insure the absolute minimum possibility of groundwater
contamination.

142. The combustion technologies themselves, as discussed
below, are extremely expensive. Also, the landfills required to
dispose of ash residual material are at the upper end of the
landfill developmental cost spectrum, because of the special need
to contain the heavy metals which have been rendered potentially
more soluble by the combustion process.

143. Costs of Incineration. For self-sustained incineration
with appropriate pollution control measures incorporated, the costs
from around the world indicate the cost would be between $US 30-
60/tonne of refuse at Jamaica’s labor rates. It is common for
waste-to-energy, straight incineration, and refuse derived fuel
technologies to be costly compared to landfill -- typically 5 to 15
times more costly per tcnne of reruse processed than sanitary

landfill. Only under special conditions, are such technologies
chosen to 1limit the need for 1land disposal capacity, when the
appropriate technical and economic conditions exist. They are

recommendable only when land disposal sites are unavailable because
of environmental constraints or uneconomic because of 1land
acquisition and development costs. Because transfer costs coupled
with sanitary landfill costs are tyrically much lower than the
costs of these combustion technolocies, as indicated in Tables 1
and 7, only when distances to environmentally acceptable sites are
greater than a couple of hundred miles does combustion begin to
appear econonmic.

l44. Based on our analysis for GMB, a waste-to-energy
facility, which could manage the 80 tonnes/day waste disposal rate,
and the lined landfill required for disposal of residual ash could
not be constructed for under $US 30 million. This number does not

talk to the issue that qualified personnel would have to be
contracted to manage the facility and operating costs would be
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relatively high because of the need to purchase fuel to sustain
combustion. Assuming a $US 30 million capitalization cost
amortized over 25 years and a minimal $US 200,000/year operating
budget the current 25,040 tonnes generated would cost $SUS 56/tonne
for disposal. Financially, a system that currently costs less than
$US 1/tonne could not make this type of leap in the near term.
Making the smaller step to upgrading the existing dump site to a
controlled 1landfill is preferred, both environmentally and
economically, in our best professional judgement.
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HAZARDOUS WASTES.

145. Management and disposal of hazardous waste is recognized
as a serious issue internationally. The long term negative impacts
of improper hazardous waste management are painfully visible in the
industrialized countries of the world. Governments are struggling
to put together meaningful hazardous waste management programs
which address identification of generators, current and past
disposal practices, storage, transport, and remediation programs.

146. Ultimate management of hazardous waste mandates that a
national program be in place which provides guidance for the local
Jurisdictions such as GMB to follow. The document "Procedures and
Requirements for Permitting and Operaticn of Waste disposal
Facilities" talks to the issue of disposal of hazardous waste, and
represents a good first step for Jamaica and developing a national
program. This document and the definition provided are limited in
scope and do not allow for the disposal of normal household
corrosives, household reactive substances, household ignitable
substances or household toxic substances. This Jdocument does not
require any clear plan to determine indust; ial and commercial users
of hazardous waste nor does it address any alternatives to disposal
of the waste. Tt would be appropriate for a national policy to be
outlined to address these issues.

147. Any near term strategy GMB can pur.ue will of necessity
be limited by available resources. However, it might be useful to
deal with this topic in terms of what must be accomplished and then
provide selection of strategies which can be implemented as funds
become available. As with any other program it is first useful to
answer the question "What 1is the scope of the problem?".
Governments throughout the world are still struggling with the
questicii of what concentration of a certain waste makes it
hazardous. A perfect example of this occurs in the United States
where the Resource Conservation and Frcovery Act (RCRA) clearly
defines hazardous wastes and prohibits their deposit in sanitary
landfills. sulfuric acid is by anyone’s definition a hazardous
waste. However, a homeowner, who uses sulfuric acid for pool
cleaning, may dispose of it in the municipal waste stream as an
unregulated household hazardous material.

148. The first question to be answered in GMB is "Which agency
locally will have hazardous waste management as a programmatic
responsibility?". Since no municipal agency is trained to manage
the problem and has clearly delineated responsibility, municipal
government must make the call as to what municipal agency will
manage hazardous waste or whether management will be contracted to
an outside firm. Once responsibility has been determined then a
hazardous waste management policy should be written. This policy
should research the following areas:
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What should be considered hazardous waste in the
context of GMB? Certain areas concerned with the
shipping industry certainly have the potentially
for the use and dispcsal of large amounts of

hazardous waste. The airport would be another
location where large amounts of hazardous wastes
would be utilized. Any industry which utilizes

quantities of acid, such as automobile battery
recyclers, would be a source of hazardous waste.
Establishments which are in the Clothes cleaning
business wutilize hazardous materials in their
operations.

Once known generators of hazardous materials are
determined, the next Step would be to determine
where this material is currently being taken for
disposal. Exact guantities of material being
utilized and disposed of should be recorded.

Another critical issue "Who determines whether
discharge of a given material is a hazardous waste
incident?" and "What agency or agencies respond to
an onsite incident?"

149. Given the scope of the problem the following issues
should be addressed as part of a hazardous waste management policy:

a.

Fundamental to success will be a disposal strategy.
An environmentally safe disposal alternative for
the various wastes identified and a legal method to
enforce the disposal methods utilization is
critical. No hazardous waste management program
will be successful without an adequate disposal
methodology.

For inclusion in the near-term solution and
fundamental in the long-term will be an inventory
program. All generators of hazardous waste must
keep records of generation rates, on site storage
amounts and amounts disposed of to include disposal
location. Periodic reporting of this information
enhances control of disposal and facilitates long
term planning.

Another long term programmatic requirement, which
might be waived in the near term due to funding
constraints, would be a transportation management

program. Transportation of hazardous material
always represents a danger. Placing and enforcing
safety restrictions, manifesting loads, managing
routes, etc., are areas which require close

scrutiny. At a minimum, a hazardous waste response
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unit should be set up in the fire department to
respond to hazardous waste incidents which occur
during transport and given proper - esponse
techniques to address accidental spills and gaseous
emissions of hazardous wastes.

d. An employee awareness program should be considered
in the 1long term solution to hazardous waste
management. Employers should be required to

educate employees regarding the material they are
working with to include any associated hazards
related to contact and requirements for proper
disposal.

e. A site inspection program should be considered as
part of a long term hazardous waste management
policy. This would include having hazardous waste
generators, transporters and disposers submit a
detailed management plan for their unique activity.
Plans would then be reviewed and inspections
conducted to insure compliance with both public
policy and the individual activity’s plan. Again,
due to near term funding constraints this type of
activity might be waived in the near term.

f. Working with businesses to develop alternatives for
processes which generate hazardous waste would
again be a long term goal. Costs to businesses for
major changes to industrial processes might make
this a hard sell. Ultimately this hazardous waste
management tool might require national legislation
to implement since it can change the position of a
business within it’s industry sector.

g. A program which identifies and manages household
hazardous wastes such as chemical cleaners,
fertilizers, weed killers, etc., should also be

considered as part of the long term solution.

150. The above constitutes a brief overview of some of the key
issues involved in a hazardous waste management program for GMB.
It does not delve into any topic in depth. Based on the
information provided above it should pe clear that the management
of hazardous materials requires direction and policy intervention
at the national level. A program for GMB should be implenented in
the context of the unique character of the hazardous material
generated by the businesses and public agencies within the Montego
Bay area. Within the 1IDB study a generic hazardous waste
management plan for the island should be conducted. This should
include the structure for iccal implementation of policy, regional
and local disposal options, and should address both near and long
term strategies based on known funding levels.
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HOSPITAL WASTES.

151. According to dump attendant and inspectors engaged with
the WP&M, most hospital and clinic wastes of a potentially
pathogenic nature are disposea of through burning at Cornwall
Hospital, the largest hospital within the GMB area. To investigate
further, a review of the Cornwall Regional Hospital (CRH) was
conducted as part of this study effort. The CRH is a multistory
medical complex serving St. James and other parishes in the western
section of the Island. The present capacity was given as being
about one hundred and fifty. The complex includes four residence
blocks for students and staff.

152. Solid waste management at CRH is the responsibility of
the hospitals’ Sanitation Dept. The staffing in this department is
eighteen, nine of which are temporary. Removal of waste containers
from the various sections of the hospital is carried out by staff
from the Sanitation Department. Most potentially
infectious/hazardous waste is separately stored and collected by
the Sanitation Department.

153. The greater part of potentially infectious/hazardous
waste is generated by the following sections:

- Laboratory

- Cytology unit

- Blood Bank unit
- HIV Department
- Hematology unit
- General Stores
- Morgue

- Wards

154. With the exception of the general stores, potentially
hazardous waste produced by the sections listed above consists of
sharps, bloodied waste, tissue, and organs. The general stores isg
presently holding a number of items of hazardous and nonhazardous
Chemicals which are to be discarded. Some of these articles have
lost their labels thus making the selection of a disposal method
complicated. The corrosivity of some theses chemicals were readily
evident as sections of metal shelving were reduced to rust.

155. When the CRH was built approximately sixteen years ago,
it included facilities for the disposal of all solid waste
generated on site. This included a diesel fired incinerator, and
garbage disposal units for the kit=hen. Presently, the main
components of the solid waste management system at CRH are an
internal collection/sorting systen, burning and/or burying ot
infectious/hazardous waste on the hospital compound, and
contractual arrangements for nonhazardous waste with Western Parks
And Markets (WP&M).
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156. Sharps such as needles and blades are placed in special
containers by medical personnel and collected by staff from the
Sanitation Department. These are kept separate fror other wastes
and disposed of in a hole on the hospital compound. After placing
in the hole gas o0il is used to start a fire with the intention of
"killing" any harmful microbes attached to these articles. When
these holes are filled, they are covered, and anocher site
selected. While not ideal, this practice is environmentally
adeguate and much preferred to disposal at the Retirement Dump.

157. The design of the CRH included an incinerator fired by
diesel fuel. At the time of the field efforts under this study,
this system was in need of repairs and being repaired as a part of
the general refurbishing being carried out at the hospital. It was
functioning well below standard, and required an inordinately long
time to achieve complete combustion. In addition it required
manual assistance to keep turning over refuse, and was not fuel
efficient. By June 1994, Local Reviewers of this study commented
that the incinerator had been repaired and was operating
effectively. Residue from the incinerator is disposed of by
burying on the compound.

158. Contractual arrangements exist with the WP&M for the
removal of solid waste from two ramps on the compound. The
contractual arrangements stipulate the collection of waste three
times weekly but twice weekly collection sometimes occur. One ramp
serves the hospital while the other serves the residence blocks.
The hospital ramp is approximately 3m X 3m X 1.5m. The ramp
serving the residence blocks is approximately 2m X 2m X 1m. Both
ramps appeared to be undersized, and easily accessible to stray
animals as there were no doors to secure the facility. This
results in the overflowing of the ramps and scattering of refuse.
It was observed that a disposal truck which was in operation
required approximately forty-five minutes to coliect all material
from the ramp.

159. Based on discussion with staff, it is not improbable for
contaminated gauze from the Blood Bank unit to get mixed with waste
going to the ramps and ultimately taken to the Retirement dump.
Plastic bags containing tainted blood samples are kept in a
separate bag in a designated area in the unit from which they are
collected by the Sanitation Department and burnt.

160. Plastic test tubes from the HIV Department which contain
blood samples are autoclaved and their contents discarded to the
drain which is linked to the main sewer. The used, and sterilized
plastic containers used, are discarded together with other solid
waste which is mainly packaging material, and occasionally, glass
containers.

161. Petri dishes used by the microbiology laboratory for the
culture of microorganisms, are kept separate by laboratory staff in
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a designated area, and burned along with other potentially
infectious waste.

162. The various tissue from the cytology department are
Placed in containers and taken by the Sanitation personnel for
incineration.

163. The stores produces mainly packaging waste, but some
amount of hazardous substances are generated mainly in the form of
expired chemicals, in particular, corrosive and toxic materials.
The labels on some of these chemicals have been attacked thus
masking their chemical identity. Some characterization of these
will be required to enable safe disposal. Presently, these
material are disposed ofr by burying on the grounds of the hospital.

164. Though the hospitals kitchen facilities were built with
garbage disposal units which discharged to the sewer none of these
have been operating for some time. As a result refuse from the
kitchen accounts for a significant portion of the solid waste going
to the main ramp.

165. A significant portion of glass and plastic containers are
recycled by the pharmaceutical department for the dispensing of
medication. However substantial amounts of unwanted two litre
bottles are produced. Recycling is also carried out to a limited
extent by the general stores which finds a ready market for large
metal drums, while returning large plastic drums to the suppliers
of chemical stock. Staff in the pharmaceutical Department believe
that a greater 1level of bottle recycling could be achieved
particularly with respect to the reuse of saline bottles.

166. The operation is relatively effective in terms of keeping
Potentially infectious waste separated from relatively harmless
material. The present system could benefit from some refinements,
such as the following:

- The use of color coded disposal bags to Segregate general
hospital refuse from infectious medical waste as a
further precaution against mixing of wastes.

- The use of special containers which are puncture-proof to
store sharps and broken glass.

- Separate special containers to store low~level
radioactive wastes untjl they decay to an acceptable
level which would allow handling and burial.

- The restoration of the incinerator in order to serve
the needs of the hospital as well as possibly providing
a service to private medical facilities in the region.
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The construction of larger garbage ramps, and the
securing of these from stray animals.

The placement of additional litter cuntainers at
key positions on the hospital compound.
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RECOMMENDATIONS

167. ALt the time of this study, which was November 1993 to
April 1994, the existing charter of WP&M was inappropriate and the
entire legal and institutional arrangement for solid waste
management at the regional/local level needed to be resolved.
There were three choices recommended as part of the draft report in
April 1994. In  the true spirit of decentralization of
responsibility and authority for solid waste management, the
decision on which choice to pursue was recommended to involve the
PC’s.

First Choice: The PC’s could be assisted to form their own
institutional arrangement for solid waste management. They
could be free to arrange for it to be a department of parish
government or a semi-private enterprise to serve the parish.

Second Choice: The PC’s could be assisted to form a multi-
parish institutional arrangement to serve 2 or more parishes,
not necessarily along the lines of the current region served
by the WP&M.

Third Choice: The WP&M could be rechartered to put the shares
of the company into the hands of government, because
government 1is providing its firanc.al support. It 1is
recommended that the PC’s be empowered to appoint the
rechartered WP&M’s Board of Directors, the MOLGYS have
representation on the Board, and that the structure of the
Board include the heads of each PC being served by the WP&M.

168. All of the recommendations in this report are contingent
upon resolution of WP&M’s charter anc¢ development of a solid waste
entity which would be free of legal and ethical conflict and which
would be legally accountable to the MOLGYS and the PC’s it serves.
Without resolution of the WP&M’s charter, it is not recommended
that further budgetary support, technical assistance, or capital
investment be provided to the WP&M. As of June 1994, the MOLGYS
and PC’s had begun the process of addressing the WP&M charter. The
shareholders had willingly agreed to transfer their shares to
government and to fully support the rechartering activities through
super-majority vote.

169. The new solid waste entity needs to become financially
self-sustaining over time and a program for revenue generation
needs to be implemented which allows cost recovery to be fully
realized within a 5 to 10 year period. A fee structure for service
of households needs to be put into place which is based upon
willingness and ability to pay. Fee structures are typically based
upon the size of property owned for households, rather than on
estimated waste quantities discharged, and enable some cross-
subsidy from larger wealthier property owners to smaller poor
property owners. In GMB, with the significant tourism activity,
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the commercial sector should clearly bear a major share of the
financial burden. Large generators should be charged refuse
collection fees on the basis of each unit volume of waste
discharged. General refuse from the ships should be accepted for
disposal. Fees from the ports could provide the major source of
revenues (through tipping fees collected at the disposal site) to
upgrade the Retirement Dump Site to a controlled landfill initially
(cut and cover operation) and then to a sanitary landfill in the
expanded adjacent areas eventually.

170. The new solid waste entity should continue to use
contractors for collection of at least half of the city’s waste.
A dynamic balance of service by the solid waste entity and its
contractors provides the greatest opportunity for competition, if
properly managed with competitive tenders, quantifiable outputs in
the contract, and comparative performance monitoring. Also,
appropriate involvement of the private sector through contract
instruments which are at least the length of normal depreciation of
assets (i.e., contracts of at least 5 years for collection and at
least 10 years for transfer and disposal facilities) would enable
cost-effective investment by the private sector -- thus saving on
government investment in infrastructure.

171. Zoning for collection service areas should consider
economies-of-scale and enable each contractor to use at least two
trucks. With two trucks, if one breaks down there is still another
to service the entire area during a second shift. Therefore, as a
general rule, no zone should have less than 20,000 residents or
less than 15 tonnes/day of refuse. For GMB, no less than three and
nNo more than five zones are recommended. With the WP&M providing
service in one zone, competitive forces would be enhanced.

172. The Retirement Dump Site is operated in an
environmentally unacceptable manner and needs to be upgraded. This
site is environmentally adequate for continued use and still has
capacity to provide years of additional life. fTherefore, upgrading
the site to controlled landfill operations with daily soil cover to
minimize leachate generaticn, fly production, odors and windblown
litter are strongly recommended. No other method of disposal,
including composting or incineration, can compete over the near-
term with this alternative in providing cost-effective disposal.

173. For the long-term, it is recommended that a fraction
(perhaps 20%) of the solid waste stream which is amenable to
composting (such as market and restaurant waste) be separately
handled at the source ang separately collected for low-cost
composting by the following steps: manual sorting by conveyor,
trommel screening to remove oversized materials, windrow piling and
turning weekly over a 5 week period to enable aerobic
decomposition, static piling for another 4 week period to enable
final stabilization, and vibration screening to produce a fine-
grained salable product. Markets exist but would need to be
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developed to support the compost operation. To minimize costs and
enable flexibility of compost production, location of the compost
facility adjacent to the Retirement Site would be ideal. In that
way, the access road and some of the equipment used by Retirement
could be shared by the compost operation.

174. There should be tipping fees paid, on a price/tonne
delivered basis, by the solid waste entity and all contractors at
the sanitary landfill and the compost plant. The tipping fees
should be based upon the full cost of sanitary landfill. The fee
structure could be differential so that higher fees are paid for
loads from hotels, ports and other high-income commercial
activities, to provide cross-subsidy for loads from residential
areas. Disposal services rendered by the compost plant should be
fully valued as equivalent to those rendered by the sanitary
landfill. 1In that manner, the compost plant has a greater chance
to become financially viable. It is likely that farmers in the
region would be willing and able to pay only enough for compost to
cover the cost differential between sanitary landfill costs and the
typically higher costs of composting. It needs to be noted that
one tonne of refuse typically makes about one-third tonne of
compost, so that if the cost differential for composting is $JA
30/tonne of refuse, the price of the compost product would need to
be $JA 90/tonne of compost.

175. Companies which compete on the open market to provide
service directly to commercial establishments should be licensed by
the PC’s to provide service. They should be required to pay a
license fee which is an estimated percentage of their next year’s
gross receipts. Each year, their gross receipts should be subject
to audit as part of the licensing agreement and the next year'’s
license fee correspondingly calculated. License fees can range
from 5% to 50% of gross receipts and would provide a substantial
revenue base for the solid waste management entity. With the
income from this revenue, the solid waste entity would be able to
properly provide performance and income audit functions. It is
strongly recommended that thzsc fees be placed in a s»ecial account
available only to the solid was-e entity, and not put into general
local authority revenues for use on other infrastructure services.

176. Based on cost analysis done for this study for
alternative collection systems, the container-lift (arm roll truck
with roll-on/roll-off containers) system offers the lowest
cost/tonne. Therefore, to the extent that this system can be
utiiized, it should. The container-1lift system is appropriate for
communal collection points, such as at the perimeter of
lnaccessible neighborhoods, for markets, hotels, apartment
buildings, large institutions, and office buildings. Based on
field obsnrvations, roughly 30% of GMB’s waste could be collected
by this system, which would mean implementation of 2 arm roll
trucks able to lift containers of about 8 cubic meter capacity.
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177. Based on the cost analysis done, rear-loading compaction
trucks of about 10 cubic meter capacity are cost-effective.
Therefore, the remaining 70% of GMB’s waste could be collected by
this system, which would mean implementation of 4 rear-end loaders.
This system is economic for GMB when manually loaded from dustbins
of about 100 litre size or with plastic bags. Purchrse of large
metal containers (of 1 cubic meter size or more) which would be

mechanically lifted would negate the economies of the system for
GMB.

178. There are markets locally for recyclable materials and
implementation of source segregation programs at major waste
generators, such as hotels, offices, schools, and commercial
establishments, would enable the recovery of recyclables in a
relatvively clean and high quality condition. To encourage the
market development locally, financial incentives should be granted
to local manufacturers for lmplementation of facilities which
enable greater utilization of secondary materials as feedstock.
For example, financial incentives could be granted to paper
companies to encourage them to invest in de-inking facilities in
order to broaden the range of waste pcpers they could accept, or tn
steel scrap metal dealers to encourage them to invest in portable
baling equipment so that a more exportable quality of steel scrap
metal could be produced.

179. Hazardous waste management requires a national procram of
waste definition, manifest systems to enable source-to-grave
tracking, and safe treatment and disposal. At the local level,
commercial enterprises and manufacturers producing hazardous wastes
need to be identified. At the central government level, there
should be a public tender open to international waste management
firms of high repute to build, own and operate a country-wide
hazardous waste facility. Until there is a permitted
environmentally acceptable disposal facility available within the
country, nothing can be done at the local 1level to stop the
discharge of hazardous wastes at municipal 1landfills. In the
interim, hazardous wastes which do arrive at the site should be
placed within a specially designated securely 1lined area for
special burial, so that if an environmental impact from the
haz.-dous wastes arises in the future the area requiring
remediation will be confined.
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MONTEGO BAY GREATER METROPOLITAN AREA
JAMAICA
ANALYSIS OF SOLID WASTE COLLECTION EQUIPMENT

BASELINE DATA FOR PROJECTING WASTE OUANTITIES
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Bogue/Read'ng

Beliheld

Brandon Hili

Mount Sallem/Barnett View

Canterbury/Howard Hill

Cartegena/Pittour;
Granvilie/Retirerment

Shipping/industrial Zone

Catherine Hall

Catherine Mount

Farm Heights/Villa

Ironshore/Provigence

Tucker irwin

Hed Hills/Mangn Walk

Montege rilis/Heignts

Sign/Orange

Infirmary Lanas

Paradise/Albion

Rosemount/Rose Hgts/Quarry

Salt Spring'Green Pond

Bouem San Sprng

Old Norwood

New Norwood

Bronc Balloirvan

Rose Hall’Spring Farm

Botiom Pen

Glenagevon

Hanker

Unity Halt

Hose Hill'Greenwood

Siower Hill'Ceral Gardens!
Toradc Hgts

Commercial Hesort Strip

Soutnern Mo ~bay/Fairfield

Bivston‘Palmyra

Tryall

GMBMA (10tal)

Note GMBMA s population 1s cor

C

GREATER MONTEGO BAY METROPOLITAN AREA (GMBM;

D

E

F

SOLID WASTE MANAGEMENT PLANNING STUDY

AREA

(hectares)
0.735
2.952
299 548
43 348
12 761
55737
1360 126
701577
553 873
828.981
296.261
97 31
15737

1007 695
273279
125417
126 232
102.009
113 609
608.027
247.719
146 175
680 735

4593
99.57
172159
594 178

40144
111810
70 095
4654 788
1095 438
63175
71184
171.535
546 C37
477 385

493 906
86 076
584 003
1040.543
1561 249

19689 092

1982

404

1252

431
2324
1567
2549
2425
2029
1764
1446
2391
7670
2232

8905
42
818
541
1134
604
3060
2086
1443
1160
728
2190
4840
2990
2856
3578
1519
1157
320
1125
6397
1909
288
492

1621
538
1146
1386
S06

1991 1991
POPULATION POPULATION DENSITY
(pop.tha)

395 537 4
1078 365.2
459 15
1828 42.2
1275 g0 o
2001 359
2443 18
2414 34
2206 40
1213 1.5
1760 59
7767 79.8
2626 166.9
10277 102
1060 39
1130 90
1050 83
1903 187
625 55
3485 57
2137 86
1713 (N
1915 2.8
1039 226
2783 27.9
6558 381
3709 6.2
4187 104 3
2624 235
3671 524
2053 04
606 06
1361 215
6587 925
3736 21.8
370 07
1394 29
1727 35
198 21
1088 1.9
1489 14
460 0.3
98400 50

83865

dered to be 60% urban 20% semi—urban and 20% suburban
according to the Montegro Bay Redevelnpment Authonity's planning studies

The nonresident warker population (or daly migrant poputation) into GMBMA
works largely i the downtown Montego Bay commercial zone The downtown area
has an gaily working population of over 76 000

G
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77
78
79
80
B1
82
83
84
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GRCATER MONTEGO BAY METROPOLITAN AREA (GMBMA)
SOLID WASTE MANAGEMENT PLANNING STUDY

1993 1993 2000 2000
POPULATION DENSITY POPULATION DENSITY
(pop./ha.) {pop./ha.)
GMBMA 104293 5.8 128390 6.5
1993 2000 1993 2000

NONRESIDENT NONRESIDENT SHIP PASSGR SHIP PASSGR
WORKER DAYSWORKER DAYSDAYS IN PORT DAYS IN PORT

GMBMA 25000 30747 224200 269040

Notes

a) Population and area information from the Montegro Bay Redevelopment Authonty

b) Hotel information from the Jamaica Tounsm Board

¢) Projections based on the Greater Montego Bay Reaevelopment Pian, 1992 - 3

d) Projected population assumes a growth rate o! 3'asyear

ej Ship passenger days assumes 950 passenge’s per shig basecd on 1992 port dala

f) Bed nights includes hotels. villas. hostels. of which about 50 are hotel bed nights.
about 5G'~ are hotel beu nights

g} Bed might occupancy 1s expected to Grow about 12% over the pernod of 1993 to 2000,
based on a growth rate 0! 8 79" from 1987 10 1901

h) No data was available 1o project anincrease in cruise ship passengers. but
based on pas! trends an assumption of 209, growth petween 1993 and 2030 was used.

11 Waste generation by the ocean going vessels needs to include the ime
atsea which s assumed 1o be about 7 total passenger days for every
passenger cav in port

' No data was available to project the change in nonresident worker days,
and a growth rate of 3% was assumed trom 1993 1o 2000

G H

16~ Jan-94

1993 2000
BED BED
NIGHTS NIGHTS

3730000 3584000

1993 2000
SHIP PASSGR SHIP PASSGR
DAYS TOTAL DAYS TOTAL

1569400 1883280
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119
120
121
122
1283
124
125
126
127
128
129
130

B C D E

GREATER MONTEGO BAY METROPOLITAN AREA (GMBM/
SOLID WASTE MANAGEMENT PLANNING STUDY

1993 1993 1933
RESIDENT NONRESIDENT
GENERAL GENERAL HOTEL
REFUSE REFUSE REFUSE

GMBMA - - tonnes/year 22.862 2,738 4,160
% of total 71 89% 861% 13.08%

2000 2000 2000
RESIDENT NONRESIDENT
GENERAL GENERAL HOTEL
REFUSE REFUSE REFUSE

GMBMA - - tonnes/year 32.804 4,489 4. 659
% of total 73.88% 10 11% 10 49%

NOTES
a) Waste generation rates based on data irom countries of comparable
Income level and socio—economic conditions
£ ateof06 kg/capitasday 1s used for resigent general refuse in 1993
and 0 7 kg/capita/day 1in 2000
A rate of 0 3 ka‘capita/day 1s used for nonresident general refuse In 1993
and 0 4 kg/capita/day in 2000
A rate of 1 3 kg/capita/day is used for hotel general retuse in 1993 and 2000
Arate of 1 3 kg/capita/day is used for ship general refuse in 1993 and 2000
t) For ship general refuse. the 101al passenger days I1s used to estimate quantity
(re . the number ¢ passenger days in port muitichied by 7)

2.040

6 42%

2.448
551%

15~dan-04

31,800

44,400
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MONTEGO BAY GREATER METROPOLITAN AREA
JAMAICA

ANALYSIS OF SOLID WASTE COLLECTION EQUIPMENT

PRIVATE SECTOR VERSUS PUBLIC SECTOR SERVICE COSTS




INTRODUCTION TO THE PUBLIC VERSUS PRIVATE COST ANALYSIS:

In the study area, there is no accurate View of what soligd waste
collection service would cost if 2ll hidden costs within government
were considered (i.e., opportunity cost of capital, economically
determined renewal periods for equipment, exemption from customs
duties, guarantees on borrowing and on equipment which allow
avoidance of insurance costs, hidden administrative ang benefit
costs for bersonnel) and all legitimate costs for the private
Sector were considered (i.e., commercial borrowing interest rates,
insurance costs, profit, economically determined depreciation and
renewal periods, marketing).

It is essential to recognize that this analysis is preliminary andg
prcvided to indizate actual costs. Also, the analysis provides ga
format for future updated analysis as part of an annual continuous
planning exercise which the study team recommends be conducted. 1n
Montego Bay, there are No records kept at the disposal site or in
the field to indicate the daily performance by the Western Parks
and Markets and its contractors. Also, there have not been any
time and motion Studies performed over a significant time frame to

existing in the area’s various neighborhoods. And finally, there
is no data on truck load weights to enable densities of loads to

To compensate for the above, interviews with public and private
sector representatives were held to obtain an indication of
productivity, several days of time and mot.on observations were
conducted, and severa] days of Observing operations at the disposal
site were conducted. Much more needs to be done in any follow-on
studies planned for the next year.

The costing tables provide analysis of the following:

o productivity per truck type and size for various
transport distances from the Collection route to the
unloading point (e.g., disposal site) -- which indicates

the important need for continuous data on load weights
and time and motion.

o) Cost per capita per truck type and size for various
transport distances --. which indicates the tariff
requirements for full cost recovery.



WHAT ARE THE RESULTS OF THE ANALYSIS:

1.

If private sector service is established in a way to encourage
and enable the private sector to make investment (i.e., there
are competitive tenders held for contracts of 5 or more years
duration), the private sector costs will reflect no hidden
subsidies which are inherent in the public sector costs.
Based on the analyses accomplished, for capital intensive
systems (i.e., container-lift arm roll, skip, or compaction
trucks), private sector service will cost from 10-45% more per
tonne than the subsidized public sector costs. For labor
intensive systems (i.e., manually loaded open tippers or
manually loaded compaction trucks), private sector service
will cost from 5-20% more per tonne than the subsidized public
sector costs.

Non-compaction container-1ift systems, such as the arm roll or
skip 1ift trucks, provide the lowest cost method of collection
service for Montego Bay. However, they can be used only where
there is a large source of waste generation, as the smallest
container size would be 5 c.m. and costs go down appreciably
when the required container size is higher at the source.
Container 1ift systems should therefore pe implemented for all
large aenerators, such as markets, hospitals, inaccessible
ghetto neighborhoods, and hotels.

Compaction systems which mechanically 1ift and unload
containers at each stop along the route, such as front end
loading compaction trucks which 1ift 5 c.m. containers and
rear end loading compaction trucks which 1ift 1 c.m.
containers, are the highest cost method of collection service
for Montego Bay. In low-income developing countries, such
large volume, capital intensive systems are justifiable only
in large metropolitan areas where the distarce and time
required to travel *o the unloading point (e.q., disposal
site) are more than 15 km. These systems should not be
implenented by government, unless government takes over all
hotel and commercial service where the tipping fee would fully
cover the cost of this more aesthetic, convenient and enclosed
method of coliection.

Compaction and non-compaction systems which are manually
loaded are economic for Montego Bay because of the low cost of
labor. However, every effort to get citizens to fproperly
contain their waste in properly sized dustbins or plastic baax
would enhance productivity and lower costs from what is
currently shown. The roto packer compaction truck is somewhat
more costly than the push-blade type of compaction truck;
because the smaller opening of the hopper, the higher height
of the hopper, and the slower loading movement of the packer
collectively limit the ability of the crew to rapidly load the
truck.

77
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The current amount of municipal solid waste in Greater Montego
Bay is estimated to total 25,600 tonnes/year (not including
hotel refuse and ship refuse which amount to 4,160 and 2040
tonnes/year, respectively). Of the metropolitan area’s
population, roughly 60% is urban, 20% is semi-urban and 20% is
suburban. Assuming that 95% service of the urban and suburban
area would be a viable service goal, the total amount of
refuse to be collected is roughly 19,500 tonnes/year, or 62
tonnes/work day (based on a work week of 6 days/week).
Assuming that 30% of the waste could be served by the lowest
cost container-1lift system and that 70% of the waste could be
served by the higher cost manually loaded rear end loading
compaction trucks or open tippers, and assuming that the
average distance of travel is 15 km one way from the
collection service area to the disposal site, the following
fleet size appears appropriate:

Container Lift System -- 30% of 19,500 tonnes/year

-- 5,850 tonnes/year:
2 Arm Roll trucks of 8 c.m. capacity, averaging
3,700 tonnes/year productivity

Manual Load System -- 70% of 19,500 tonnes/year -~ 13,650
tonnes/year:
4 Rear End Loading Compaction trucks of 10 c.m.
capacity, averaging 3,700 tonnes/year productivity

The average cost for the above fleet, for complete debt
service, operation and maintenance, would be about 1,075
$JA/tonne if private sector and 952 $JA/tonne if public sector
(with hidden subsidies).

Based on the above average costs for solid waste collection,
the user charge or tax to be collected from residents for full
cost recovery would average 260 $JA/capita/year if private
sector service or 230 $JA/capita/year if public sector
service, coupled with commercial establishments, industries,
and institutions charged on the basis of quantity they
generate.

//L/



HOW ARE THE TABLES LABELED?

1.

The tables providing costs for each truck type have a three
part label, i.e., Table AR-15-DS. The first part (AR)
indicates the type of truck, i.e., Arm Roll. The second part
(15) indicates the capacity of the truck, i.e., 15 cubic
meters. The third part (DS) indicates the one way distance
traveled, i.e., direct short distance.

The types of trucks analyzed are as follows:

AR - Arm Roll

SK - Skip Lift

SL - Side Loader

FT - Farm Tractor

TT - Transfer Trailer

FC - Front End Loader lifting Containers

RC - Rear End Loader lifting Containers

RL - Rear End Loader (manually loaded)

RP - Roto Packer (special type of rear end loader)

The distances analyzed are as follows:

DX ~ ulrect extra long - 30 km one way

DL direct long - 20 km one way

DS ~ direct short - 10 km one way

T = transfer (or direct very short) - 5 km one way

The round-trip travel times for Montego Bay (including 10
minutes to unload at the dump site) are assumed as follows:

DX - 105 minutes, 40 km/hour Speed
DL - 75 minutes, 40 km/hour speed
DS - 55 minutes, 30 km/hour

T - 45 minutes, 20 km/hour

The loading times and stop-to-stop times for various equipment
units are assumed as follows:

AR, SK - 10 minutes to pick up roll on/roll off or skip
container

OT, SL, RP - 12 minutes to load each c.m., 30 minutes of total
stop-to-stop time

RL - 9 minutes to 1load each C.m., 30 minutes of total
stop-to-stop time

RC, FC - 2 minutes to load each C.m., 40 minutes of total
stop-to-stop time

FT - 10 minutes to load each c.m., 60 minutes of total
stop-to-stop time

TT - 30 minutes to fill trailer by gravity feed from an
unloading platform

/ylfw
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MONTEGO BAY GREATER METROPOLITAN AREA
JAMAICA

ANALYSIS OF SOLID WASTE COLLECTION EQUIPMENT

PRIVATE SECTOR SERVICE COSTS
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PRIVATE SECTOR SERVICE COSTS

ASSUMPTIONS:

1. Currently old and fully depreciated equipment is being used by
the private sector. However, costing is based on assuming
that the private sector, if properly engaged with contracts of
5 years duration or longer, would invest in new equipment.

2. Borrowing for purchase of equipment and spares, including
shipping and customs duties, will be from commercial banks at
non-subsidized commercial interest rates, i.e., currently 60%
of capital cost per year.

3. Customs and brokerage charges are estimated to cost 45% of
total equipment and spares purchase costs.

4. Commercial banks will require full insurance for theft and
damage, i.e., currently costing 20% of capital cost per year.

5. While equipment may last many years, an economic life of 5
years is assumed, based on economic 1life calculations
conducted in many other countries which indicate a range of 5
to 8 years is possible depending on road conditions, driver
skills, and preventative maintenance efforts.

6. Private companies typically operate one shift daily, but for
an extended period of about 10 hours, without overtime pay.

7. Loading rates are estimated based on observations and
interviews conducted in Montego Bay in November 1993. Much
more data of this kind would be needed to have definitive
costing results. No differences were observed between the
productivity of the private sector workers versus the Western
Parks and Markets workers, which is not unusual given there is
no significant difference in their respective compensation.

8. Personnel salaries are currently set by the Ministry of Local
Government, and are the same for both the private and public
sector.

9. Benefits provided are minimal, limited to medical ascistance

in some cases only for on-the-job injuries, with costs assumed
to amount to up to 5% of salaries.

10. Consumables are purchased at market rates.

J1. Downtime is minimal, because repairs are made immediately at
private workshops, provided that parts are available, i.e.,
90% availability of equipment is assumed.

12. Once all annual costs for personnel, consumables, debt

service, and depreciation are determined, an added profit
margin (of at least 10%) needs to ke added to these costs.

7



1 B C ] E F
2 JAMAICA ECON-T WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 5.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD. 30 SJA
6
7 FRONT END REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANUAL
9  Size per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY.
12 Tonnes per Year 12,636 11,166 5,701 4,135
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
16
17 COSTS:
18 Inmal Cost per Unn 33.114,375 23,402,209 4,567,500 3,197,250
19
20 Annual Cost per Unit
21 Straight—Line Depreciation 6,622,875 4,680,442 913,500 639.450
22  rersonnel 651,209 588,271 297,264 297,264
23  Consumables 1,138,497 1,079,279 1,155,825 1,078,846
24  Special Site Costs (0] 144,595 0] 0
25  Miscellaneous 4,567,500 3,227,891 630,000 441,000
26
27  Total (with 1) 27,349,674 19,875,590 4,978,602 3,843,970
28
22 Cost per Tonne (with i) 2,164 1,780 873 930
30
31
32 ROTO PACKER
32 CAPACITY: MANUAL
34 Size per Unit, cubic meters 9.0
35
36 PRODUCTIVITY"
o7 Tonnes per Year 3,356
Z38
39 ECONOMIC LIFE:
40  VYears 5
41
42 COSTS.
43  Inimal Cost per Unit 2,968,875
44
45 Annual Cost per Unit
4G Straight—Line Depreciation 533,775
47  Personnel 264,046
48  Consumables 1,078,846
49  Specual Site Costs 0
50 Miscellaneous 409,500
52 Total (with 1) 3,634,475
53
54 Cost per Tonne (with 1) 1,083

55
56
57
58

11—-Jan~94
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1 B C D E F
2 JAMAICA ECON-T WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 5.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD 30 8JA
6
7 ARM ROLL ARM ROLL FARM TRACTOR OPEN TIPPER
6 CAPACITY
9 Size per Unit, cubic meters 15.0 8.0 4.0 13.0
10
11 PRODUCTIVITY
12 Tonnes per Year 9,305 4,963 1,380 2,816
13
14 ECONOMIC LIFE-
15 Years 5 5 5 5
16
17 ~OSTS
18  Imual Cost per Unit 5,705.223 4,297,602 2,055,375 2.283.750
19
20 Annual Cost per Unit
21 Straight - Line Depreciation 1,141,045 859,520 411,075 456,750
22  Personnel 370,903 370,903 212,940 316,429
23  Consumables 1,036,508 1,000,628 722,354 1.024,091
24 Special Site Costs 0 0 o] 0
25 Miscellaneous 786,927 592,773 283.500 315,000
26
27  Total (with 1) 5,811,097 4,688,718 2,521,775 3,103,277
28
29 Cost par Tonne (with i 625 945 1,827 1,102
B et 155 ettt e
31
32 SKIP LIFT 3IDE LOADER TRANSFER TRUCK
33 CAPACITY
34 Size per Unit, cubic meters 6.0 8.0 50.0
35
36 PRODUCTIVITY
37 Tonnes per Year 3,474 1,809 27,294
38
39 ECONOMIC LIFE
40 Years 5 5 5
41
42 COSTS
43  imua! Cost per Unit 3,864,935 1,827,000 7,308,000
44
45 Annuai Cost per Unit
46 Straignt—Line Depreciation 772,987 365,400 1,461,600
47 Personnel 370,903 315,151 142,366
486  Consumables 1,036.573 880,571 1,478,136
42 Special Ste Costs 0 0 0
50 Miscellancous 533,095 252,000 1,008,000
51
52  Total (with i} 4,390.701 2,605,928 7,261,322
53
54 Cost per Tonne (with 1) 1,264 1.441 266

55
56
57
58

11—-Jan--94
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1 B C D E F
2 JAMAICA ECON~-DS.WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 10.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 SJA
6
7 FRONT END REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANUAL
9  Suze per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY:
12  Tonnes per Year 11,765 10,313 5,470 3,899
13
14 ECONOMIC LIFE:
15  Years 5 5 5 3
16
17 COSTS:
18  Initial Cost per Unit 31,224,375 21,964,445 4,567,500 3,197,250
19
20 Annuai Cost per Unit
21 Suaight—Line Depreciation 6,244,875 4,392,889 913,500 639,450
22 Personnel 624,508 5€2,155 297,264 297,264
23 Consumables 1,138,497 1,074,879 1,155,825 1,078,846
24  Special Site Costs 0 133,557 0 0]
25  Miscellaneous 4,306,810 3,029,579 630,000 441,000
26
27  Total (with i) 25,864,140 18,724,271 4,978,602 3,843,970
28
29 Cost per Tonne (with i) 2,198 1,816 910 98¢
30
31
32 ROTO PACKER
33 CARPACITY: MANUAL
34 Size per Unit, cubic meters 9.0
35
36 PRODUCTIVITY:
37  Tonnes per Year 3,182
38
39 ECONOMIC LIFE:
40  Years 5
41
42 COSTS:
43  Initial Cost per Unit 2,968,875
44
45 Annual Cost per Unit
46 Straight—Line Depreciation 593,775
47 - Personnel 264,046
48 Consumables 1,078,846
49  Special Site Costs 0
50 Miscellanzous 409,500
51
52  Total (with i) 3,634,475
53
54 Cost per Tonne (with i) 1,142

55
56
57
58

11-Jan-94
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JAMAICA

E

F

ECON-DS WK1

ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
10.0 KM ONE WAY TO UNLOAD

2
3
a
5
6
7 ARM ROLL
8 CAPACITY
g Size per Unit, cubic meters 150
10
11 PRODUCTIVITY
iz Tonnes per Year 7.873
1z
14 ECONOMIC LIFE
15  Years 5
16
17 COSTS
“8 Imitial Cost per Unit 5,291,273
19
20 Annual Cost per Unit
21 Straight —Line Depreciation 1.058,255
22  Personne! 338,738
23  Consumables 1,036.508
24 Special Site Costs 0
5 Miscelianeous 729.831
20
27 Total (with 1) 5.459.417
28
29 Cost per Tonne (with 1) 693
3T
21
32 SKIP LIFT
22 CABPACITY
34 Size per Unit, cubic meters 60
35
36 PRODUCTIVITY
37 Tonnes pet Year 2.939
38
39 ECONOMIC LIFE
40 Years 5
o
42 COGTS
43 imtiat Cost per unit 3,644,162
Gi
45 Annuai Cost per Uny
4t Grnagnht-Line Depreciation 728.832
a7 Fersonne. 338.736
4t Consumables 1.031.154
G5 Specid Site Costs G
50 Miszcelianeous 502.643
Ca
52 Total (with ) 4182700
53
54 Cost per Tonne (with 1) 1423
55
56
57
58 11-Jan~94

Exchange/$USD

ARM ROLL

8c

4,199

3.952.644

80,529
338,738
1.000.628
0

545192

4.390.291

1,046

30 8UA

FARM. TRACTOR

40

1.29%

2.085.375

411,075
212,940
722.354

SIDE LOADER TRANSFER TRUCK

80

1.709

1.827,000

365,400
315,151
914,209

0
252,000

500

24,083

7,308,000

—_

46,600
142,366
1,478,136
0
.008,000

—

7,261,322

302

OPEN TIPPEFR,

130

2.693

n

2.283.750

456.750
316.429
1.024.091
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= C U E F

2 JAMAICA ECON-DL WK1
3 ECONOMIC ANALYSIS OF COLLECTION ANC TRANSPORT SYSTEMS
4 20.0 KM ONE WAY TO UNLOAD
5 Excnange/SUSD 30 SUA
6
7 FRONT END REAR END HEAR END REAR END
& CAFACITY CONTAINERS CONTAINERS MANUAL MANUAL
G Size per Unit. cubic meters 250 180 18.0 100
1C
11 PRODUCTIVITY
10 Tonnes per Year 10,339 8,947 5,060 3.495
14 ECONOMIC LIFE
15 Years 5 5 5 5
1F
17 COSTE
18 tmitar Cost per Unit 28.131.648 19,660,214 4,567.500 3.197.250
14
20 Annuat Cost per Unit
21 Straignt-Line Depreciation 5,626,330 3.932.043 913,500 639.450
2c Fersonnel 580,816 520.301 297.264 297.264
2% Consumables 1,138,497 1,067,827 1.155.825 1.078.846
24 Speciat Site Costs 0 115.868 0 0
oS! Wiscelianeous 3.880,227 2711754 630,000 441,000
2L
ar Tolal twitn ) 23.433,267 16.879.110 4,978,602 3.843 970
2%
2 Cos!t per Tonne (with) 2,267 1,887 684 1,099
B ot L e e
3z ROTO PACKER
S CAPACITY MANUAL
Qs Cize par Unit cubic meters 90
o
36 PRODUCTIVITY
47 Tnnnes per Year 2,883
s
3¢ ECONOMIZ LIFE
4l Years 5
G2 COSTL
o imitiat Cost per unit 2,968,875
SLOADtUar Lost per unat
MY Straight --Line Deprecialion 593.775
; Hersonne, 264,046
48 Consumabvles 1.078.846
4 Suzcia Site Costs G
5C rhiscelianecus 402,500
52 Toal twth ) 3,634 475
53
54 Cost per Tonne (with 1) 1,261
55
56
57
58 11-Jan-94



CAPACITY
Size per Unit, cubic meters

PRODUCTIVITY
Tonnss per Year

A s s .

ECONOMIT LIFE
Yearc

M h /0ty 2 O 0O ~NDO A WN -

1F

17 COSTS

18 fnital Cost per Unit

19

20 Annual Cost per Unit

23 Straight--| '*~e Depreciation
22  Personnel

c (] E F
JAMAICA ECON-DL WK1
ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
20.0 KM ONE WAY 7O UNLOAD

23 Consumables

24 Special Site Costs
2s Miscellaneous

2¢

27 Totai twitn 1

28

28 Cost per Tonne (with 1)
4

Q2

3r

2

3 CABPACITY
“a Size per Unit cubic meters

38 PRODUCTIVITY

a7 Tonnes per Year
38

3G ECONOMIC LIFE
ar Years

[T AT R
IR RN N I

4 Initial Lost per unit

i

< Annuar Cost per unit

4t Lutaght-Line Depreciation
& Fersonng,

48 Consumiabies

ac Specia. Ste Losts

8 A Fom
WIS ZEIANS o US

s

Total cwith i

e oon o
Wty

N
I<Y

4 Cost rer Tonne (with 1)

o0 o
~N O

w
@

11~Jan—-94

Exchange/sUSD 30 $UA
ARM ROLL ARM ROLL FARM TRACTOR OPEN TIPPER
150 8.0 40 130
6.021 3.211 1,144 2,492
5 5 5 5
4,755574 3.506.228 2.055.375 2.283.75C
951,115 701,246 411,075 456,750
297,114 297.114 212,940 316.429
1,036,508 1,000,628 722,354 1,024,091
0 0 0 6]
655.941 483,618 283.500 315,000
5.004.303 4.004.091 2521775 2.103.277
831 1,247 2.205 1.245
SKIP LIFT SIDE LOADER TRANSFER TRUCK
6.0 80 500
2.248 1.539 19.496
5 5 5
3.358.456 1.827.000 7,308,000
671 69 365.400 1,461,600
297.114 315,151 142,360
1.024.140 880,571 1.478.136
0] 9] ¢}
463,235 252,000 1.008.000
3913542 2605928 7,261,322
1.741 1.693 372



1 B8 C D E F
2 JAMAICA ECON-DX.WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 30.0 KM ONE WAY TO UNLOAD
5 Exchange/sUSD. 30 SUA
6
7 FRONT END REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANJAL
9  Size per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY:
i2  Tonnes per Year 8,748 7.464 4,549 3,033
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
1€
17 COSTS:
18  inal Cost per Unit 24,682,067 17,158,659 4,567,500 3,197,250
19
20 Annual Cost per Unit
21 Straight—Une Depreciation 4,936,413 3,431,732 913,500 639,450
22 Personne! 532,082 474,863 297,264 297.264
23  Consumables 1,138,497 1,060,170 1,155,825 1,078,846
24 Special Sre Costs 0] 96,663 0 0
2 Miscelianeous 3,404,423 2,366,712 630,000 441,000
26
27 Toal (weny, 20,721,908 14,875,938 4,978,602 3,843,970
L&
28 Cost per Tonne (with i) 2.369 1,993 1,094 1,268
CIN
31
3z ROTO PACKER
33 CAPACITY: MANUAL
34 Size per Unit, cubic meters 9.0
LS
36 PRODUCTIVITY:
37 Tcnnes per Year 2,527
3t
39 ECONONMIC LIFE
4C Years 5
[
42 COSTS
43 initial Cost per Unit 2,968,875
44
45 Annual Cost per Uni
at Strraight—Ling Depreciation 593,775
47 Personnei 264,046
48 Consumabies 1,078,846
el Special Site Costs o]
50 Miscellancous 409,500
514
52 Total (with 1) 3,634 475
53
54 Cos! per Tonne (with i) 1,438
55
56
57
58 11-Jan~94
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CAPACITY
Size per Unit, cubic meters

PRODUCTIVITY
Tonnes per Year

s ca oa
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14 ZCONOMIC LIFE

15 Years

1€

17 COSTS

18  Imual Cost per Untt
19

20 Annua! Cost per Unit

21 Straignt - Line Depreciation
2z  Personne:

22 Consumables

24 Svecial Site Cosis

25 Miscelaneous

26

27 Total twith 1y

2&

29 Cos! per Tonne (with 1)

AR CABACITV
Size per Lt cubic meters

PRODUCTIVITY
Tonnes per Year

w -

ECONOMIT UIRE

Years

Wow W
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13
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< COETS

¢ Inihial Cost per unnt
a4

45 Annuat Tost pet uni

o

46 Straignt-- Line Depreciation
a7 TG

iy Consumabies

e Lomls” Dte Cosis
57 Wazelancous

52 Total nwnth g

50

54 Cos! par Tonne (with )
55

56

57

58

11-dJan-94

C D E F
JAMAICA ECON-DX WK1
ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
30 0 KM ONE WAY TO UNLOAD

Exchange/sUSD 30 SUA

ARM ROLL ARM ROLL FARM TRACTOR OPEN TIPPER
15.0 80 4.0 13.0
4.450 2,373 976 2,235
5 5 5 5
4.301.393 3.127.745 2.055.375 2.283.750
860,279 625,549 411,075 456,750
261.824 261,824 212,940 316.429
1,036,508 1.000.628 722,354 1,024,091
0 0 0 0
593,296 431,413 283,500 3.5.000
4.618.445 3.676.661 2521775 3.103.277
1.038 1.549 2,583 1.388

SKIP LIFT SIDE LOADER TRANSFER TRUCK

60 80 50 0

1.661 1.339 15.163

5 5 5

3,116,227 1,827,000 7.308.000

623,245 365,400 1.461,600

261.824 315151 142,366

1.018.194 880.571 1.478.136

G o 0

429 824 252,000 1,008,000

3.685,337 2,605,928 7.261.322

2218 1,946 479



Fage 1 Table FC- 25 -DX FEL CONT Page 2 Table FC--25-Dx FEL CONT
JAMAICA Cost Comparisons
January 1993 30 SJA per LSJA JAMAICA Cost Comparisons SJA
Consumables o
Type of Equipment Front End Loader, Totally Mechanically Loaded Fuel { 1000 lites/nr ). 31,200 ltes@ 100 SJA Ry 312,000
from 5 cm Mechanically Liftable Containers Engine Oil  ( 150 Ires/hr ) 4680 lihes@ 700 SJA MRy J327.800
Capacity 25 0 cubic meters Trans Oit ( 040 tbesihr ).( 1.248 lves@ 600 SJAM 74.880
Hydrlc Oit ( 030Iltres/hr ) 936 itres@ 800 SJAM 56,180
Cap#al Cost of Equipment 16.211,538 SUA 125000 (Wheels per Equipment Unit) 6
4000 Ties ( 11007epl hrs )( 17 O tires @ 10500 0 SJA/ea 116,127
Sperre Parts 810.577 % of Capital Cost of Equipment BrakeLnng { 600 repl hrs 3.0 31.2un3s @ 15000 SJA/ea 46,800
Customs 7.659.952 Brake Drum (1200 repl hrs ).( 15 6 units @ 2000 0 SJA/ea 31.200
Total Capdal investment 24.6B2,067 SJA Cltch Pt {1600 rep! hrs ).( 00 units 15000 0 SJA/ea 0
Filters ( 80 repl hrs 1 39.0sets @ 2500 SJA/set 9.750
Estimated Economic Life Prot. Gear (1000 repl hrs ).( 6.2 sets @ 20000 SJA/ea 12.480
Based on Planned Us» 5 years {containers roplaced mid —way) Other { 15% additional over above costs) 148,500
(senls, grense. battery. aiternator. etc )
Number of Shiits per Day 100 shsiday - TR EREEEEER
Total Consurnables 1,138,497
Howrs of Operation;Year 3.120 hours/year
Spr ..2! Costs Atinbutable to Storage and
Number of Trips per Shift 28 tips’'shift 30 km one way Containment at the Source 0
Complete Loads per Shift 2 49 loads/shitt
Miscellaneous Costs 21% of cupital cost of equipement 3.404,423
Typical Densty of Solid (taxes. insurance. registration. etc.)
Waste in Loaded Venicle 055 Tonnes/cubic meter
Annual Cost of Equipment Unit 20,721,808
Tvpical Productity 31 tonnes/day It implemented during 1993
- ) SJA
Annuatized Capital Cost. when putchased in 1993 Tonnes Handled per year
( 24 682,067 @ int. of 60 00% over Ife utilized) 15.646.906
{ 31.2tonnes/day 312 days/yr 90% available) 8,748

Cost of Personnal, Shift

1.00 Drwver 62.400 SJA/year 62,400
1 00 Workers 37.440 SJA/year 37.440
6.23 Attndts 31.200 SJA/year 196.364
1.00 Workshp Prsonnl 56.180 SJAJyear 58.180
0.50 Suprvsry Prsonn! 74.880 SJAyear 37.440
0 50 Inspctn Peronni o] SJA/year o
Administration 307 of above 118,941
Benefits 5% of above 25.337
Annual Personnel Co~'s/Shit 532.082

Annual Personnel Costs 532,082

09-Jan-94

Cost per Tenne

Aver. Cost per Person ( 0.24 tonnes/cap/yr)

EQUIPMENT COST 7551%
PERSONNEL COST 257%
CONSUMASLE COST¢ 549%
OTHER COSTS 16.43%
TOTAL CQST 100.00%

2.308.78 SUA

561.99 SUA

56
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Page 1 Table FC - 25-DL FEL CONT Page 2 Table FC -25-DL FEL CONT

JAMAICA Cast Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
T - Consumables -
Type of Equipment Front End Loader. Totally Mechanically Loaded Fuel ( 1000 lites™nr ).( 31.200 libes@ 100 SJARr 312.000
from 5 ¢cm Mechanically Liftable Containers Engine Ol { 150 Itres/hr ).( 4680 Itres@ 700 SJAMY 327.600
Capacity 25 0 cubic meters Trans Oil { 040 Itres/hr ). 1.248 ittes@ 600 SJAM 74 .880
Hydrlc Oil { 0 30 libes/hr )0 936 lites@ 800 SJAMNr 56,160
Capital Cost of Equipment 18.477.273 SUA 125000 (Wheels per Equipment Unit) 6
4000 Tres { 1100rep! hrs ). 17 O tirec @ 10500 0 SJA/ea 119,127
Spare Parts 923.854 5% of Capital Cos! of Equipment Breke Lnng ( 600 repl hrs ) 31 2 units @ 15000 SJA/ea 46.800
Customs 8.730.511 Brake Drum (1200 repl hrs ). 15.6 units @ 2000 0 SJA/en 31,200
Total CapHal Investment 28.131,648 SUA Clutch PR ( 1600 repl hrs ).( 0 0 units 150000 SJA/ea 0
Filters ( 80 repl hrs K 390sets @ 2500 SJA/set 9.750
Estimated Econoniic Life Prot. Gear ( 1000 repl hrs ).( 62 sets @ 20000 SJA/ea 12.480
RBased on Planned Use S years (containers replaced mid -way) Other (157 additional over above costs) 148,500
(seals. grease. battery, alternator. etc)
Nimber of Shifts per Day 100 shifts’day T
Total Consumables 1.138.497
Houwrs of Operation;Year 3.120 hours/yea:
Speciol Costs Attributable to Storage ond
Number of Trips per Shift 33 trips’shift 20 km one way Containment at the Source 0
Complete Loads per Shift 295 loads/shift
Miscellareous Costs 2125 of capital cost of equipement 3.880.227
Typical Denstty of Solid (taxes. insurar- = registration. etc )
V/aste in Loaded Vehicle 0.55 Tonnes/cubic meter .
Annual Cost of Equipment Unit 23.433,2687
Tvpical Productvity 37 tonnes/day If implemer:2d during 1993
T SJA
Annualized Capital Cest, when purchased in 1993 Tennes Handled per year
{ 28.131.648 @ int. of 60.00% over life utilized) 17.833.727
{ 36.8tonnes/day 312 days/yr 90% available) 10,339
Cast of Personnel: Shift
1 00 Driver 62.400 SJAlyear 62.400 Cost per Tonne 2,266.59 SJA
100 Workers 37.440 SJA'year 37.440
7 44 Atindts 31.200 SJA'year 232,066
1 00 Workshp Prsonnl 56.160 SJA/year 56.160 Aver. Cost per Perso. ( 0.24 tonnes/cap/yr) 5637.75 JUA
0.50 Suprvery Prsonnt 74.880 SJA/year 37.440
0.50 Inspctn Peronnl o] SJA'year []
Administration 3025 of above 127.652 EQUIPMENT COST 76.10%
Benefits 5% of ahove 27.658 PERSONNEL COST 248%
————————— CONSUMABLE COSTS 4.86%
Annual Personnel Costs/Shift 580818 OTHER COSTS 16.56%
Annual Personnel Costs 580.816 TOTAL COST 100.00%



Page 1

January 1993

Table RC-18-DX
JAMAICA

Cost Comperisons
30 SJA per US Dollar

R/ALOAD CONT

Type of Equipment
Containers
18 0 cubic meters

Capacity
Cap#tal Cost of Equipment
Spare Parts

Customs

Total Capital fnvestment

Estimated Economic Life
Based on Planned Us»

Number of Shifts per Day
Houwrs of Operation/Year

Number of Trips per Shiit
Complete Loads per Shift

Typica! Density of Solid
Waste in Loaded Vehicle

Typical Productivity

Rear Loader, Partially Mechanically Loaded from 1.0 ¢ m.

11,270,055 SJA 100000 SUS/truck

700 SUS/container

563,503 5.00% of Capial Cost

5,325,101
17,158,659 SJA
5 years (replece containers mid-way)
1.00 shifts/day
3,120 hours/year
30 km one way

3.0 trips/shift

2.69 loads/shift

0.55 Tonnes/cubic metet

26.6 tonnes/day

SJA

Annualized Capital Cost, when purchased in 1993

( 17,158,659 @ int of 60.00% over life) 10,877,530
Cost of Personnel, Stuft
1.00 Driver 62.400 SJA/year 62,400
2 00 Workers 37.440 SJA/year 74,880
5 37 Atindts 31,200 SJA/year 167.549
0 50 Workshp Prsonnl 56,160 SJA/year 28,080
0 20 Suprvsry Prsonnl 74.880 SJA/year 14,976
0 20 Inspctn Peronni 0 SJA/year [o]
Administration 30% of above 104,366
Benefits 5% of above 22,613
Annual Personnel Costs/Shift 474,863
Annual Personnel Cost 474,863
09 -Jan-94

Page 2 Table RC-18-DX RALOAD CONT
JAMAICA Cost Comparisons SJA
Conzuriables
Fuet { 800 ltres/hr ).{ 24.960 lthes@ 10.00 SJA/Mr 249.600
Engine Oil  ( 1.50 lhres/hr ).( 4680 ltes@ 70.00 SJAMr 327.600
Trans Oil ( ©004libes/hr ) 125 lites@ 60.00 SJAMr 7.488
Hydrke Oil { 0.04 ltes/hr I KA 125 Itres @ 60.00 SJAM: 7.488
(Wheels per Equipment Unit) 6
Tes ( 1100 repi hrs ).( 17 0 tires @ 9.100 SJA/ea 154,865
Brake Lnng ( 600 repl hrs ).( 31.2 units @ 1.500 SJA/ee 46.800
Brake Drura (1200 1epl hrs 1 156 units @ 2,000 SJA/en 31.200
Ciutch PRt ( 1800 rep! hrs ).( 2.0 units 15,000 SJA/ea 29.250
Filters { 80 repl hrs ).( 390 sets @ 250 SJA/set 9.750
Prot. Gear ( 1000repl hrs ) 28 9 sets @ 2.000 SJA/ea 57 .846
Other { 15% additional over above costs) 138.283
(seals, grease, battery, afternator, elc.)
Total Consumables/Year 1,080.170
Special Costs Attributable to Storage and
Contairment at the Sowrce 98.863
Miscellaneous Costs 21% of capital cost of equipment 2,366,712
(taxes. insurance, registration, etc.)
Annual Cost of Equipment Unit 14,875,938
if implemented during 1993 =====z=====
Tonnes Handled per year
{ 26.6 tonnes/day 312 days/yr 90% available) 7.464
Cost per Tonne 1.992.94 SJA
Aver. Cost per Person { 0.24 tonnes/cap/yr) 47283 SJA
EQUIPMENT COST 73.12%
PERSONNEL COST 3.18%
CONSUMABLE COSTS 7.13%
OTHER COSTS 16.56%
TOTAL COST 100.00%
-
i
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Page 1 Table RC-18-DL
JAMAICA

January 1993

RAOAD CONT
Cost Comparisons

30 SJA per US Doilar

Type of Equipment

Rear Loader, F artially Mechanically Loaded from

1.0 c.m. Containe’s

Capacity 18 O cubic maters
Captal Cost of Equipment

Spare Parts

Customs

Tota! Cap#al Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Houwrs of Operation/Year

Numbe- of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

12913113 SUA

100000 SUS/truck

700 SUS/container

845,650 5.00% of Capital Cost

6.101,448
19,660,214 SJA

5 years (replace containers mid—way)

1.00 shifts/day
3,120 hours/year
36 lrips'shift

3 22 loads/shift

0.55 Tonnes/cubic meter

31 9 tonnes/day

20 km one way

Annualized Capital Cost, when purchased in
{ 19.660,214 @ int of

Cost of Perconnel,; Shift

1 00 Drever

2 00 Workers

6 44 Atindts

0 50 Workshp Prsonnl

0 20 Suprvsry Prsonnl

0 20 Inspctn Peronnl
Administration
Benefits

1993

60 D0% over life)
62.400 SJA yoar
37.440 $JA/yeas
31,200 SJA/year
56.160 $SJA/yesr
74,880 $JA/year
0 SJA/year

30% of above
5% of above

Annual Personnel Costs/Shift

Annual Personnel Cost

09-Jan-94

12,463,361

62.400
74,880
200,837
28,080
14,976
(o}

114352
24,776

520,301

520,301

Page 2 Table RC-18-DL RLOAD CONT
JAMAICA Cuit Comparisons SJA
Consumables -
Fuel ( 8.00ltres/hr ).( 24,960 ites@ 10.00 SJATr 249.600
Engine Oil  ( 1.50 lres/he YA 4.680 ites@ 70 00 SJA/Rr 327.800
Trans Oil ( 004Ites/hr )( 125 ltres@ 60 00 SJA e 7.488
Hydric Oil  { %.04 lizes/hr ) 125 lites@ 60.00 SJA/Mr 7.488
(Wheels per Ecuipment Unit) 6
Twes ( 1100replhrs )( 17.0 tires @ 9.100 SJA/ea 154 865
Brake Lnng ( 860G repl hrs 1( 31 2unts @ 1.500 SJA/ea 46,800
Brake Drum { 12COrepl hrs ).( 15 6 untts @ 2,000 SJA/ea 31,200
Clutch PR { 1800 rept hrs ). 2.0 untts 15,000 SJA/ea 29.250
Filters ( 80 repl hrs ). 390 sets @ 250 SJA/set 9.750
Prot. Gear ( 1000repl his ).{ 32.3 sets @ 2.000 SJA/ea 64,503
Other { 15% additional over nbove costs) 139,282
(seals, grease. battery, alternator, etc )
Total Consumables/Year 1,087.827
Special Costs Attributable to Storage and
Containment at the Sowce 115868
Miscellaneous Costs 21% of capital cost of equipment 2711754
(taxes, insurance, registration, etc )
Annual Cost of Equipment Unit 18.879.110
If implemented during 1993 ==s=z=======
Tonnes Handled per year
( 31.9 tonnes/day 312 days/yr 90% available) 8.947
Cost per Tonne 1.886.50 SJA
Aver. Cost per Person ( 0.24 tonnes cap/yr) 447 .57 SJA
EQUIPMENT COST 73.84%
PERSONNEL COST 3.08%
CONSUMABLE COST¢ 6.33%
OTHER COSTS 18.75%
TOTAL COST 100.00%
T
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Page 1 Table RC-18-DS RALOAC CONT Page 2 Table RC--18-DS P?LOAD CONT

JAMAICA Cost Comparisons
Jaruary 1993 30 $JA per US Dollar JAMAICA Cost Compasisons SJA
Consumables T
Type of Equipment Rear Loader, Partially Mechanically Loaded fiom 1 Ocm Fue! { 800ltes/hr ). 24.960 ltres@ 10 00 SJAr 249.600
Containers Engine Oil { 150 lres/hr Y 4,680 lires@: 70 00 SJARr 327.600
Capacity 18.0 cubic meters Trans Oil ( 004 ltres/hr Y. 125 itres @ €3 00 SJA'®r 7488
Hydrke Oil ( 004 litresrthr Y0 125 lres@ 60 00 SJARr 7.488
Capta! Cost of Equipment 14,426,565 SJUA 100000 SUS/tuck {Wheeiz per Equipment Unit) 6
700 SUS/container Tres ( 1100replttus ). 17 O tires @ 9.100 SJA/ea 154 665
Spare Parsts 721,328 5 00% of Capital Cost Brake Lnng { €00 repi hrs ).( 31 2 unts @ 1,500 SJt'ea 46,800
Customs 6,818,552 Brake Drur: (1200 repl hrs YA 15.6 units @ 2.000 SJA/ea 31.200
Total Capital Investment 21,864,445 SJA Clutch Ptt ( 1600 rep! hrs ). 20 units 15,000 SJA/ea 29.250
Fitters ( 80 rept hts ).( 39.0sets @ 250 SJA/set 9.750
Estimated Economic Life Prot Gear ( 1000 repl hrs ). 353 sets @ 2,000 SJA/ea 70.6368
Baced on Planned Use 5 years (replace containers mid-way) Other ( 15% additional over above costs) 140,202
(seals. grease, battery, alternator, etc )
Number of Shifts per Day 1.00 chifts/day ————— e - -
Total Consumables;Year 1.074.879
Houwrs of Operation,/Year 3.120 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 4.1 trips/shift 10 km one way Containment at the Sowce 133,557
Complete Loads per Shift 3.71 loacs/shift
Miscelianeous Costs 21% of capital cost of equipment 3.029,579
Typical Density of Solid (taxes. insurance, registration. elc )
Waste in Loaded Vehicle 0 55 Tonnes/cubic meter
Annua! Cost of Equipment Unit 18.724.271
Typical Productivity 36 7 tonnes/day Iif implemented during 1993 =E=z=zz T
T SJA
Annualized Capital Cost, wher _ uchasedin 1993 Tonnes Handled per year
{ 21.964.4/ - @ int of 60.00% over life) 13,924,101
( 3687 tonnes/day 312 days/yr 90% available) 10313
Cost of Personnel;Shift
1 00 Driver 82.400 SJA/year 62,400 Cost per Tonne 1.815 55 SJA
200 Workers 37.440 SJA/year 74 880
7 42 Attndts 31.200 SJA/year 231,499
0.50 Workshp Prsonni 56,160 SJA/yeas 28,080 Aver Cost per Person ( 0.24 tonnes/cap/yr) 430 74 SuA
0.20 Suprvsry Prsonnl 74 880 *uAlyear 14,978
0 20 Inspctn Peronn! [0} SJA/year o}
Administration 30% of above 123,551 EQUIPMENT COST 74.36%
Ber.efits 5% of above 26,769 PERSONNEL COST 3.00%
————————— CONSUMABLE COSTS 574%
Annual Personnel Costs/Shift 582,155 OTHER COSTS 18.80%
Annual Personnet Cost 562,155 TOTAL COST 100.00%
09-Jan-94
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Page 1 Table RC-18-T RA.OAD CONT Page 2 Table RC -18--T RALOAD CONT

JAMAICA Cost Comparisons
January 19493 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
— Consumables - -
Type of Equipment Rear Loader, Partially Mechanically Loaded rom 1 0 2.m Fuel { 800Ihes/hr ).( 24,960 litres(T 10 00 SJAM: 249.600
Containers Engine Oil  ( 1 50 lhes/hr )( 4680 Itres@ 70 00 SJA/My 327.600
Capacity 18 0 cubic meters Trans Cii ( 004itag/hr ).( 125 lires@ 60.00 SJA N 7.488
Hydric Ol { 004 ltres/iv ¥ 125 itres@: 60.00 SJAM 7.488
Capttal Cost of Equipment 15,370,909 SJA $+00000 SUS/yuck (Wheels per Equinment Unit) 6
700 SUS/container Twes { 110D 1eplhrs )( 17 0 tires @ 9.100 SJA/ea 154 865
Spare Parts 788,545 5 00% of Capital Cost Brake'.nng ( 800 repl hrs )( 31 2 units @ 1.500 SJA/ea 46.8G2
Customs 7,262,755 Brake Drum (1200 repl hrs YA 156 units @ 2.000 SJA/ea 31 200
Total Capital investment 23,402,209 SJA Clutch Pt ( 1600 repl hrs ).{ 20 units 15,000 SJA/ea 20.250
Filters { 80 rep! hrs ). 39.0sets @ 250 SJA/set 9.750
Estimated Economic Life Prot. Gear ( 1000 repl hrs ) 37.2sets @ 2.000 SJA/ea 74 462
3ased on Planned Use 5 years (replace containers mid—way) Other ( 15% additional over above costs) 140.776
(seals, grease, battery, alternator, etc )
Number of Shifts per Day 1.00 shifts/day —_————— .
Total Consumables/Year 1.079.279
Hours of Opetation/Year 3,120 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 4.5 bips/shift 5 km one way Containment at the Sowrce 144 595
Complete Loads per Shift 402 loads/shift
Miscellaneous Costs 21% of capital cost of equipment 3.227.891
Typical Densty of Solid (taxes, insurance, registration, elc )
Waste in Loaded Vehicle 055 Tonnes/cubic meter
Annual Cost of Equipment Unit 19.875.590
Typica! Productvity 39 8 tonnes/day If implemented during 1993 =m=z==T=<=z=
SJA
Annuahzed CapHal Cost. when purchased in 1993 Tonnes Handled per yeer
( 23,402,209 @ intof 80.00% over life) 14,835,555
{ 39.8‘onnes/day 312 days/yr 90% available) 11.166
Cost of Personnel; Shift
1 00 Drwver 62.400 SJA/year 62,400 Cost per Tonne 1.780 07 SUA
2.00 Workers 37.440 SJA/year 74,880
8 03 Atindts 31.200 SJA/year 250,631
0 50 Workshp Prsonnl 56.160 SJAlyear 28.080 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 422 32 SJA
0 20 Suprvsry Prsonnl 74 880 SJA/year 14,976
0.20 Inspctn Peronnl [o] SJA/year 0
Administration 30% of above 129,290 EQUIPMENT COST 74.64%
Beneh's 5% of above 28,013 PERSONNEL COST 2.96%
————————— CONSUMABLE COSTS 543%
Annual Personnel Cosls/Shrt 588,271 OTHER COSTS 16 97%
Annual Personnel Cost 588,271 TOTAL COST 100 00%

09-Jan-94
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Page 1 Table RL 18- DX
JAMAICA Cost Comparisons
30 SJA per US Dollar

January 1993

Type of Equipment
Capacity 18 0 cubic meters
Capdal Cost of Equipment

Spare Parts

Customs

Total Captital tnvestment

Estimated Economic Lite
Based on Planned Use

Number of Shits per Day
Houwrs of Operation/Year

Number of Trips per Shift
Complete Loads per Shrt

Typical Densnty of Solid
Waste in Loaded Vehicle

Typical Productity

Rear Loader, Manually Loaded

REAR LOADER

3.000.000 SJA 100000 SUS/truck
150.000 500% of Capital Cost
1.417.500
4,567,500 SJA
5

1 00 shifts/day
3.120 hours/year
18 Uips/shit

1 64 loads/shift

0 55 Tonnes/cubic meter

16 2 tonne=/day

30 km one way

Annualhzed Capital Cost, when purchased in 1993
{ 4 567,500 @ int of 60 00% over ife)
Cost of Personnel; Shift
1 00 Drver 62 400 SJA'year
300 Workers 37.440 $JA/yeas
000 Attndts 31.200 SJA'year
0 50 Workshp Prsonni 56.160 SJA/year
0 20 Suprvsry Prsonnl 74,880 SJAVyear
0 20 Inspctn Peronnl 0 SJA/yeas
Admimistration 30% of above
Benefits 5% of above
Annual Personnel Costs/Shift
Annual Personnel Costs
10-Jan-94

2895513

62.400
112,320
0
28,080
14,976
o

85,333
14,155

207,264

207,264

Page 2 Table AL 18 - DX REAR LOADER

JAMAICA Cost Comparisons SJA
Consumables Tt T T T T T T T T
Fuel (800 ltres:hr ) 24,960 Ifres@ 100 SJAMr 249 600
Tngine Ol 1 50 ltres;n: )( 4680 ves@ 700 SJAKr 327.600
Trans Oil { 040 Ites/hr ).( 1248 Iwes@ 600 SJAMRe 74 880
Hydrlc Oit {030 Itres/hr 3.( 936 Itres@: 600 SJAM 56160
(Wheels par Equipment Unit) 6
Tres { 1100repl hrs IR 17 Otnes @ 91000 SJA/ea 154 865
Brake Lnng ( 600 rep! hrs ). 31 2 unts @@ 15000 SJA/ea 46 800
Srake Tium (1200 repl hrs ){ 15 6 untts @ 20000 SJA/ea 31 290
Chutch Pit ( 1600repl his ).( 2 0 units @ 150000 SJA/ea 29 250
Fikers { 80 rep! his ) ( 39 0 sets @ 2500 SJA/set 9.750
Prot Gear (1000 repl hrs ).( 12 5sets @' 20000 SJA'ea 24 960
Other ( 15° additional over above costs) 150.760

(seals. rease. battery. alternator. etc )

Total Consumables/Year 1,155 825
Special Ccsts Attributable to Storage and

Containment at the Source 0
Miscelianeous Costs 21% of capital cost of equipment 630.000

(taxes. insurance. registation. customs. ete )

4978.602

Annual Cost of Equipment Unit
it implemented during 1993

Tonnes Handled per year

{ 16 2 tonnes/day 312 days/yr 90°% available} 4549
Cost per Tonne 1.094 45 SUA
q
Aver. Cost per Person ( 0 .24 tonnes/cap/yr) 259 66 SJA

EQUIPMENT COST 58 16%
PERSONNEL COST 587%
CONSUMABLE CCSTS 23 22%
OTHER COSTS 12.65%
TOTAL COST 100 00%



Page 1 Table RL-18 -CL REAR LOADER Page 2 Table AL - 18 - DL REAR LOADER

JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparmsons SJA
Consumables
Type of Equipment Rear Loader, Manually Loaded Fual { B800Itreshr 34 24.960 itres @ 100 SJAN 249.500
Engine Oil (150 liresshr i 4 680 itres@ 700 SJAM 327 6500
Capacity 18 0 cubic meters Trans Qil { 040 Ibesihe ).( 1.248 Ires@: 800 SJA/Rr 74 880
Hydile Ot {030 itres/hr ).( 936 lfres@ 800 SJAMRY 58,160
Caprtal Cost of Equipment 3,00C,000 SJA 100000 SUS/buck (Wheels per Equipment Unt) 6
Tkes { 1100 repi hrs }.( 17 O tres @ 01000 SJA/ea 154 865
Spase Parts 150,000 5.00% of Capital Cost Brake Lnng ( 600 rec! hrs ).( 31 2 units @ 1505 C SJA/ea 48 80O
Customs 1,417 ,5C, Brake Drum (1200 repl his ).( 156 units @ 20000 SJA/ea 31.200
Total Captal lnvestment 4,567,500 SJA Clutch Pr { 1600 repl his ).( 20 unds @ 150000 SJA/ea 29.250
Filters ( 80 rep! hrs )( 39 0 sets @ 2500 SJA/set 9.750
Estimated Economic Life Prot Gear ( 1000repl hrs ).( 12 5 sets @ 20000 SJA/ea 24 660
Based on Planned Use 5 Other ( 15% additonal over above costs) 150,760
(seals, grease. battery. alternator. etc )
Number of Shrits per Day 1.00 shifts/day i
Total Consumables/Year 1.155825
Hows of Operation;Year 3,120 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 20 trips/shift 20 km one way Containment at the Sowrce o]
Complete Loads pe: Shit 1 82 loads/shift
Miscellaneous Costs 21% of capital cost of equipment 630,000
Typical Density of Sc.:d (taxes. insurance, registration, elc )
Waste in Loaded Vehicle 0 55 Tonnes/cubic meter
Annual Cost of Equipment Unit 4078.602
Typicat Productwvity 18 0 tonnes/day i implen.ented during 1993 m==z=z=z:-:
T T SIA
Annualized Captal Cost, when purchased in 1993 Tonnes Handled per year
{ 4,567,500 @ intof 60 00% over life) 2.895,513
( 18.0 tonnes/day 312 days/yr 90% available) 5.060
Ccstof Personnel;Shift
1 00 Drver 62.400 SJA'year 62,400 Cost per Tonne 583 90 SJA
3 00 Workers 37.440 SJA/year 112,320
0 00 Attndts 31.200 SJA/yeas o]
0 50 Worhshp Prsonnl 56,160 SJA/year 28.080 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 23343 SJA
0 20 Suprvsty Prsonnl 73.880 SJA/year 14,978
0 20 Inspctn Peronnl 0 SJA/year o]
Administation 30% of above 65,333 EQUIPMENT COST 58.16%
Benefits 5% of above 14155 PERSONNEL COST 507%
————————— CONSUMABLE COSTS  23.22%
Annual Personnei Costs/Shit 207.264 OTHER COSTS 12.85%
Annual Personnel Costs 287,264 TOTAL COST 100.00%

09-Jan-94


http:1.417.5C

Page 1 Table RL -18 -DS

REAR LOADER

JAMAICA Cost Comparisons

January 1993

30 SJA per US Dollar

Type of Equipment
Capacity 18 0 cubkc meters
Capdal Cost of Equipment

Spare Parts

Customs

Total Captal Investment

Estimated Econonuc Life
Based on Planned Use

Number of Shrits per Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Sht

Typical Denstty of Solid
Wacte in Loaded Vehicle

Typical Produc tivity

Rear Loader, Manually Loaded

3.000,000 SJA 100000 SUS/ruck

150,000 5.00% of Capital Cost
1.417,500
4,587,500 SJA
5
100 shifts/day
3.120 hours/year
22 tips/shit

10 km one way

197 loads/shift

0 55 Tonnes/cubic meter

19 5 tonnes/day

SJA

Annuahzed Caprtal Cost, when purchased in 1993

( 4.567.500 @ intof 60 00% over ife) 2895513
Cost of Petconnel, Shift
1 00 Drever 62.400 SJA/year 62,400
300 Workers 37.440 SJA/year 112,320
0 00 Atindts 31,200 $SJA/year 0
0 50 Wirkshp Prsonn! 56.160 SJA/year 28,080
0 20 Suprvsty Prsonnl 74.880 SJA/year 14,976
0 20 Inspctn Peronnd 0 S$JA/yeas 0
Administration 30% of above 65,333
Benetfits 5% of above 14,155
Annual Personnel Costs/Shit 297,264
Annual Personnel Costs 297,264
09-Jan-94

Page 2 Table RL- 18 -DS REAR LOADER
JAMAICA Cost Comparisons SJA
Consumabies - -
Fuel { 800ites/hr ).( 24 960 lires @ 100 SJAM 240.600
Engine Oil  ( 15Citas/hr 3.0 4,680 lires@’ 700 SJAM 327.600
Trans O#f ( 040Idzx/hr K| 1248 litres@ 800 SJAN 74,880
Hydrlc Ol (  030Ites/hr ).( a36 i”.es@ 6500 SIATRr 58,160
(Wheels pe; Equipment Uni) <
Tres ( 1100replhrs 3.0 17 O tres (@ 8100 C SJA ra 154 865
Brake Lnng ( 600 repi hrs YA 31 2 units @ 15000 SJA/ea 46.800
Brake Drum ( 1200 repl hrs ).( *56 units @ 20000 SJA/ea 31.200
Clutch Pit { 16800replhrs ).( 20 units @ 15000 0 SJA/ea 29.250
Filters { 80 rep! hts 1 39 0 sels @ 2500 SJA/set 9.750
Prot. Gear ( 1000 rep! hrs ).( 12.5 sets @ 20000 SJA/ea 24,960
Other { 15% additonal over above costs) 150,760
(seals, grease battery, alternator, etc )
Total Consumables/Year 1.155.825
Special Costs Attributable to Storage and
Containment at the Sowce 0
Miscellaneous Costs 21% of capital cost of equipment 630.000
(taxes. insurance. registation. etc )
Annual Cost of Equipment Unit 4978602
It implemented during 1993 m=z=sse=z=
Tonnes Handied per year
{ 19 5tonnes/day 312 days/yr 90% available) 5470
Cost per Tonne 910.20 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 21594 SJUA

EQUIPMENT COST 58.16%
PERSONNEL COST 5987%
CONSUMABLE COSTS  23.22%
OTHER CQSTS 12.85%
TOTAL COST 100.00%



Page 1 Table RL-18-T REAR LOADER Page 2 Table RL-18-T REAR LOADER

JAMAICA Cost Comparsons
January 1903 30 3JA per US Dollar JAMAICA Cost Comparisons SJA
Consumabies T -
Type of Equipment Rear Loader, Manually Loaded Fuel { 800Iites/hr }.A( 24 960 Ires@ 100 SJAT 249,600
Engine Oil (150 Ires/hr ).( 4 580 ires@ 700 SJA® 327.600
Capacity 18.0 cubic meters Trans Oil ( J40ltes/hr 1.( 1.248 lires@ 50 2 SJA T 74.880
Hydric Oil ( 0.30 ltes/hr ).( ©36 Itres@: 80.0 SJA e 56,160
Captal Cos: of Equipment 3,000,000 SJA 100000 SUS/ruck (Wheels per Equipmaent Un:i) 6
Tres { 1100 repthis ).( 17 O tirec @ 21000 SJA/ea 154 885
Spare Parts 150,000 5.00% of Captal Cost Brake Lnng 800 rep! hrs 1.0 31 2 units @ 15C00 SJA/ea 468 800
1.417.500 Brake Drum { 1200 repl hus ).( 156 untts @ 20000 SJA/ea 31.200
Total Captital Irvestment 4,567,500 SJA Clutch Pit ( 1600 rep!his e 20 units @ 150000 SJA/ea 23 250
Filters { 80 repl his ){ 390 sets @ 2500 SJA/set 9.750
Estimated Economic Life Prct. Gear (1000 tepl hrs ).( 12 5 sets @ 20000 SJA/ea 24 980
Based on Planned Use 5 Other ( 15% additinnal over above costs) 130,760
(seals. grease, battery, alternator, etc )
Number of Shifts per Day 1.00 shifts/day ———— e
Total Consumabies/Year 1.155825
Hours of Operation,Year 3,120 hours/year
. Special Costs Attributable to Storage and
Number of Trips per Shift 23 bips/shift 5 km one way Containment at the Sowce [0}
Complete Loads per Shift 2 05 loads/shift
Misceilaneous Costs 21% of capital cost of equipment 630.000
Typical Density of Solid (taxes. insurance, registration, customs. etc )
Waste in Loaded Vehicle 0 55 Tonnes/cubic meter
Annual Cost of Equipment Unit 4978.602
Typical Productivity 20 3 tonnes/day If implemented during 1993 ==zzz==z=t=
SJA
Annualized Capital Cost, when purchased in 1983 Tonnes Handled per year
( 4,567,500 @ int of 60.00% over Ife) 2,895,513
{ 20 3 tonnes/day 312 days/yr 80% available) 5.701
Cost of Personnel; Shift
1 00 Drver 82.400 SJA/year 62.400 Cost per Tonne 873 35SJA
3 00 Workers 37.440 $SJA/year 112,320
0.00 Attndts 31,200 $JA/year [o]
0.50 Workshp Prsonnl 56.160 SJA/year 28.080 Aver. Cost per Person ( 0 24 tonnes/cap/yr) 207 20 SJA
0 20 Suprvsty Prsonni 74.880 SJA/year 14,978
0 20 Inspctn Peronnl ] SJA/year bl
Administration 30% of above 65,3L3 EQUIPMENT COST 58.18%
Benefits 5% of above 14,155 PERSONNEL COST 597%
————————— CONSUMABLE COSTS  23.22%
Annual Personnel Costs/Shift 207.264 OTHER COSTS 12.85%
Annual Personnel Costs 297,264 TOTAL COST 100.00%

10~Jan-94



Page 1 Table AL~ 10-DX

JAMAICA Cost Comparisons

January 1993

30 SJA per US Dollar

REAR LOADER

Type of Equirine .«
Capacity 10 0 cubxc meters
Capital Cost ot EQuipment

Spare Parts

Customs

Tota! Capnal Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Houwrs of Operation/Year

Number of Tgs per Shift
Complete Loads per Shift

Typicat Density of Solid
Waste in Loaded Vehicle

Typical Productmity

Rear Loader, Manually Loaded

2,100,000 $JA 7000C $USruck
105,000 $5.00% of Capital Cost
992,250

3,197,250 SJA

5
1.00 shifts/day
3.120 hours/year
24 hips/shift 30 km one way

2.16 loads/shift

0 50 Tonnes/cubic meter

10 .8 tonnes/day

SJA

Annualized Capital Cost, when purchased in 1993

( 3.197.250 @ int of 80.00% over life) 2,026,859
Cost of Personnel; Shift
1.00 Drever 62.400 SJA/year 62,400
3 00 Workers 37.440 SJA/year 112,320
0 00 Atindts 31.200 SJA'year 0
0 50 Woikshp Prsonn! 56,160 SJA'year 28.080
0 2C Suprvsry Prsonnl 74.880 SJA/year 14,976
0.2C !nspctn Peronni 0 SJA/year 0
Admirizgation 30% of above 685.333
Banefits 5% of above 14,155
Annual Personnel Costs/Shift 297.264
Annual Personnel Costs 297,264
10-Jan-94

Page 2 Table AL - 10-DX REAR LOADER
JAMAICA Cost Comparisons SJA
Consumablas T T Tt T/ T T T
Fuel { 700lbes/hr 3.0 21,840 Itres@ 100 SJAMY 218.400
Engine O (150 Itres/hr ).( 4680 ites@ 700 SJARr 327.800
Trans Qil { 240 ltres/hr 3 1.248 Itres@ 600 SJAM 74 880
Hydrlke Oil ( 030 lres/hr 3.4 936 lthresa@’ 600 SJA It 56.120
(Wheels per Equipment Linit) 6
Tres ( 1100renl s ).( 1" Otires @ 7000 0 SJA/ea 118,127
Brake Lnng | 800 rep! nNrs ). I 2 units @ 15000 SJA/ea 46.800
Brake Drum (1200 repl hrs ).( 15 6 uniis @ 2000 0 SJA/ea 31.20¢
Clutch PRt ( 180Crepl hrs ).( 20 unts @ 15000 0 SJA/ea 29 250
Fitters ( 80 rep! hts )a 39.0 sets @ 2500 SJA/set 9.750
Prot Gear ( 1000 repl his ).( 1 . 5sets @ 20000 SJA/ea 24 9680
Other { 15% additional over above costs) 140,719
(senls, grease, battery, aternator, etc )
Total Consumables;Year 1.078.848
Special Costs Attribut. :ble to Storage and
Containmaent at the Source 0
Miscelianeous Costs 21% of capital cost of equipment 441.000
(taxes. insurance. registation, etc)
Annua! Cost of Equipment Unit 3.843,97
If implemented during 1993 T===z=zz==z=
Tonnes Handled per year
( 103 onnes,;day 312 days/yt 90% available) 3.033
Cost per Tonne 1.267 .53 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 300 72 SJA

EQUIPMENT COST 52.73%
PERSONNEL COST 7.73%
CONSUMABLE COSTE  28.07%
OTHER COSTS 11.47%
TOTAL COST 100.00%

C;",u


http:1.287.53
http:Eqi!;.ne

Page 1

January 1993

Table AL - 10-DL
JAMAICA

Cost Comparisons
30 SJA per US Dollar

REAR LOADER

Type of Equipment
Capacity 10 0 cubic meters
Capital Cost of Equipment

Spare Parts

Customs

Totnl Capral Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Hous of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Dersity of Solid
VWaste in Loaded Vehicle

Typical Productiity

Rear Loader, Manually Loaded

2,100,000 SJA 70000 $US/truck
105,000 5.00% of Capial Cost
992,250

3,197,250 SJA

5
100 shifts/day
3.120 hours/year
28 bips/shift

20 km one way

2 49 loads/shift

0 50 Tonnes/cubic meter

12 5 tonnes/day

$JA

Annualized Capital Cost, when purchased in 1993

{ 3,197,250 @ int of 60.00% over life) 2,026,859
Ccst of Personnel; Shift
1 00 Driver 62.400 $JA/year 62,400
3 00 Workers 37.440 SJA'year 112320
0 00 Attndts 31.200 SJA!year 0
0 50 Workshp Prsonnl 56.160 SJA'year 28,080
0 20 Suprvsry Prsonni 74.880 SJA/year 14,976
0.20 Inspctn Percnnl 0 SJA/year [o]
Administration 30% of above 65.333
Benefits 5% of above 14,155
Annual Personne! Costs/Shift 297,264
Annual Personnel Costs 297.20%
10-Jan-94

FPage 2 Table RL - 10-DL REAR LOADER

JAMAICA Cost Comparisons SJA
Consumables -
Fuel (700 litres/iv ).( 21.840 Itres@ 100 SJANr 218.400
Ergine DIl ( 150ltesthr ) ( 4,680 ltres@ 700 SJAM 327.600
Trans Oif ( 040 !tesjhr ). 1.248 lres@ 600 SJAMr 74 880
Hydrle Qil { 0 20 litres/hr ).( Q36 litres@ 800 SJAMr 56.180
(Wheels per Equipment Unit) 6
Tres ( 1100replhrs K| 17 O tires @ 70000 SJA/ea 119127
BrakeLnng ( 600 repl hrs ).( 31 2 units @ 15000 SJA/ea 46.800
Brake Drum (1200 rep! hrs ).( 15 6 unts @ 2000 0 SJA/ea 31.200
Ciutch P}t ( 1800 repi hrs ).( 20 units @ 15000 0 SJAjex 29.250
Fitters ( 80 repl hrs }.( 39 0sets @ 2500 SJA/set 9.7I0
Prot. Gear ( 1000 repl hrs ).( 125 sets @ 20000 SJA/ea 24 960
Othar ( 15% additonal over above costs) 140,719

(seals, grense. battery, alternator, etc )

Total Consumables/Year 1.078.848
Special Costs Aitributable to Storage and

Containment at the Source 0
Miscellaneous Costs 21% of capital cost of equipment 431.000
{taxes, insurance. registration. etc )
Annual Cost of Equipment Unit

If implemented during 1993

Tonnes Handled per year

( 12 5 tonnes/day

2

312 days/yr

Cost pet Tonne

Aver. Cost per Person ( 024 ton

EQUIPMENT COST 52.73%
PERSONNEL COST 7.73%
CONSUMABLE COSTS  28.07%
OTHER COSTS 11.47%
TOTAL COST 100.00%

nes/cap/yr)

90% available)

1098 53 SJA

260.63 SJA

3.499

77



Page 1 Table AL-10--DS

JAMAICA Cost Comparisons

January 1993

30 SJA per LS Dollar

REAR LOADER

ivpe of Equipment
Capacity 10 0 cubic meters
Capnal Cost of Equipment

Spare Parts

Customs

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
VWaste 1n Loaded Vehicle

Typical Productivity

Rear Londer, Manually Lorded

2,100,000 SJA 70000 SUS/uck
105,000 5.00% of Capital Cost
992,250

3,197,250 SJA

5

1.00 shifts/day
3,120 hours/year
3.1 tips/shift 10 km ore way

2.78 loads/shift

0.50 Tonnes/cubic meter

13.9 tonnes/day

SJA

Annualized Capital Cost, when purchased in 1993

( 3.197.250 @ int of 60.00% over life) 2,026,859
Cost of Personnel;Shitt

1 00 Driver 62,400 $JA/year 62,400
3.00 Workers 37.440 SJA/year 112,320

000 Attndts 31,200 SJA/year
0.50 Workshp Prsonnl 56,160 SJAlyenr 28,080
0 20 Suprvsry Prsonnl 74.880 SJA/year 14,976

G.20 Inspctn Peronnl 0 $JA/year
Administration 30% of above 65,333
Benefits 5% of above 14,155
Annual Personnel Costs/Shift 297,264
Annual Personnel Costs 297.264

10-Jan-94

Page 2 Table RL- 10 - DS REAR LOADER
JAMAICA Cost Comparisons SJA
Consumables I -
Fuel ( 706ltres/hr ). 21,840 lites@ 100 SJAR: 218.400
Engine Oit (150 ltres/hr ). 4.680 Itres@ 700 SJA'tr 327.600
Traus Oil { O«Oitres/hr 3 1.248 les@ 800 SJA/Itr 74 880
Hydrke Ol (030 lites/Fr X 936 lites@ 60.0 SJAMY 56.180
(Wheels per Equipment Unit, 6
Tres { 1100repltrs ).( 1., Otires @ 70000 SJ/Vea 119.127
Broke Lnng  ( 800 repl his YA 31 2 unts @ 15000 SJA/en 42 800
Brake Drum {1200 repi hrs K 15 6 unts @ 20000 SJA/ea 31.200
Clusch Pt { 1600 repl hrs 1 2 0 units @ 150G0 0 SJA/ee 20,250
Fiters ( 80 repl hrs ). 39 0sets @ 2500 SJA/set 9.750
Prot. Gear ( 1000 repl hrs . 12 5sets @ 20000 SJA/ea 24 .960
Other ( 15% additional over above costs) 140,719
(seals, grease, batlery, alternator, etc )
Total Consumables,Year 1,078,848
Special Costs Attributable to Storage and
Containment at the Sowce (o}
Miscelianeous Costs 21% of capital cost of equipment 441,000
(taxes, insurance, registranon, elc.)
Annual Cost of Equipment Unit 3.843970
If implemented during 1993 ====zz=x==
Tonnes Handled per year
( 13.9 tonnes/day 312 days/yr 90% available) 3.899
Cost per Tonne 985.86 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr} 23389 SUA

EQUIPMENT COST 52.73%
PERSONNEL COST 773%
CONSUMABLE COSTS  28.07%
OTHER COSTS 11.47%
TOTAL COST 100 00%



Page 1

January 1993

Table AL-30-T
JAMAICA

Cost Comparisons
30 $JA per US Dollar

AEAR LOADER

Type of Equipment
Capacity 10 0 cubic meters
Captal Cost of Equipment

Spare Parts

Customs

Total Capital Investment

Estimatea Economic Life
Based on Planned Use

MNumber of Shifts per Day
Hauwrs of Operation,Year

Number of Trips per Shift
Complete Loads per Shift

Typ:cal Densdy of Solid
\Waste in Loaded Vehicle

Typical Productwvity

Rear Lon-er, Manually Loaded

2,100,000 SJA 70000 SUS/truck
105,000 5.00% of Captital Cost
992,250

3,197,250 SJA

5
1.00 shifts/day
3,120 hours/yeas
33 Wips/shift

5 km one way

2.95 loads/shift

0.50 Tonnes/cubic meter

14 7 tonnes/day

SJA

Anrualized Capial Cost, when purchased in 1993

{ 3,187,250 @ int of 60.00% over lfe) 2,026,859
Cost of Personnel,Shrt
1.00 Driver 62,400 SJA/year 62,400
3 00 Workers 37.440 SJA/year 112,320
0 00 Attndts 31.200 SJA/year 0
0 50 Workshp Praonnl 56,160 SJAlyear 28.080
0.20 Suprvsry Prsonn! 74,880 SJA/year 14,976
0.20 Incpetn Peronnl 0 SJA/year 0
Administration 30% cf above 65,333
Benefits 5% of above 14,155
Annual Personne! Costs/Shift 207,264
Annual Personnel Costs 207,264
10-Jan-984

Fage 2 Table AL-10 -T REAR LOADER
JAMAICA Cost Comparisons SJA
Consumables T
Fuel {  700ltes/hr 1( 21.840 ires@ 100 SJAr 218,400
Engine Ot (150 ltes/hr 3.( 4.680 Ires@ 700 SJA/I 327,600
Tiane Ol ( 040 lires/h- ).( 1.248 Ires@ 600 SJARr 74.880
Hydrikc Ol ( 0.30 .thes/hr ).( 936 Ires@ 600 SJARr 56,160
{Wheels per Equipment Unn) 6
Tires { 11%eplhrs }.( 17 0 tires (@ 70000 SJA/ea 119,127
Brake Lnng ( 600 repl hts ). 31 2 units (@ 15000 SJA/ea 46.800
Brake Drum { 1200 rep! hrs 2 15 6 units @ 20000 SJA/en 31.200
ClitchPk (1600 repi hrs )4 20 untts @ 15000 0 SJA/ea 29,250
Filters { 80 repl his 3( 39 0 sets @ 2500 SJA/set 9,750
Prot. Gesr ( 1000 rep! hrs ).( 125 sets @ 2000 0 SJA/ea 24 0680
Other { 15% additional over above costs) 140.7190
(seals, grease, battery. alternator, etc)
Total Consumables/Year 1.078.846
Special Costs Attributable to Storage and
Containment at the Souwrce [o]
Miscellaneous Costs 21% of capital cost of equipment 431,000
(taxes, insurance, registraion, etc))
Annual Cost of Equipment Uni 3.B43.970
H implemented during 1993 Zmzsoszoae
Tornes Handled per year
{ 14.7 tonnes/day 312 days/yr 90% available) 4135
Cost per Tonne 9z, & Y
Aver. Cost per Person { 0.24 tonnes/cap/yr) 220.53 SJA
EQUIPMENT COST 52.73%
PERSONNEL COST 7.73%
CONSUMABLE COSTS 28 07%
OTHER COSTS 11.47%
TOTAL COST 100.00%
P
{pet
f s



Pace 1 Table RP -9 -DX ROTO PAC<ER Page 2 Tabie P --9--DX ROTO PACKER
JAMAICA Cost Comparisone
January 1993 30 SJA per i3 Dollar JAMAICA Cost Comparisons SJA
—— Consumables T Tt T
Type of Equipment Rear Lonae:, Manually Loaded Fuel ( 700Ites/hr ).( 21,840 Ires@ 100 SJA 218,400
Engine Oil 150 libes; hr 'K 4 680 ihes@ 700 SJA M 327.600
Capacity 9 0 cubic meteis Trans Off { 240Itestr ).( 1.248 lives@ 600 SJAMT 74 880
Hydrl: &t (030 itres, 1( 936 lires@ 600 SJAMr 56.160
Captital Cost of Equipment 1.950,000 SJA 65000 $JA (Whee!s ser Equipment Unit) 6
Twes { 1100-cplhre ).( 17 O tires @ 7000 0 SJA/ea 119.127
Spare Parts 97,500 5.00% of Capital Cost of Equipment Brake Lnng { 800 repl hrs ).( 31 2units @ 15000 SJA/ea 46.800
Customs 921,375 Brake Drum (1200 repl hrs ).( 156 unts @ 2000 0 SJA/ea 31.200
Total Capital Investment 2,968,875 SUA Clutch PR { 1800 replhs 1.0 20 unis @ 15000 0 SJA/ea 29.250
Fitters ( 80 repl bes 3.( 39 0 sets @ 2500 SJA/set 9.750
Estima. d Economic Life Prot. Gear { 10090 rep! his 0 125 sets @ 2000.0 SJyA/ea 24 960
Based on Planned Use 5 yeass Other [ 15% additional over above costs) 140.719
(seals, grease, battery, alternator, etc )
Number of Shifts per Day 100 shifts/day R
Total Consumables 1.078.848
Hours of Operation/Year 3,120 hours/year
Special Costs Attributable (o Storage and
Number of Trips per Shift 2.2 btips/shift 30 km one way Containment at the Sowrce 0
Complete Loads per Shift 200 loads/shift
Miscellaneous Costs 2i% of capital cost of equipment 409.500
Typical Density of Solid (taxes, insurance. registration, customs. etc )
Waste in Loaded Vehicle 0 50 Tonnes/cukic meter
Annual Cost of Equipment Unit 3.834 475
Tymical Productivity 9 0 tonnes/day If implemented during 1893 === ===z
SJA
Annualized Capital Cost, when purchased in 1993 Tonnes Handled per year
{ 2.968.875 @ int. of 60 00% over life utilized) 1,882,083
{ 8.0 tonnes/day 312 days/yr S0% available) 2.527
Cost of Personnel; Shift
1.00 Driver 62,400 SJA/year 62,400 Cost per Tonne 1.438.14 SUA
3 00 Workers 37.440 SJA/year 112,320
0.00 Atindts 31.200 $JA/year 0
0.20 Workshp Prsonnl 58.160 SJA/year 11,232 Aver. Cost per Person ( 0 24 tonnes/cap/yr) refuse 341 20 SJA
0.10 Suprvsry Prsonnl 74.880 SJA/year 7.488
0.10 Inspctn Peronnl 0 SJA/year 0
Administration 30% of ahove 58.032 EQUIPMENT COST 51.78%
Benefits 5% of above 12,574 PERSONNEL COST 7.27%
————————— CONSUMABLE COSTS  29.68%
Annual Personnel Costs/Shift 284,046 OTHER COSTS 11.27%
Annual Personne! Costs 264,046 TOTAL COST 100.00%
10~-Jan-94

/00



Page 1 Tabte RP -9-DL ROTO PACKER Page 2 Table RP-9-DL ROTO PACKER
JAMAICA Cost Comparisons
January 1993 30 $JA per US Dollar JAMAICA Cost Comparisons S'A
- - Consumables —
Type of Equipment Rear Loader, Manually Loaded Fue! { 700Ilbes/hr ). 21,840 Itres@ 100 SJA'Itr 218.400
Engine Oif  ( 1.50 Itres/hr ).( 4,680 lites@ 700 SJA'tr 327.8600
Capacity 9 0 cubic meters Trans Oil ( 040imes/hr ).( 1.248 lves@ 600 SJA'Rr 74.880
Hydrie Qi { 0.30 litres/hr )¢ 936 lites@ 600 SJAW 568,180
Captal Cost of Equipment 1.850,000 $JA 65000 $JA (Wheels per Equipment Unit) 6
Tres { 1100replhrs ).( 17 O tites @ 70000 SJA/ea 119,127
Spare Pais 97,500 5.00% of Capital Cost of Equipment Brake Lnng {( 800 repl hrs IR 31 2 units @ 1500.0 SJA/ea 48.800
Customs 821,375 Brake Drum ( 120G repl hrs 3 15.6 units @ 20000 SJA/ea 31.200
Total Capttal Investment 2,968,875 SJA Clutch PR ( 1600 replhrs ).{ 2.0 unite @ 1500C 2 SJA/ea 29.250
Fiters ( 80 repl hrs ).( 390set. 25060 SJA/set 8.750
Estmated Economic Life Prot. Gear ( 10Gurepl hrs 1 12€ cets @ 2000.0 SJA/ea 24 960
Baced on Planned Use 5 yeasrs Other { 15% &additional over above costs) 140,710
(seals, grease. battery, alternator etc )
Number of Shifts per Day 100 shifts/day T .
Total Consumables 1.0711.848
Hoixs of Opetation/Year 3.120 hours/year
Special Costs Attibutable to Storage and
Number of Trips per Shift 2.5 Yips/shift 20 km one way Containment at the Source 0
Complete Loads per Shift 2 28 loads/shift
Miscellaneous Costs 21% of capital cost of equipment 400,500
Typical Denstty of Solid (taxes, insurance, registration, customs, etc.)
Waste in Loaded Vehicle 0 50 Tonnes/cubic meter
Annual Cost of Equipment Unit 3.634.475
Typcal Productinty 10.3 tonnes/day It implemented during 1983 ==s==m=z==
T SJA
Annualized Capral Cost, when purchased in 1993 Tonnes Handled per year
{ 2,968,875 @ int. of 60.00% over life utilized) 1.882.083
( 10.3 tonnes/day 312 days/yr 90% available) 2,883
Cost of Personnel;Shiit
1.00 Drver 62.400 SJA/year 82,400 Cost per Tonne 1.260.59 SJA
3 00 Workers 37.44C SJA/year 112.320
0 00 Attndts 31.200 SJA/year 0
0 20 Workshp Prsonnl 56.160 SJAlyear 11,232 Aver. Cost per Person ( 0.24 tonnes/cap/yr) refuse 299.08 SJA
0.10 Suprvsry Prsonni 74,880 SJA/year 7.488
0 10 Inspctn Peronni 0 SJA/year 0
Administration 30% of above 58,032 EQUIPMENT CQST 51.78%
Benefits 5% of above 12,574 PERSONNEL COST 727%
————————— CONSUMABLE COSTS  29.68%
Annual Personnel Costs/Shift 264,046 OTHER COSTS 11.27%
Annual Personnel Costs 264,048 TOTAL COST 100.00%
10-Jan-94


http:1.260.59

ROTO PACKER

Page 1 Table AP-9-DS ROTO PACKER Page 2 Table RP -9-~-DS
JAMAICA Cost Comparisons
January 1Q¢3 30 3JA per US Doftar JAMAICA Cost Comparisons SJA
Consumables -
Type of Equipment Reas Londer, Manually Loaded Fual { 7900lkes/hr 3( 21,840 lires@ 100 SJAMr 218,400
Engine Oil  { 1.50 libes;hr ).( 4,680 lives@ 700 SJAMr 327.600
Capacity 9 0 cubic meters Trans Oil ( 04C htres/hr ).( 1.248 lires@ 600 SJAMr 74.880
Hydric Oil ( 030ikes/hr )( 936 lites@ 600 SJA'Rr 56.160
Capital Cost of Equipment 1,850,000 $JA 65000 SJA (Wheels per Equipmenrt Und) 6
Tres ( 1100rep!hrs IS 17 O tires @ 70000 SJA/ea 119127
Spa:e Parts 97,500 500% ot Capttal Cost of Equipment BrakeLnng ( 600 repl hrs ).( 31.2 units @ 15000 SJA/ea 46.800
Customs 921,375 Brake Drum ( 1200 repi hts Y.( 156 unts @ 20000 SJA/ea 31.200
Total Capital investment 2,968,875 SJA Clutch PR ( 1600repl hrs ).( 2 0 unts @ 150000 SJA/ea 29.250
Filtters ( 80 repl hrs ).( 39.0 sets @ 2500 SJA/set 9.750
Estimated Economic Life Prot. Gear ( 1000 repihis 3 125 sets @ 20000 SJA/ea 24 960
Based on Planned Use 5 years Other { 15% additonal over above costs) 140.719
(seals, grease, battery, alternator, etc)
MNumber of Shifts per Day 100 shifts/day .
Total Consumablas 1.078.846
Hous of Operation/Year 3,120 hours/year
Special Costs Atributable to Storage and
Number of Trips per Shift 2.8 trips/shift 10 km one way Containment at the Sowce 0
Complete Loads per Shift 252 loads/shift
Miscellaneous Costs 21% of capital cost of equipment 409,500
Typical Densty of Solid (taxes. insurance. registration, customs, atc))
Wazcte in Loaded Vehicle 0.50 Tonnes‘cubic metes
Annual Cost of Equipment Unit 3.634.475
Typical Productivity 11 .3 tonnes/day If implemented during 1993 ==z=z===z=
SJA
Annualized Capia! Cost, when purchased in 1993 Tonnes Handled per year
{ 2,968,875 @ int. of 60.00% over life utilized) 1.882.083
( 11.3tonnes/day 312 days/yr 90% available) 3.182
Cost of Personnel
1.00 Drwver §2,400 SJA/year 62,400 Cost per Tonne 1,142.23 SJA
3 00 Workers 37.440 SJA/year 112,320
0.00 Attndts 31.200 SJA/yens 0
0.20 Workshp Prsonnl 56,160 SJA/year 11,232 Aver. Cost per Person ( 0 .24 tonnes/cap/yr) refuse 27095 SJA
0 10 Suprvsry Prsonni 73,880 SJA/yeas 7.488
0 10 Inspctn Peronni 0 SJA/year 0
Administration 30% of above 58,032 EOUIPMENT COST 51.78%
Benefits 5% ot above 12,574 PERSONNEL COST 7.27%
————————— CONSUMABLE COSTS  20.68%
Annual Personnel Costs/Shift 264,046 OTHER COSTS 11.27%
Annual Personnel Costs 264,046 TOTAL COST 100.00%
10-Jan-94
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Page 1 Table RP-9-T ROTO PACKER Page 2 Table AP- 9-T ROTO PACKER

JAMAICA Cost Comparisons
January 1993 30 $JA per US Dollar JAMAICA Cost Comparisons SJA
Consumables -
Type of Equipment Rea:r Loader, Manually Loaded Fuel { 700!lbesthr ). 21,830 lmes@ 100 SJAftr 218.400
Engine Oil  { 1 50 hires/hr ) 4 630 ibes 700 SJAMe 327.600
Capacity 9.0 cubiz meters Trans Oil ( 040l%es/hr ). 1243 ines@ 600 SJARr 74 880
Hydrke Oil ( 030ites/hr ) 936 lires@ 80.0 SJARr 56.160
Capnal Cost of Equipment 1,050,000 SJA 65500 $JA {Wheets per Equipment Unit) <]
Twes ( 1100replhis ) 17 0 tres @ 70000 SJA/ea 110,127
Spara Parts 97,500 5.00% of Capital Cost of Equipment Brake Lnng ( 600 rep! hrs ) 31 2 units @ 15000 SJA/ea 46 800
Customs 921,375 Brake D'um ( 12COrepl hrs ) 156 units (@ 20000 SJA/ea 31.200
Tota!l Canital Investment 2,968,875 SJA Clutch PR ( 1600 repl hrs ) 20 units @ 15000 0 SJA/ea 29.250
Filters ( 80 repl hrs ).( 39.0 sets @ 2500 SJA/set 2750
Estimated Economic Life Prot. Gear (1000 repl his ). 125sets @ 20000 SJA/ea 24 060
Based on Planned Use 5 years Other { 15% adcitional over above costs) 140.719
(seals, grease, battery. alternator, etc )
Number of Shifts per Day 1.00 skifts/day Lo
Total Consumables 1.078.846
Hours of Operation/Year 3,120 nours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 3.0 kips/shit 5 km one way Containment at the Source 0
Complete Loads per Shift 2 66 loads/shift
Miscellaneous Costs 21% of capital cost of equipment 409,500
Typical Density of Sohd ({taxes. insurance, registration, customs, ete )
Waste in Loaded Vehicle 0 50 Tonnes/cubic meter
Annual Cost of Equipment Unit 3.834.475
Typicel Productivity 12 0 tonnes/day If implemented during 1993 =====-====:%
’ SJA
Annualized Capital Cost, when purchased in 1983 Tonnes Handled per year
{ 2,968,875 @ int. of 80.00% over life Wilized) 1.882.083
( 12.0 tonnes/day 312 days/yr 90% available) 3.356
Cost of Personnel, Shrit
t 00 (.wer 62.400 SJA/year 82 .00 Cost per Tonne 1,083 05 SJA
3.00 Workers 37,440 $JA/year 112,320
0 00 Attndts 31,200 SJA'year 0
0 20 Workshp Prsonnl 56.150 SJA/year 11,232 Aver. Cost per Person { 0.24 tonnes/cap/yr) refuse 258.95 SJA
0.10 Suprvsry Prsonnl 74.880 SJA/year 7.488
0.10 Inspctn Peronni [o] SJA/year [o]
Administration 30% of above 58.032 EQUIPMENT COST 51.78%
Benefits 5% of above 12,574 PERSONNEL COST 7.27%
————————— CONSUMABLE COSTS  29.88%
Annua! Personnel Costs/Shift 264,046 OTHER COSTS 11.27%
Annua! Personnel Costs 264,046 TOTAL COST 100.00%
10-Jan-94
s
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Page 1 Table AR -15-DX
JAMAICA

January 1993

ARM ROLL
Cost Comparisons
30 SJA per US Dollar

Type of Equipment Arm Roll Truck

Loading Set of Lftanle Containers

Capacity 15 0 cubic meters
Capital Cost of Equipment

Spare Parts

Customs

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Shiits per Day
Hours of Operation/Year

Number of T:ips per Shift
Complete Loads per Shift

Typical Densty of Solid
Waste in Loaded Vehicle

Typrcal Productivity

2,825,217 SUA 60000 $US/truck
3000 SUS/container
141,261 5.00% of Capital Cost
1,334,815
4,301,393 SJA

S years (replace containers mid—way)
1.00 shifts/day
3.120 hours/year

4.7 trips/shift 30 km one way

4 23 loads/shift

0 25 Tonnes/cubic meter

15 8 tonnes/day

SJA

Annualized Capttal Cost, when purchased in 1993

( 4,301,393 @ int of 60.00% over life) 2,726,818
Cost of Personnel; Shrft
100 Drver 62.400 SJA/year 62.400
1.00 Workers 37.440 $JA/year 37,440
2 35 Atindts 31.200 SJA'year 73,252
0.20 Workshp Prsonnl 56,160 SJA/year 11,232
0 10 Suprvsry Prsonn! 74,880 SJA/year 7.488
0.10 Inspctn Peronni 0 SJA/year 0
Administration 30.00% of above 57.544
Benefits 5.00% of above 12.468
Annual Personnel Costs/Shift 261,824
Annual Personnel Costs 261,824
10-Jan-94

Page 2 Table AR ~-15-DX ARM ROLL
JAMAICA Cost Compersons SJA
Consumables T
Fuel { 100 litres/hr ).( 31.200 ltres@ 100 SJAMr 312.000
Engine Oil  (  1.50 lites/hr ).( 4.680 lres@ 700 SJAM 327.600
Trans Oil { 003ltes/hr ).( 94 Itres@ 600 SJAM 5416
Hydric Oit  {  0.04 lires/hr )( 125 ires@ 600 SJAMNr 7.488
(Wheels per Equipment Unit) 6
Tires ( 1100repl hrs ) 17 .0 tires @ 70000 SJA/ea 119,127
Brake Lnng { 600 repl hrs IR 31.2 units @ 1500 0 SJA/ea 46.800
Brake Drum (1200 rep! hrs ).( 15.6 unts @ 2000 0 SJA/ea 31,200
Chutch Pit ( 1600 repl hrs Y0 2 0 units 15000 0 SJA/ea 29,250
Filters { 80 repl hrs ).( 390 ses @ 2500 SJA/set 9.750
Prot. Gear { 1000repl hus ). 8.2 sets @ 20000 SJA/ea 12.480
Other { 155 additional over above costs) 135,197
(senls, grease, bettery, alternator, etc)
Total Consumables/Year 1.036.508
Special Costs Attributable to Storage and
Containment at the Sowrce [}
Miscellaneous Costs 21% of capital cost of equipment 593.7°96
(taxes. insurance, registration, elc.)
Annual Cost of Equipment Unit 4.618.445
i implemented during 1993 Zm=z=======
Tonnes Handled per year
( 15.8 tonnes/day 312 days/yr 90% available) 4.450
Cost per Tonne 1.037.84 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 246.23 SJA

EQUIPMENT COST 59.04%
PERSONNEL COST 5.687%
CONSUMABLE COSTS  22.44%
OTHER COSTS 12.85%
TOTAL COST 100.00%
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Page 1 Table AR-15-DL
JAMAICA

January 1993

ARM ROLL
Cost Comparisons
30 SJA per US Dollar

Type of Equipmant Arm Roll Truck

Loading Set of Liftable Containers

Capacity 15 0 cubic meters
Captal Cost of Equipment

Spase Parts

Customs

Total Capia! Investment

Estimated Economic Life
Based on Planned Use

Nurber of Shitts per Day
Hou . cf Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Densitv of Solid
Waste in Loaded Vehicle

Typical Productivity

3,123,520 SJA 60000 SUS/truck
3000 SUS/conainer
158,176 5.00% ot Capital Cost
1,475,868

4,755,574 SJA

5 yeass {replace containers mid—way)
1.00 shrits/day
3.120 hours/year

6 4 trips/shift 20 km one way

5.72 loads/shift

0 25 Tonres/cubic meter

21 4 tonnes/day

SJA

Annualized Captal Cost, when purchased in 1983

{ 4755574 @ int of €0 00% over life) 3.014,740
Cost of Personnel; Shitt
1 00 Drver 62.400 $JA -eas 62,400
1 00 Workers 37.440 $JA/ye s 37.440
318 Attndts 31.200 SJA/year 99,106
0 20 Workshp Prsonnt 56 160 SJA/year 11.232
0 10 Suptvsry Prsonni 74 880 SJA/year 7.488
010 Inspctn Peronni [} SJA/year 0
Administration 30.00% of above 85,300
Benefits 500% of above 14,148
Annual Personnel Costs/Shift 207,114
Annua! Personnel Costs 297,114
10-Jan-94

Page 2 Table AR -15-DL ARM ROLL

JAMAICA Cost Comparisons SJA

Consumables

Fuel { 10 0 lres/hr 3 31.200 Itres@ 100 SJAMr 312.000
Engine Oil (150 ires/hr K 4.680 lres@ 700 SJAM 327.600
Trans Oil { 003liresihr ).( 94 lires@ g0 0 SJAM: 5618
Hydric Oil { 0.04ltres/hr ).( 125 litres@ 63.0 SJAM 7.488
{(Wheels per Equipment Unit) 6
Twes { 1100replhrs 1.( 17 Otires @ 7000 ¢ SJA/ea 118,127
Brake Lnig ( 600 repl hes ).( 31 2 units @ 1500 6 SJA/ea 46 800
Brake Drum ( 1200 repl his ){ 12 6unts @ 20000 SJA/ea 31.200
Clutch Pt ( 1600 repl hrs ).( 20 units 15000 0 SJA/ea 29.250
Fitters ( 80 repl hes ).( 39 0 sets @ 2500 SJA/set 8.750
Prot Gear ( 1000 repl hrs ). 6.2 sets @ 2000.0 SJA/ea 12 480
Other ( 15% additional over above costs) 135.197
(seals, granse. battery, atternator. etc )

Total Consumables/Year 1,036,508
Special Costs Attributable to Storage and

Containment at the Source 0
Miscellaneous Costs 21% of capital cost of equipment 655.941
(taxes. insurance. registration, elc.)
Annual Cost of Equipment Unit 5.004,303
It implemented during 1993 —mm ez e oo
Tonnes Handled per year

(21 4 tonnes/day 312 days/yr 90% available) 8.021
Cost per Tonne 831 19 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 197 20 SUA
EQUIPMENT COST 60.24%
PERSONNEL COST 5.04%
CONSUMABLE COSTS  20.71%
OTHER COSTS 13.11%
TOTAL COST 100.00%
Iy f/



Page 1 Table AR-15-DS

JAMAICA

January 1993

Type of Equipment Arm Roll Truck

Cost Comparisons
30 sJA

AHM ROLL

per US Dollar

Loading Set of Liftable Containers

Capacity 15 0 cubic meters
Caputal Cost of Equipment

Spare Parts

Customs

Total Caprtal Investment

Estimated Economic Life
Based on Planned Use

Nurnber of Shifts per Day
Houws of Opetation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Densdy of Solid
Waste in Lcaded Vehicle

Typical Productwity

3,475,385 SJA 60000 $US/truck
3000 SUS/container
173,769 5.00% of Capttal Cost
1,642,119
5,201,273 SJA

5 years (replace containers mid-way)

100 shifts/day
3.120 hourajyear
83 bkips/shift

7 48 loads/shift

0 25 Tonnes/cubkc meter

28 0 tonres:day

10 km one way

Annualized Capttal Ccst. when purchased in
{ 5291.273 @ intof

Cost of Personnel; Shrft

1 00 Drwer

1 00 Workers

4 15 Atindts

0 20 Workshp Prsonnl

0 10 Suprvsry Prsonnl

310 Intpctn Peronnl
Administraton
Benetits

1993

60.00% over Ife)
62.400 SJA/year
37.440 SJA/year
31.200 SJAyear
58,160 SUA/year
74.880 SJA/year
0 SJA/year

30 00% of above
5380% of above

Annual Personnel Costs/Shdt

Annual Personnel Costs

10-Jan-94

62,400
37.440
129,600
11.232
7.488

0

74 .448
18,130

338,738

338,738

Page 2 Table AR-- 15-DS ARM ROLL
JAMAICA Cost Comparisons SJA
Consumables T - o
Fuel ( 100 {Hhesihe 1( 31.20C ires@ 100 SJA 312.000
Engine Oil  { 150 Ites/hr ).( 4,680 Ivcs@ 700 SJA M 327.800
Trans Oil ( 003litres/hr )( B4 lzxres@ 800 Sdakr 5818
Hydric Oil (004 lires/hr 1K 125 itres@ 600 SSA M 7.488
(Wheels per Equipment Unit) 6
Tres { 1100 repl hrs )0 17 O tires @ 70000 SJA/ea 118,127
Brake Lnng 800 repl hrs K 31 2unts @ 15000 SJA/ea 48.800
Brake Drum ( 1200 repl his ). 156 units @ 20000 SJA/ea 31,200
Clutch Pnr ( 1800 repl hrs ).( 2 0 units 15000 0 SJA/ea 20,250
Fiters { 80 repl hrs ).( 39 Csets @ 250 0 SJA/set 9.750
Prot Gear (1000 repi his ).( 8 2 sets @ 20000 SJA/ea 12,480
Other { 15°% additional over above costs) 135,197
(senis, grense. battery, alternator, eic)
Total Consumables/Year 1.036,508
Special Costs Attributable te Storage and
Containment at the Source v}
Miscellaneous Costs 21% of capital cost of equipment 729,831
(taxes. insurance. registration, elc )
Annual Cost of Equipment Unit 5459417
If implemented during 1993 Tzzzzzz=zz=
Tonnes Handled per year
{ 28 0tonnes/day 312 days/yr 90% available) 7873
Cost per Tonne 693 42 SUA
Aver. Cost pet Parson ( 0 24 tonnes/cap/yr) 164 51 SJA

EQUIPMENT COST 61.44%
PERSONNEL COST 6.20%
CONSUMABLE COSTS  18.99%
OTHER COSTS 13.37%
TOTAL COST 100.00%

)G



Page 1
JAKAICA
lanuary 1992

Table AR - 15-T

ARM ROLL
Cost Comparsons
30 $JA per US Dollar

Typ: of EQuipment Arm Roll Truck

Loading Set of Liftable C. riainets

Capacity 15 0 cubic meters

Capital Cost of Eguipment 3,747,273 SJA 60000 $US/ruck
3000 $US/container

Spwe Pasts 187,364 500% of Captal Cost

Customs 1,770,588

Total Captal Investment

Estimated Economic Life
Based on Planned Use

Number of Shdts per Day
Houws of Operation,Year

Nurber of Tnps per Shift
Complete Loads per Shrft

Typical Denstty of Sohd
V/aste in Loaded Vehile

Typical Productvity

5,705,223 SJA

5 years (replace containers mid—way)

1 00 shifts/day
3120 hours/year
98 tnips/shift 5 km one way

8 84 loads/shift

0 25 Tonnes/cubic meter

33 1 tonnes/day

SJA

Anruahzed Capral Cost, when purchased in 1993

( 5705223 @ intof 60 00% over life) 3.616,759
Cost of Personnel; Shiit
1 O Diner 62.400 SJA/year 62.400
1 0C Workers 37.440 SJAyeas 37.440
4 91 Attndts 31.200 SJA/year 153,164
0 20 Workshp Prsonnl 56.160 SJA/year 11,232
0 10 Suprvsry Prsonni 74.880 SJA/year 7.488
0 10 Inspctn Peronnl 0 SJA/year [o]
Administration 30 00°% of above 81517
Benefits 500% of above 17.€62
Annual Personnel Costs/Shft 370.803
Annual Personnel Costs 370,903
10-Jan-94

Page 2 Table AR - 15 -T ARM ROLL
JAMAICA Cozt Comparisons SJA
Consumables -
Fuel { 100 Mteshr 1K 31.200 itres@ 100 SJAN 112600
Engine Od (150 Itresshr }( 4 680 Ires@’ 700 SJAM 327.600
Trans Oil ( 003itres/hr ) ( 94 Itres(a 800 SJA'N 5618
Hydric Osi {004 itres/iv 3o 125 lihesca 800 SIA 7.488
(Wheels pe: ¥ quipment Unit} 6
Tres i 1100 repl hrs i 17 O tires (@ 70000 SJA/ea 118,127
Brake Lnng ( 600 repl hrs 1. 31 2 unts @ 1500 0 SJA/ea 46.800
Brake Drum { 1200 repl hrs ).( 15 8 untts & 20000 SJA/ea 31.200
Clutch P { 1800 repl hrs ).( 2 0 untts 15000 0 SJA/ea 29.250
Filters ( 80 repl hrs ) 38 0 sets @ 2500 SJA/set 9750
Prot. Gear ( 1000rep! hrs ).( 62 sets @ 20000 SJA/ea 12.480
Other ( 15% additonal over above costs) 135197
{senls. grense. battery, alternator, etc )
Total Consumables;Year 1,036 508
Special Costs Attributable to Storage and
Containment at the Sowce 0
Miscellaneous Costs 21% of capital cost of equipment 788927
(taxes. insurance, registration, etc )
Annual Cost of Equipment Unit 5811.097
it implemented during 1993 ===z oason
Tonnes Handled per year
( 331 tonnes/day 312 days/yr 90°% available) 9305
Cost per Tonne 624 53 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 148 17 SUA

EQUIPMENT COST 62 24%
PERSONNEL COST 638%
CONSUMABLE COSTS  17.84%
OTHER COSTS 13.54%
TOTAL COST 100.00%

/U7



Page 1 Table AR -8 - DX

JAMAICA

January 1993

Cost Comparisons

ARM ROLL

30 SJA per LSJA

Type of Equipment Arm Roll Trick

Loading Rull On/Roli Off Containers

Capacity 8 0 cubie meters
Capral Cost of Equipment

Spare Parts

Customs

Totat Capital Investment

Estimated Economic Lfe
Based on Planned Use

Number of Shets per Day
Houws of Operation/Year

Number of Trips per Shift
Complete Loads per Shit

Typical Densty of Sohd
Waste in Loaded Vehicle

Typical Productmity

2,054,348 SJA

102,717
970.679
3.127.745 SJA

40000 $US/ruck
2500 SUS/container

5.00% of Capral Cost

5 yeasrs (replace containers mid—way)

1.00 shits/day
3,120 hours/year
47 trips/shit

4 23 loads/shift

30 km one way

0 25 Tonnes/cubic meter

85 tonnes‘/day

Annualized Ca stal Cost, when purchased in
{ 3,127,745 @ int of

Ccst of Personnel, Shift

1 00 Driver

1.00 Workers

2 35 Attndts

0 20 Workshp Prsonnl

0 10 Suprvsty Prsonn!

0 10 Inspctn Peronn!
Administration
Benefits

1993

80 00% over Ife)
62.400 SJA/year
37.440 $JA/year
31,200 $JA/year
58.180 $SJA/year
74.880 SJA/year
0 $JA/year

30 00% of above
500% of above

Annual Personnel Costs/Shift

Annual Personnel Costs

10--Jan-94

1,982,797

62,400
37.440
73.252
11,232
7.488
0
57,544
12,468

261.824

261,824

Page 2 Table AR -8 - DX ARM HOLL.
JAMAICA Cost Comparsons SJA
Consumsties -
Fuel ( 90 ltres/hr K 28.080 Itres@ 100 SJA T 280,800
Engine Oit (150 libes/hr ).( 4680 ltes@ 700 Saa 327.600
Trans Oil { 003 lres/hr 1( 94 lhes@ 800 Lol 5610
Hydrke Oit {004 ltes/hr ).( 125 Itres@ 800 SJA/M 7 408
{(Wheels per Equipment Unit} 6
Twes ( 1100 repl hrs K 17 Otwes @ 70000 SJA /e 119.127
Brake Lnng ( 600 repl hrs VK 31 2 units @ 15000 Sufea 46 800
Brake Drum (120G repl hrs YA 15.6 untts @ 20000 SJA/ea 31.200
ClutchPt  ( 16800repl hrs )( 2 0 units 15000 0 SJA/ea 29.250
Fitters { 80 repl hrs W 39 0 sets @ 2500 SJA/set 9.750
Prot Gear ( 1000 repl hrs ). 8 2 sets @ 20000 SJA/er 12,480
Other { 15" ad ‘itional over above costs) 130.517
(seals. grease, battery, alternator, etc )
To.al Consumables,Year 1.000.628
Special Costs Attributable to Storage and
Containment at the Source 0
Miscellaneous Costs 21% of capital cost of equipment 431,413
(taxes, insurance. registration, customs. etc }
Annual Cost ot Equipment Unit 3.676.681
It implemented during 1993 T=z===z=:
Tonnes Handled pet year
{ 8.5 tonnes/day 312 days/yr 90% available) 2.373
Cost per Tonne 1.546 13 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 367 53 SJA
EQUIPMENT COST 53.93%
PERSONNEL COST 712%
CONSUMABLE COST:  27.22%
OTHER COSTS 11.73%
TOTAL COST 100.00%
(D]
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Page 1 Table AR -8- DL

ARM ROLL

JAMAICA Cost Comparisons

January 1993

30 SJA per US Dollar

Type of Equipment Arm Roll Truck

Loading Roll On/Roll Ot Containers

Capacity 8 0 cubic meters
Capiai Cost of Equipment

Spare Parts

Cusioms

Total Capttal [nvestment

Estimeted Economic Life
Based on Planned Use

Number of Shifts per Day
Hours of Operation/Year

Number ot Trips per Shift
Complete Loads per Shift

Typical Density of Sohd
Waste in Loaded Vehicle

Typical Productvity

2,302,941 SJA 40000 $US/ruck
2500 $UG/container
115,147 5 00% of Capitat Cost
1,088,140
3,508,228 SJA

5 years (replace containers mid—way)
1.00 shifts/day
3.120 hours/year
6.4 trips/shift 20 km one way

572 loads/shift

0 25 Tonnes/cubic meter

11 4 tonnes/day

SJA

Anrualhized Caprai Cost, when putchased in 1993

( 3.506,228 @ int of 60 00% over iife) 2,222,732
Cost ot Personnel: Shift
1 00 Dirver 62.400 SJA/year 62.420
100 Workers 37.440 SJA/yaer 37.440
3 18 Atindts 31.200 SJA/year 99,106
0 20 Workshp Prsonnl 56,160 SJA/year 11.232
0 10 Suprvsry Prsonnl 74.880 SJA/year 7.488
0 10 Inspctn Peronnl [¢] SJA/year 0
Administration 30 00% of above 65,300
Benefits 500% of above 14,148
4Annual Personne! Costs/Shift 297,114
Annual Personnel Costs 207,114
10-Jan-94

Page 2 Table AR--8- DL ARM ROLL

JAMAICA Cest Comparisons 8JA
Consumables T 0T/ T
Fuel ( S < tres/hr )( 28.080 ires@ 100 SJA/Ir 280,800
Engine Oil (150 Ites/hr ) 4,680 lites@ 700 SJA/Itr 327,600
Trans Ol { 0©O03ltres/hr )( 94 lires@ 800 SJA/Rr 5616
Hydrkc Ol { 0.04 ltres/hr ). 125 Ity e 800 SJA/Y 7.488
(Wheels per Equipment Un#t) 6
Tres { 1100replhrs ).( 17 O tires @ 700C SJA/ea 119,127
Brake Lnng ( 600 repl hrs ) ( 31 2 units (@ 150C 2 SJA/ea 46.800
Brake Drum { 1200 rep!hrs ). 15.6 units @ 20C< © SJA/ea 31,200
Cltch PR (1800 tep!ius ).( 2 0 units 150005 SJA/ea 29.250
Filtets ( BO rep! ts ).( 39.0 sets @ 2500 SJA/set 9.750
Prot. Gear { 1000rept his K| B8 2 sets @ 20000 SJA/ea 12,480
Other { 15% additicnal over above costs) 130,517

(seals, grease. battery, alternator, etc )

Total Consumables/Year 1.000.628
Special Costs Attributable tc Storage and

Containment at the Source 0
Miscellaneous Costs 21% of capital cost of equipment 483,618
(laxes, insurance, registration, etc )
Annual Cost of Equipment Unit 4,004,091
If implemented during 1993 mmzzao- o=
Tonnes Handled per year

( 114 tonnes/day 312 days/yr 80% available) 3zn
Cost per Tonne 1.236.98 SJA

Aver. Cost per Person ( 0.24 tonnes/cap/yr) 295 85 SJA

EQUIPMENT COST 55.51%
PERSONNEL COST 7.42%
CONSUMABLE COSTS  24.99%
OTHER COSTS 12.08%
TOTAL COST 100 00%

/07
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Page 1 Table AR - 8 - DS ARM ROLL
JAMAICA Cost Comparisons
January 1993 30 SJA per S Dollar
Type of Equipment Arm Roll Truck
Loading Roll On/Roll Off Containers
Capacity 8 0 cubic meters
Capital Cost of Equipment 2,506,154 SJA 40000 SUS/truck
2500 SUS/container
Spare Parts 129,808 500% of Capital Cost
Customs 1,226,683
Total Capial Investment 3,952,644 SUA
Estimated Economic Life
Based on Planned Use 5 years (replace containers mid—way)
Number of Shifts per Day 100 shifts/day
Hours of Operation/Year 3.120 hours/yeas
Number of Trips per Shift 8 3 trips/shift 10 km one way
Complete Loads per Shift 7.48 loacs/shift

Typical Density of Solid

\Waste in Loaded Vehicle 0 25 Tonnes/cubic metet

Typical Productivity 15 0 tonnres/day
- - SJA
Annualized Capral Cost, when purchased in 1993
( 3,952,644 @ intof 60.00% over kife) 2,505,732
Cost of Personnel;Shrit
1 00 Driver 62,400 SJA/yesr 62 400
1 00 Workers 37.440 SJA/year 37.4.0
4 15 Atindts 31.200 SJA/year 129.600
Q.20 Workshp Prsonnl 56,160 SJA/year 11,232
0 10 Suprvsry Prsonnl 74.880 SJA'year 7.488
010 Inspctn Peronnl 0 SJA/year 0
Administration 30.00% of above 74.448
Benefits 5.00% of above 16,130
Annual Personnel Costs/Shit 338,738
Annual Personnel Costs 338,738

10-Jan-94

Page 2 Table AR- 8-DS ARM ROLL

JAMAICA Cost Comparrsons SJA
Consumables - T
Fuel ( 9.0 Itres/nr ).( 28.080 Ives@ 190 SJA'I 280.800
Engine Oil | 1.50 Iyes/hr ).( 4.680 ltyes@: 700 SJA/r 327.600
Trans Oil { 003ltres/hr ).( 94 lres@ 600 SJA/lr 5618
Hydric Ol (004 lires/hr }.( 125 Itres@ 600 SJAR 7.488
(Wheets per Equipment Unit) 6
Tires ( 1100rep! hrs ) 17 O tires @ 70000 SJA/ea 119127
Brake Lnng ( 600 repl hrs )( 31 2 units (@ 1500 0 SJA/ea 46.800
Broke Drum (1200 repi hrs ).( 158 units @ 20000 SJA/ea 31.200
Clutch Pit ( 1600tepl hrs ). 2.0 untts 150000 SJA/ea 29,250
Filters { 80 repl hrs ). 330 sets @ 2500 SJA/set 9.750
Prot Gear (1000 repl hrs ). 8.2 sets @ 2000.0 SJA/ea 12.480
Other { 15% additional over above costs) 130.517
(seals, grease, battery, alternalor, etc)
Total Consumables,Year 1.000.628
Special Costs Atributable to Storage and
Containment at the Sowrce 0
Miscellaneous Costs 21% of capital cost of equipment 515,192
(taxes. insurance. registratior;, etc }
Annual Cost of Equipment Unit 4.390.291
If implemer..ed during 1993 mozz==sz=zz
Tonnes Handled per year
{ 15.0tonnes/day 312 days/yr 90% available) 4,199
Cost per Tonne 1.045 55 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 248 08 SJA
EQUIPMENT COST 57.07%
PERSONNEL COST 7.72%
CONSUMABLE COSTS  22.79%
OTHER COSTS 12.42%
TOTAL COST 100.00%

/10



Page 1

January 1993

Table AR-8-T
JAMAICA

Cost Comparisons

ARM ROLL

30 SJA per US Dollar

Type of Equipment Arm Roll Truck

Loading Rcll On/Roll Off Containers

Capacity 8 0 cubic me:ers
Caprtal Cest of Equipment

Spare Parts

Customs

Total Capital Investment

Estimated E~ onomic Life
Based on Planned Use

Numkber of Shitts per Day
Hous ot Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typtcal Deristty of Sold
Waste in Loaded Vehicle

Typical Productivity

2,822,727 $JA

141,138
1,333,739
4,297,602 SJA

10000 $US/Muck
2500 $US/contairr
500% of Captal Cost

5 years (replace containers rid - way)

100 shifts/day
3.120 hours/year
98 tbips/shift

9 84 loads/shift

0.25 Tonnes/cubic meter

17.7 tonnes/day

S km Lne way

T - SJA
Annualized Capttal Cost, whea purchased in 1993
{ 4,297.602 @ int of 60.00% over life) 2724414
Cost of Personnel, Shift
100 Urver 62.400 SJAlyear 82,400
100 Workers 37.440 SJA’year 37.440
4 91 Attndts 21,200 SJA/year 153,164
0 20 Workehp Prsonni 56.160 SJAlyear 11,232
010 Suprvsry Prsonnl 74,880 SJA/year 7.488
G 10 Inspztn Peronnl 0 SJA/year 0
Administration 30.00% of above 81,517
Benefits 500% of above 17.662
Annual Perzonnei Costs/Shit 370,903
Annual Personne! Costs 370.903
10-Jan-94

Page 2 Table AR-8- T ARM ROLL
JAMAICA Cost Comparisons SJA
Consumables T
Fuel ( 90 Itres/hr ). 28,080 ltres@ 100 SJANr 280.800
Engine Oil {150 Iteshr YA 4 680 ifres@ 700 SJAMr 327.600
Trans O ( 003 itres/hr ).( 94 itres@’ 600 SJA 561¢
Hydric Ot ( 004 litres/hr ).( 125 ldres@ 600 SJAr 7.468
"Nheels per Equipment Uni#) 6
ines { 1100 rep! hes 1.( 17 O tires @ 70000 SJA/en 119.127
Brake Lnng 630 repl hrs ). 3* 2units (3 15000 SJA/ea 4% .800
Brake Drum {1200 repl hrs ).{ 15 6 units @ 20000 SJA/ea 31,200
Clutch PRt { 1600repl hrs ) ( 20 untts 15000 0 SJA/ea 29 250
Fitters { 80 repl hrs 1 ¢ 39.0 sets @ 2500 SJA/set 9,750
“rot Gear ( 1000 repl hrs A 6 2 sets @ 20000 SJA/ea 12.480
Other { 15% additonal over above costs) 130517
(senls, greasc . battery. alternator. eic )
Total Consumables/Year 1.000,628
Special Costs Attributable to Storage and
Containment at the Sowrce 0
Miscellaneous Costs 21% of capital cost of equipment 592,773
(taxes. insurance. registration. etc )
Annual Cost of Equizment Unit 4688718
It implemented during 1993 mmz=c=zcoc=
Tonnes Handled per year
{ 17.7 tonnes/day 312 days/yr 90% availabie) 4,963
Cost per Tonne 944 .83 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/vr) 224.18 SJA

EQUIPMENT COST 58.11%
PERSONNEL COST 791%
CONSUMABLE CLSTS 21 34%
OTHER CCSTS 12.684%
TOTAL COS 100.00%

/17



Page 1 Table FT-4--DX
JAMAICA

January 1993

FARM TRACTOR
Cost Comparisons
30 SJA per US Dollar

Type of Equipment
Capacity 4 0 cubric meters
Capnal Cost of Equipment

Spare Parts

Customs

Total Capital Investment

Estimated Econnmic Life
Basec on Planned Use

Number st St.ifts per Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Tymcal Density of Solid
Waste in Loaded Vehicle

Tvpical Productivity

Farm Tractor ot about 45 hn with Open Tipping Trailer

1,350,000 SJA 35000 SUS/tractor
5000 $US/trailer
67.500 500% of Capntri Cest
837.875

2,055,375 54A.

5 years (trailer replaced mid - way)
1.00 shifts/dav
3,120 hours/year
2.6 Wips/shift

30 km one way

29 loads/shift

0 30 Tonnes/cubic meter

3.5 tonnes/day

SJA

Annualized Caztal Cest when purchased in 1963

' 2.055375 @ int of 60.00%% over life) 1,302,931
Cost of Personnel, Shift
1 00 Driver 62.400 SJA/year 62,400
2 6G Workers 37.440 SJA/year 74.880
0 00 Attindts 31,200 SJAyear (s}
0 20 Workshp Prsonnl 56,160 SJ+ 'yeas 11,232
0 10 Suprvsry Prsonni 74,880 SJA/year 7.488
0 10 Inspctn Peronnl 0 SJA/year o
Administration 30.00% of above 46.800
Benefits 500% of above 10.140
Annual Fersonnel Cosis/Shdt 212,940
Annucl Personnel Costs 212,940
10-Jan-94

Page 2 Table vT- 4-DX V"ARM TRACT

JAMAICA Cost Comparicens SJA
Consumables T - o
Fuel { 80 litresshe ) 18.72C itres@ 100 SJAMNr 187.200
Engine Oil (100 tres/hr W 3120 lres@ 700 SJA/MNr 218.40C
Trans Qil { 002ltes/hr K 82 lires@ 800 SJA:Mr 3.744
Hydrkc Qii { 0.15 lres/hr ).( 488 Ires@ 60.0 SJAMtY 28.080
{(Whaels per Equipment Uni) 6
Tres { 2000 rep! hrs ).{ 9 4 tires @ 70000 SJA/=a 85 520
BrakeLnng ( 600 repl hrs ) 31 2units i@ 1500.0 SJA/ea 48 800
Brake Drum ( 1200 iegl h:s 1.( 1£ 6 units ‘@ 20000 SJA/ea 31.200
CltchPt  ( 2500tepihis ) ( 12 unts 15000 O SJA/ea 18.720
Filters ( 80 repl hrs 1. 39.0 sets @ 2500 SJA/set 8,750
Prot Gear ( 1000 replhrs K| G4 sets & 20000 SJA/ea t8.72¢
Other { 15% additional over asove costs) 94 .220

(seals, grease, battery, alternator, etc )

Total Consumables/Year 722.354
Special Costs Attributable to Storage and

Containment at the Source o}
Miscellaneous Costs 213% of capital cost of equipment 283.500
(taxes, insurance. registration. etc )
Annual Cost of Equipment Unit 2521775
It implemented during 1993 mme=zzmaox =
Tonnes Handled per year

{ 3 5 tonnes/day 312 days/yr % available) a76

Cost per Tonne

Aver. Cos: per Person ( 0.24 tonnes/cap/yr)

EQUIPMENT COST 51.67%
PERSONNEL COST 8 44%
CONSUMABLE COSTS 28 84%
OTHE.R COSTS 11.24%
TOTAL COST 100.00%

2.512 83 SJA

61278 SJA



Page 1 Table FT-4--DL
JAMAICA

January 1993

Cost Comparisons
30 SJA per US Dollar

Type of Equiptnent
Capacity 4 0 cubic meters
Capital Cost ot Equipment

Spare Parts

Customs

Telal Capnal Investment

Estimated Economic Life
Eased on Planned Use

Number of Shifts per Day
Hours of Operat:on/Year

Number ot Tiips per Shift
Complete Loads per Shift

Typical Densiy of Solivt
Wacte in Loaded Vehicle

Typical Productvity

Farm Tractor of about 65 hp with Open Tipping Trailer

1,350,000 SJA 35000 $US tractor
5000 $US/trailer
67.500 500% of Cepttal Cost
837.875

2,055,375 SUA

S years (trailer replaced mid—way)
100 shifts/day
3.120 hours/yeasr
3.1 bips/shift

20 km one way

3 4 loacs/shif

0.30 Tennes/cubic metes

41 tonnes/day

FARM TRACTOR

S$JA

Annualized Capntal Cost, v.hen purchased in 1993

( 2055375 @ intof 60 .00% over life) 1,352,981
Cost of Persorrel;Shit
100 Drner 62,400 SJANynar 62.400
2 00 Workers 37,440 SJA/year 74,880
C 00 Attndts 31,200 SJA/year 0
0 20 wWorkshp Prsonnt 56,160 SJA/year 11,232
010 Suprvsry Prsonnt 74.880 SJiyear 7.488
0 10 inspetn Peronn! v] SJA/year 0
Administration 30.00% of above 46,800
Benefits 5.00% of above 10,140
Annual Personnal Cests/Shilt 212,946
Annuat Personnel Costs 212,940
10~-Jan-94

Page 2 Table FT-4- 0L FARM TRACT

JAMAICA Cost Compe. sons SJA
Consumables
Fuel ( 60 lresire Y 18,720 itres@ 100 SJA/Rr 187.200
Eng'ne Cit (100 I(tasthr I 3120 hes@ 700 SJAM: 218.400
Trans Oti ( 0Quo2lresiar )q 62 ltes@ 600 SJAMr 3.744
HydricCd (0 15 lres/ivr 3.0 465 ves@ 600 SJA™ 28,080
(Wheets per Equipreent {1n4) 6
Tues ( 2000 repl his ).( 9 4 tires @ 70000 SJA/ca 65,520
Brake Lnng ( 600 repl hrs )| 31 - units @ 15670 SJA/ea 46,800
Breke Drum (- 1200 tepl hrs 34 156 untts @ 29000 SJA/ea 31,200
Civich Pii ( 2500repl hrs | i 2urids 150000 SJA/ea 18,725
Filtars { 80 repl hrs by 39 0sels @ 2500 SJA/set 9750
Prot. Gear ( '000rep! hs )i 94 sets @ 20000 SJA'es 18,720
Othes { 5% addibonal over above costs) 91,220

(swals, crenz ¢, battery, alternator, cic)

Total Consumables/Year 722354
Special Costs Attributabk: ‘¢ Stora.:e and

Coniainment at {12 Sowrce [
Miscellaneous Costs 21% of capitsl cost of equipment 283,500

(taxes, insurance. reg:stration, etc.)

Annuai Cost of Ec:s:pment Unit
ifimplemented during 1993

Tonnes Hand:ed per year
( 4.1 tonnes/dsay 312 dnys/yr
Cestper Tonne

Aver. Cust per F_-son ( 0.24 tonnes/cap/yr)

EQUIPMENT COST 31.87%
PERSOUNNEL COST 844%
" CONSLIMABLE COSTS  28.84%
OTHER COSTS 11.24%
TOTAL COST 100.00%

80% available)

2,204.85 SJA

523.10 SJA

1,144


http:2.204.85

Page 1 Table FT-4--DS

JAMAICA Cost Comparisons

January 1993

30 $SJA per US Dollar

FARM TRACTOR

Type of Equipment
Capacity 4 0 cubic meters
Capital Cost of Equipment

Scve Parts

Customs

Total Capitat Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Houws of Operation;Year

Nur.ber of Trnps per Stuf:
Complcte Loads per Shift

Typical Densty of Solid
Wacte in Loaded Vehicle

Typice! Productmnty

Farm Tractor of about 65 hp wath Open Tipping Trailer

1,350,000 SJA 25000 SUS/bracto-
5000 SUS/trailer
67.500 500% cf Capital Cost
837.875

2,035,375 SJA

5 years (trailer replaced mid—way)

! 00 shifts/day
3,120 hours/year
3.5 Uips/shift 10 km one way

3 8 loads/shift

7 30 Tonnes/cubic meter

46 t .nrs/ay

SJA

Annualized Capttal Cost, when purchased in 1993

{ 2,055,375 @ intof 60 00% over life) 1,302,981
Cost of Personnel; Shi#t
1 00 Drver 62.400 SJA/yea: 62,400
2 00 Workers 37.440 SJA/year 74,880
0 00 Attndts 31.200 $SJA/year (4]
0 20 Workshp Prsonnl 56,160 SJA'year 11,232
0.10 Suprvsry Prsonnl 74,880 3JA/year 7.488
0 10 Inspctn Peronr! 0 SJA'yesr 4}
Administration 30 00% of above 48.800
Benefits 5.00% of above 10,140
Annual Personne! Costs/Shift 212,940
Anr.ual Personnel Costs 212,940
10~yan-94

Page 2 Table FT-4-DS FARM TRACT

JAMAICA Cost Compa:isons SJA
Consumabhles o
Fuel { 8 0 Itses/hr )0 18,720 ltres@ {00 SJA M 187.200
Engine O (100 lites/hr )< ©.120 Ihes@ 700 SJAM 218.40C
Trans Od { 002Iltes/hr IR 82 Itres@ 800 SR 3.744
Hydrikc Oil {015 Ites/hr ).( 468 (res@ 800 SIARY 28.080
(Wheels par Equipment Uni) 6
Tres { 2000 repl hrs 1( 9 4 tires @ 7000 0 SJA/ea 85521
Brake Lnng { 600 rep! hrs )i 31.2 units (@' 15000 SJA/2a 48.800
Brake Drum { 1200 -epl hrs ).{ 15 6 units @ 20000 SV ea 31.200
Ciutch PR ( 25%1repl hrs ) ( 1 2 untts 150000 SJA/se 18 720
Filers { &G repl hrs 1 39 0 sets @ 2500 SJA/zat 9.750
Prot. Gesr | 1000 repl hrs }.( 9.4 sets @ 2000 C SJA/ea 18.720
Other \ 15% additional over abcve costs) 94 220

(senls, grease. battery, alternator, etc )

Total Consumables/Year 722.354
Special Costs Attributable to Storage and

Containment at the Soutce 0
Miscellaneous Tosts 21% of capital cost of equipment 283,500
(taxes. insurance. registation. etc )
Annual Cost of Equipment Unit 2521775
If implemented during 1993 ===z ==zz o
Tonnes Handled per year

{ 4 8 tonnes/day 312 days/yr 90% available) 1.291
Cost per Tonne 1.852.87 SJA

Aver. Cost per Person { 0.24 tonnes/cap/yr) 463 32 SJA

EQUIPMENT COST 51.87%
PERSONNEL COST 8 44%
CONSUMABLE COSTS  28.84%
CTHER COSTS 11.24%
TOTAL COST 100.00%


http:1.952.87

Page 1 Table Fi-4-T
JAMAICA

January 1993

Cost Compasisons
30 SJA pei US Dollar

FARM TRACTOR

Type of Equipment
Capacity 4 0 cubic metets
Capital Cost of Equipment

Spare Pasts

Custorrs

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Number ot Shitts per Day
Hours of Operatioi/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

Farm Tractor of ei>c-ut 85 hp with Open Tipping Trailer

1,350,000 SJA 250300 $USractor
5000 $US/trailer
67,500 5.00% of Capital Cost
437,875

2,055,375 SUA

5 years (teiler replaced mid—way)
1.00 shifts/day

3120 hours/year

37 tips/shift

4.1 loads/shift

5 km one way

0.30 Tonnes/cubic meter

4.9 toanes/day

$JA

Annualized Capital Cost, when purchased in 1993

{ 2.055.375 @ intof 60.00% over life) 1,302,981
Cost of Personnel; Shift
1.00 Driver 62,400 SJA/year 62,400
2.00 Workers 57.440 $JA/year 74,880
0 00 Attndts 31,200 $JA/year 0
020 Workshp Prsonnl 56.160 SJA/year 11,232
0.10 Suprvsty Prsonni 74,880 SJA/ysar 7.488
0 *0 Inspctn Peronnl 0 SJA/ jear [
Administation 30.00% of above 46.800
Benefits 500% of above 10,140
Annual Personnel Costs/Shift 212,940
Annual Personnel Cosis 212,940
10-Jan -94

Page 2 Tabie FT-4-T FARM ITRACT
JAMAICA Cost Comparisons SJA
Consum.ibles -
Fue! { 80 thesihr 3.( 18.720 Ires @ 100 SJAMY 187.200
Engine O ( 1 GO {desihr ). 3.120 lbes@ 700 SJAr 218.400
Trans Oil ( 002ines/hr )4 682 ltres@ 600 SJA/Mr 3744
Hydrle Oif { 0.15 ltrea/hr )( 468 Itres@ 600 SJA/Rr 24.080
{(Wheels per Equipment Unit) 6
Tires { 2000replhrs ).( 9.4 tires @ 70000 SJA/ea 85,520
Bre'elnyg 6800 iepl! hrs ).{ 31 2 units @ 15000 SJA/ea 46.800
Brake Ditm (1200 repl hrs ).( 15 6 untts @ 2000 0 SJA/ea 31,200
Clutch Pt { 2500 teplhrs 1 1.2 units 150000 SJA/ea 18,720
Fiters ( 80 repl hrs 1.4 39 0 sets @ 2500 SJA/set 9,750
Prot. Gear ( 1000 repl hrs ). ©.4 sets @ 2000.0 SJA/ea 18,720
Oihar ( 15% additional over above ccsts) 94,220
(seals, grease. battery, alternator, etc)
Total Consumables/Year 722.354
Special Costs Attributable to Storage and
Containment at the Source o]
Miscellaneous Costs 21% of capital cost of equipment 283.500
(taxes insurance, registration, elc )
Annuai Zost of Equipment Unit 2,521,775
If implenented during 1993 ===z==z=zz===
Tonnes Handled per year
( 4.9 lonres/day 312 days/yr 90% available) 1380
Cost per Tonne 1,826 88 SJA
Aver. Cost per Parson ( 0.24 tonnes/capir) 433 43 SUA

EQUIPMENT COST 51.67%
PERSONNEL COST 8.44%
CONSUMABLE COSTS  28.64%

OTHER COSTS

TOTAL COST

11.24%

/)5



Page 1

January 1993

Table OT-13-DX
JAMAICA

OFEN TIPPEFR
Cost Comparisons
30 SJA per US Dollar

Type of Equipment
Capactty 13.0 cubic metess
Capial Cost of Equipment

Spare Parts

Customs

Total Capital Investment

Estimated Zconomic Life
Based on Planned Use

Number of Shitts per Day
Hou's of Operation/Year

Number of Tripc per Shift
Complete Loads per Shift

Typicai Density of Solid
Waste in Loaded Vehicle

Typical Productivity

Open Tipper, Man:ally Loaded from Dustbins

1,500,000 SJA 50000 SUS/truck

75,000 5.00% of Capital Cost
708,750
2,283,750 SUA
5 years
1.00 shifts/day
3,120 ‘iours/year
30 km one way

1.9 tips/shift

2.0 loads/shift

030 Tonnes/cubic meter

8.0 tonnes/day

sJA

Annualized Captital Cost, when purchased in 1993

( 2,283.750 @ int of 60.00% over life) 1.447,758
Cost of Personnel; Shift
1 00 Driver 62,400 SJA/yenr 62,400
4.00 Workers 37.440 $JA/yaar 149,760
0 00 Attndts 31.200 SJA/year 0
0 15 Workshp Prsonnl 58,160 $JA/year 8.424
0 15 Suprvsry Prsonni 74,880 SJA/year 11,232
0 10 Inspctn Peronnl o] SJA/year 0
Administratior 30.0G% of above 69,545
Benefits 5.00% of above 15,088
Annual Personnel Costs/Shift 316.429
Annual Personnel Costs 318,429
10~-Jan-94

Page 2 Table OT-13-DX OPEN TIFPER
JAMAICA Cost Comparisons SJA
Consumables —_
Fuel ( 9.00lteshr ) 28.080 lires@ 100 SJAMr 280,800
Enoine Oit | 1.50 fires/hr 1A 4680 Itres@ 70.0 SJA/Rr 327,600
Trans Oil ( 032itres/hr ).( 998 lihes@ 600 SJAM 59.904
Hydrie Oil { C1tltres/n 3 343 Itres@ 80.0 SJA/itr 20,5092
(Wheels per Equipment Unit) 4
Ties { 1100 rep! his ).( 11 3 tires @ 70000 SJA/ea 79.418
Brako Lnng ( 800 r2pl hrs 1 20 8 untts @ 15000 SJA/ea 31.200
Brake Drum (120G repl hrs X 10.4 units @ 20000 SJA/ea 20.800
Chuch PR ( 1600 repl hts ) 2 0 units 15000 0 SJA/ea 26 .250
Fiters ( 80 repl hrs K 39.0 sets @ 2500 SJA/set 9.750
Prot. Gear {1000 iep! his ).( 156 sets @ 2000.0 SJA/ea 31.200
Other { 15% additional over above ccis) 133,577
(seals, grease. battery. alternator, etc)
Total Consumables/Year 1.024.001
Speclal Costs Atinibutable 1> Storage and
Cortainment at the Source 0
Miscellaneous Costs 21% of capital cost of equipment 315,000
(taxes. insurance, registration, etc )
Annuel Cost of Equipment Unit 3.103277
It implemented during 1993 T====zz==z=
Tonnes Handled per year
( 8.0 tonnes/day 312 days/yr 80% available) 2.235
Cost per Tonne 1,388 24 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr,; 329 36 SJUA

EQUIPMENT COST 48 65%
PERSONNEL COST 10.20%
CONSUMABLE COSTS  33.00%
OTHER COSTS 10.15%
TOTAL COST 100.00%



Page t Table OT--13- DL OPEN TIPFER Page 2 Table OT-13~-DL OPEN T!PPER

JAMAICA Cost Comparisons
January 1993 30 SJA per US Dofllar JAMAICA Cost Comparisons 2JA
Consumables
Type of Equipment Open Tipper. Manually Loaded from Dustbins Fuel { 900 Iitzs/hr ). 28.020 Ires(@ 100 SJA/RY 280.800
Engine Oil  (  1.50 lives/hr ).( 480 ires@ 700 SJA/Mr 327.6X0
Capacity 13 0 cubic meters Trans Oil ( 0.32ltes/ihr 3 996 ithes@ 600 SJA/Mr 59.€04
Hydrle Oil ( 0.11 lires/hr )( 343 lires@ 600 SJA'R: 20.592
Capital Cost of Equipmen: 1,500,000 SJA 50000 $US/truck (Wheels per Equipment Unit) 4
Tres ( 1100repl hrs ).( 11 3 tires & 70000 SJA/ea 79,418
Spare Parts 75,000 5.00% of Capital Cost Brake Lnng ( 600 rep! hrs ).( 2C 8 units 1500 0 SJA/ea 31,200
Customs 708,750 Brake Drum ( 1200 rep! hrs ). 10 4 units @ 20000 SJA/ea 20.800
Total Cagda! Investment 2,283,750 SJA Ciutch PR ( 1600 tepl tis ).( 2.0 units 15000 0 SJA/ea 29.250
Filters ( 8N repl fws ).( 39 0 sels @ 2500 SJA/set 9.750
Estimated Econemic Life Prot. Gear ( 1000 rep! hrs ).( 156 sets @ 20000 SJA/ea 31.200
Based on Planned Uz 2 5 years Other { 15% additional over above costs) 133,577
(seals, grease, battery, alternator. etc )
Number of Shifts per Day 1.00 shifts/day —_——— e o e -
Total Consumables/Year 1,024.081
Hours of Operation/Year 3.i20 hours/year
Special Costs Attributable to Storage and
Mumber of Trips per Shift 2.1 hips/shift 20 km one wav Containment at the Sowrce o]
Complete Loads per Shift 2.3 lvads/shift
Miscellaneous Costs 21% of capital cost of equipment 315.000
Typical Denstty of Solid (taxes, insurarce, regisyation. etz )
Waste in Loaded Vehicle 0 30 Tonnes/cubic meter
Anrual Cos! of Equipment Unit 3.103.277
Typ:cal Productwity 8.9 tonues/day If implementad during 1983 === z=====<
- $JK
Annualized Capital Cost, wher purchased in 1993 Tornes Handled per year
{ 2.283.750 @ int of 60 00% over life) 1,447,756
( 8.9 tonnes/day 312 days/yr 90% available} 2492
Cost of Personnel,Shift
1 00 Drver 62,400 $JA/year 82.4C0 Cost pe: ionne 1.24512SJA
4 00 Workeis 37.440 SJA/year 149,760
0 00 Attndts 31,200 SJA/year 0
0 15 Workshp Prsonnl £8,160 SJAlyear 8,424 Aver. Cost per Person { 0.24 tonnes/cap/yr) 29541 SJA
0 15 Suprvsry Pisonnt 74.8250 SJA'year 11,232
010 Inspc*n Peronnl ] SJA/year [0}
Administration 30.0¢% of above 69,545 EQUIFMENT COST 46.65%
Benefits 500% of above 15,068 PEFRSONNEL COST 10.20%
—————————— CCONSUMABLE COSTE  33.00%
Annua! Personnel Costs/Shit 316,429 OTHER COSTS 10.15%
Anne.., Personnel Costs 318,429 TOTAL COST 100 00%

~0~-Jan-94
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January 1993

Table OT-13-CS
JAMAICA

Cost Comparisons

OPEN TIPPER

30 SJA per US Dollar

Type of Equipment
Capacity 12 .0 cubizc meters
Captal Cost of Equipment

Spare Parts

Customs

Totnl Capfital Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Hours of Operation,Year

Number of Trips per Shit
Complete Loads per Siift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

Open Tipper, Manually Loaded from Dustbins

1,500,000 SJA
75,000
708,750
2,283,750 SJUA
5 years
1.00 shifts/day
3.120 hours/year
2.2 trips/shift

2.5 loads/shift

0.30 Tonnes/cubic meter

96 tonnes/day

50050 SUS/ruck

5.003% of Capttal Cost

10 km one way

T SJA
Annualized Capital Cost. when purchased in 1993
( 2,283,750 @ intof 60.C0%% over life) 1,447,756
C¢ st of F ersonnel; Sheft
1.00 Driver 62.400 SJA/year 682,400
4.00 Workers J37.440 SJA/year 149,760
0.00 Atindts 31,200 SJA/year o]
0.15 Workshp Prsonn! 56,160 SJA/year 8,424
0 15 Suprvsry Prsonn! 74,880 SJA/year 11.232
0.10 Inspctn Peronnl| 0 SJA/year o]
Administration 30.00% of above 69,545
Benefits 5.00% of above 15,068
Annual Personnel Costs/Skift 316,429
Annual Personne! Costs 318,429
10-~Jan-94

Page 2 Table OT-13-DS OPEN TIPPER
JAMAICA Cost Compariscns SJA
Consumables o
Fuel { 9.00ltres/hr ).( 28,080 ltes@ 100 SJAMr 280.800
Engine Oil (150 Itres/hr ).( 4 680 lires@ 700 SJA/ltr 327.600
Trans Oil ( 032lwes/he )( 998 Ires@’ 800 SJA/lr 59.804
Hydrk Oil { 0.11itres/hr ).( 343 lires@ 800 SJARr 20,592
(Wheels per Equipment Unit} 4
Tires ( 1100 repl hrs )( 11 3tires @ 70000 SJA/ea 79.418
Brake Lnng ( 600 rep! hrs )( 20.8 unts @ 15000 SJA/ea 31,200
Brake Orum ( 1200 rep! hrg ) 10 4 units @ 20000 SJA/ea 20.800
Clutch PRt { 1800replhis ).( C O units 150000 SJA/ea 29.250
Filters { 80 repi hrs Y ( 39 D sets @ 2500 SJA/set 9.750
Prot. Gear (1000 repi hrs ) 156 sets @ 20000 SJA/es 31,200
Othar { 15% additional over above costs) 133577
(sezls, grease, battery, alternator, etc )
Total Consumables/Year 1,024,091
Special Costs Attributable to Storage and
Containment at the Sowrce 0
Miscellaneous Costs 21% of capital cost of equipment 315,000
(taxes, insurance, registration. customs. etc )
Annual Cost o Equipment Unit 3.102.277
If implementa« during 1963 Terszz=z= =
Tonnes Handled per year
( 9 6 tonnes/day 312 days/yr S0% available) 2.689
Cost per Tonne 1.149 71 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 27277 SJA

EQUIPMENT COST 43.65%
PERSONNEL COST 10.20%
CONSUMABLE COSTS  33.00%
OTHER CGSTS 10.15%
TOTAL COST 100.00%

//Jl
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January 1983

Table OT~-13-T
JAMAICA

Cost Comparisons

OPEN TIPPER

30 SJA per US Dollar

Type ot Equipment
Capacity 13.0 cubkc meters
Caprtal Cost of £qJipment

Spere Far's

Customs

Total Cap#al Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Dey
riowurs of Operatiorn,Yez-

Humber of Trips per Shift
Complete Loads pa; hift

Typical Density of Solid
Waste in Loaded Vehicle

Typrcal Productivity

Open Tipper, Manually Loaded from Dustbins

1,5CG2,000 SJA 50000 SUS/truck
75.000 500% of Captal Cost
708,750

2,283,750 SJA

5 years
1.00 shifts/day
3.120 hours!/year
23 tips/shift

26 loads/shift

0 30 Tonnes/cubic meter

10 0 tonnes/day

5 km one way

Anrualized Capttal Cost. when purchased in

( 2.283,750 @ int of
Cost of Personnel,; Shift

100 Drwver

4.00 Workers

0 00 Attnus

0 15 Workahp Prsonnl

0 .5 Suprvary Prsonnl

G 10 Inspctn Peronni
Admirustration
Benefits

1993

60.00% over life}
62,400 SJA/year
57.440 SJA/yoar
31.200 $SJA/year
56.160 $JA/year
74.880 SJA/year
SJA/year

o]
30.00% of above
500% of above

Annual Personnel Costs/Shift

Annua! Personnel Costs

10-Jan-94

62.4C0
149,760
o]

8,424
11,232

0
69,545
15.068

316,429

216,429

Page 2 Table OT-13-T OPEN TIPPER
JAMAICA Cost Comparisons SJA
Consumables o
Fuel { 900 ltres/hr ). 28.080 Itres@ 100 SJARY 280 800
Engine Oil { 150 lires/hr ).( 4.680 ltes@ 700 SJA'Itr 327.600
Trans Oif { 032litres/hr ).( 998 |Ihes@ 800 SJAM 59.904
Hydric Ol {011 Itres/hr ) 343 lres@ €00 SJAM: 20,592
(Wheeis per Equipment tinit) 4
Tres ( 1100 rep! his )0 11 3tires @ 70000 SJA/ea 79.418
Brake Lnng { 800 iepl hrs ). 20 8 units @ 18000 SJA/ea 31.200
Brake Drum ( 120G rept hrs 1 10.4 unts (@ 20000 SJA/ea 20 800
Clutch Pit ( 1850 rept hrs )( 20 unts 15000 0 SJA/ea 29 250
Filters { 8C repl hrs ).( 39 0 sets @ 250 0 SJA/set 9 750
Prot. Gear ( 1000 repl hrs ) 15 6 sets @ 20000 SJA/en 31 200
Other { 15% additional over above costs) 133577
(seals, grance, battery, alternator. etc )
Total Consumables/Year 1024 091
Special Costs Attributable to Storage and
Containmant at the Sowrce [+]
Miscellaneous Costs 21% of capital cost of equipment 315 000
(taxes. insurancea. registration, elc)
Annual Cost of Equipment Unit 3103277
If implemented during 1993 m=izozz:-
Tonnes Handled per year
( 10.0 tonnes/day 312 days/yr 90% available) 2816
Cost per Torna 1.102 01 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 261 45 SJA

EQUIPMENT COST 46.65%
PERSCONNEL COST 10.20%
CONSUMABLE COSTS  33.00%
OTHER COSTS 10.15%
TQTAL COST 100.00%

//7



Table SK -6 -DX
JAMAICA

Page 1

January 1993

30

SKIP
Cost Comparisons
SJA per US Dollar

Container Lift (Skip) Truck
Loading Set of Liftable Containers
6 0 cubic meters

Type of Equipinent
Capacity
Caprtal Cost of Equipment 2,046,723 SJA

102,339
867,105
3,116,227 SJA

Spere Parts
Customs
Total Capital Invesiment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Hours of Operation,Year

Number of Trips per Shift
Complete Loads per Shift

Typica! Denstty of Solid
\'/aste in Loaded Vehicle

Tynical Productivity

500%

1.00 shits/day
3,120 hoursiyewr
4.7 trips/shit

3 29 loads/snhrit

59 tonnes/day

50000 $US/uck
1600 SUS/container
of Capital Cost

S years {replace containers mid-way)

30 km one way

0 30 Tennes/cubic meter

T S5,
Annualized Capttal Cost, when purchased in 1993
{ 3.116.227 @ intof 60 00% over life) 1,975,495
(reflects opportumity cost of capital, even if a grant)
Ccst of Personnel;Shift
1 00 Driver 62.400 SJA/year 62,400
1 00 Workers 37.440 $JA/ysar 37.440
2 35 Attndts 31,200 SJAyvar 73,252
0 20 Woerkshg Ptsonnl 56,160 $JA/year 11.232
010 Suprvary Prsonnl 74.880 SJA/yeur 7.488
0 10 Inspctn Peronnl 0 SJA/year 0
Adminisivation 30.00% of above 57.544
Benefits 500% of above 12.468
Annual Personnel Costs/Shift 251,824
Annual Personnel Costs 261,824

10-Jan-94

Page 2 Table SK -8- DX SKIP
JAMAICA Cost Comparisons SJA
Consumebles -
Fuel { 00 itres/hr 3 28,080 ltres @ 100 SJA'Rr 280 800
Engine Oil (150 lres/hr 1. 4.680 ltres@ 700 SJA'RY 327.600
Trans Qil { 003!ltres/hr ). 04 ltres@ 800 SJA'R 50618
Hydre Oil (003 ltres/hr K| 94 Itrec. 600 SJA/KY 5618
(Wheels per Equipment Unit) 6
Tres { 1100replhis YA 17 O tires @ 70000 SJA/ea 119127
BrakeLnng ( 800 repl hrs Y.( 31 2 units @ 15000 SJA'en 4€ 300
Brake Drum { 1200 repl hrs ) 15 6 units @ 20000 Sié/ea 37 200
ClutchPk  ( 18COrep! hrs ).( 20 units 15000 0 Sifea 29.250
Fiters { 80 repl hrs ).( 39 0 sets @ 2500 SJA'set 9750
Prot Gear ( 1000 repl hus . 14 8 sets @' 2000 0 SJA/ea 20826
Othar { 15% additiona! over above costs) 132,808
(seals. crease. battery, alternator, etc )
Total Consumables, Year 1.018.104
Special Costs Attributable to Storage and
Containment at the Souce s}
Miscellaneous Costs 21% of capital cost of equipment 420824
(taxes. insurance. rogistration, customs, etc )
A .al Cost of Eqipment Unit 3.685337
if implemented during 1993 Toz=zmoeaosos
Tonnes Handled per year
( 5.9 tonnes/day 312 days/yr 90% available) 1.661
Cost per Tonne 2.218 27 SUA
Aver. Cosi * Person ( 0.24 tonnes/cap/yr) 526 23 SJA

EQUIPMENT COST 53 60%
PERSONNEL COST 7.0
CONSUMABLE COSTS 27 83%
OTHER COSTS 11.86%
TOTAL COST 100.00%

~
Ly



Page 1 Table SK-6-DL SKIP Page 2 Table SK- €- OL SKIP

JAKAICA Cest Lomparisons
January 1993 30 $JA per US Dollar JAMAICA Cost Comparisons SJA
- Corcumables D T - o
Type of Equipment Cortainer Lt (Skip) Truck Fuel { 20 litres/hr ).{ 28.080 Ihresia 100 SJA'RY 280.800
Loading Set of Liftable Containers Engine Qir 1530 itres/he ).( 4 680 Itres:a 700 SJAT 327.600
Capacity 6 0 cubic meters Trans Oil { O0O0i3iltresrhr ) ( 94 ltres@ 600 SJA'Rr 56168
Hydrke Oil { 093 lres/hr ).( 94 itres@: 800 SJA'Rr 5618
Cap#al Cost of Equipment 2,205,882 SJA 50000 $US/truck (Wheels per Equipment Uinit) 6
18C0 $1JS/container Tres { 1100 +apl hts )0 17 O tires :a 7000 0 SJA/ea 119.127
Spare Parts 110,294 500% ot Captal Cost Brake Lnng { 604G repl hrs K 31 2 unts (i 1500 0 SJA/ea 46 800
Customs 1.042,279 Brake Drury { 1200 repl hrs } A 15 6 untts & 20000 SJA/2a 31.200
Total Caphal Investment 3,358,456 SJUA Clutch Pit ( 1800 repl hrs ) 20 units 15000 0 SJA/ea 29.250
Filters { 30 repl hrs )0 39 0 sets @ 2500 SJA/set 9.750
Estimated Economuc Life Prot Gear ( 1000 repl hrs ). 17 4 sets @ 20000 SJA'en 34797
Based on Planned Use 5 years (replace containe s mid-way) Other { 15% additional over above costs) 133.583
(seals, grease. battery alternator. etc)
Number of Shifts per Day 1.00 rhifts/day ———————
Total Consumables/Year 1.024.140
Houwrs of Operation;Year 3.120 hours/year
Special Costs Attributable to Stotage »-.d
Number of Trips per Shift 64 trips/shift 20 km one way Containment ai ihe Sowce 0
Complete Loads per Shift 4.45 toads/shift
Miscellaneous Costs 21°5 of capital cost of equipment 483.235
Typical Density of Solid itaxes, insurarce. registration. etc )
VWaste in Loaded Vehicle .30 Tonnes/cubic meater
Annual Cost of Equipmer* Urit 3,913,542
Typical Productvity 8.0 tonnes/day If implemented during 1993 =wn=ss== s
SJA
Annuaiized Capital Cost, when purchased in 1993 Tonnes Handled per year
{ 3,358,458 @ int of 60.00% over life) 2,129,054
(reflects opportunity cost of capital, aven if a grant) { 8 0 to~nes/day 312 cays/yr 90% available) 2,248
Cost of Personnel, Shift
1 00 Drver 62 400 SJA/year 62,400 Cost per Tonne 1741 12SJA
1 00 Workers 37.440 SJA sapr 37.440
3 18 Atindts 31.200 SJA/yenr 99,106
0 20 Workshp Prsonnl 56.160 SJA/yenr 11,232 Aver. Cost per Person ( 0.24 tonnesjcap/yr) 413 08 SUA
0.10 Suprvsry Prsonn! 74 880 $JA/year 7.488
0 10 inspctn Peronnl [ SJA/year [}
Administration 30.00% of above 65,300 EQUIPMENT COST 54 40%
Renefits 500% of above 14 148 PERSCUNNEL COST 7.59%
————————— CONSUMABLE COSTS  26.17%
Annuail Personnei Costs/Shrit 207,114 OTHER COSTS 11 84%
Annual Personnel Costs 287.114 TOTAL COST 100.00%

10- Jan-%4

’
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Page 1 Table SK-6-DS SKIP
JAMAICA Cost Compariscns
January 1993 30 SJA per US Dollar
Type of Equipment Container Lift (Skip) Truck
Loading Set of Liftable Coniainers
Capacity 6 0 cubic meters
Capttal Cost of Equipment 2,383,538 SJA 50000 $US/truck
1600 SUS/container
Spare Parls 119,677 5.00% of Capral Cost
Zustoms 1,130,937
Totni Capttal Investment 3,644,162 SUA
Estimated Economic Life
Bas~d on Planned Use 5 yeasrs (replace containers mid-way)
Number of Shit:s per Day 1.00 shifts/day
Houw's of Operation/Year 3.120 hours/year
Number of Trips per Shift 8 3 tbips/shift 16 km one way
Complete Loads per Shift 582 loads/shift

Typical Density of Solid

Waste in Loaded Vehicle 0 30 Tonnes/cubic meter

Typical Productmvity 10.5 tonnes/day
- 3JA
Arrualized Capital Cost, when purchazed in 1993
{ 3,644,162 @ int of 60.00% over life) 2,310,174
{reflects opportunity cost of capital, even if a grant)
Cost of Personnel; Shift
120 Drwver 62,400 S\ 'year 82,400
1.00 Workers 37.440 Sihyear 37.440
4 15 Attnd:s 31.200 SJA/vear 129,600
0 20 Workshp Prsonni 56,160 SSivyear 11,232
0 10 Suprvsry Prsonni 74,880 SJA/yeas 7.488
010 Inspctn Peronni 0 SJA/year o
Administration 30.00% of above 74.448
Benefits 5.00% of above 16.130
Annual Personnel Costs/Shif; 338,738
Annual Personnel Costs 338.7:8

10~-Jan-94

Page 2 Table SK -6--DS SKIP

JAMAICA Cost Comparisons SJA

Consumebles T T o
Fuel ( 8 0 Ives/hr y.1 28.080 Itres@ 100 SJA R 280.800
Engine Oil  { 150 Itres/h 1 4680 Ihes@ 700 SJA N 327.600
Trans Oil ( 003 Ibes/tr 1 94 Itresia 600 SJA N 5818
Hydric Ol ( 0.03 Itres/ir ).( 94 ires@ 600 SJAN 56168
(Wheeis per Equipment Unit) 6

Tres { 1100 repitus ).( 17 O twes (@ 70000 SJA/ea 19127
Brake Lnng ( 600 repl hrs K 31 2unts @ 15000 SJA/ea 46 800
Broke Drum (1200 repl hrs .0 15 6 unts @ 2000 0 SJA/ea 31.200
ChAch Pt (13800 repl his K 20 untts 150000 SJA/ea 29.250
Filters ( 80 repl tusg )( 39.0 sets @ 2500 SJA/set 9.750
Prot. Gear {1000 rept hrs 1 20 4 sets @ 20000 SJA/ea 40 896
Other { i£% additional over above costs) 134 498

(senls. grease. ba'tery, alternator, etc )

Total Consumaoles/Year 1.031.154
Special Costs Attributable to Storage and

Containment at the Sowce [o}
Miscellaneous Costs 21% of capital cost of equipment 502.643

(taxes. insurance. registration, custors. etc )

Annuat Cost of Equipment Unit
If implemented during 19393

Tonnes Handled per year

{ 10 .5 tonnes/day 312 days/yr ©0% available) 2939
Cost pet Tonne 1.423 02 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 337 61 SJA
EQUIPMENT COST 55.23%
PERSONNEL CQST 8.10%
CONSUMABLE COSTS 24 65%
OTHER COSTS 12.92%
TOTAL COST 100.00%
,“) s

oy f""l'


http:Compar/.ns

Page 1

January 1993

Table SK-6-T
JAMAICA
30 SJA

SKIP

Cost Comparisons

per 1S Dollar

Type of Equipment
Cagacity €0
Capttal Cost of Equipment
Spare Parts

Customs

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Nimber of Shitts per Day
Hours ot Operation/Year

Number of Trips per Shift
Comp'ete Loads per Shit

Typical Density of Solid
Waste in Loaded Vehicle

Tyg cal Productwity

Container Lift (Skip) Truck
Loading Set of Liftable Containers
cubic maiers

2,538,545 SJA
126,927

1.189,4¢3
3,863,935 SJA

50000 SUIS ruck

1600 SUS/container

5.00% of Capital Cost

5 years (replace containats mid-v-ay)

100 shifts/day
3.120 hours/year
98 tiips/shift

68 87 loads/shift

030 Tonnes/cubic mater

12 4 tonnes/day

5 km one v.ay

h A
Arnualized Capital Ccst, when purchased in 1993
{ 3,864,935 @ intof 60.00% over life} 2 450,130
(reflects opportunity cost of capital, even if a arant)
Ccst of Personnel,Shift
1.00 Drwver 62,400 SJA/year 62.400
1 00 Workers 37.440 SJA/year 37.440
4.91 Attndts 31.200 SJA/year 153,184
0 20 Workshp Prsonni 56,160 SJA/year 11,232
0 10 Suprvsry Prsonnl 74.880 SJA'year 7.488
0 10 Inspctn Peronnl 0 SJA/year 0
Administration 30.00% of above 81,517
Benefits 5.00% of above 17,6682
Annual Personnel Costs/Shift 370.903
Annual Personnel Costs 370,903
10-Jan-94

Page 2 Tabla SK-6-T SKIpP
JAMAICA Cost Comparisons SJA
Consumatles -
Fuel { 9 0 lires/hr 1( 28.080 ltres@ 100 SJA M 280.800
Engine Oil  ( 1 50 lihesthr ){ 4.680 lres@: 700 SJAtr 327,600
Trans Oil { 003ltres/hr y( 94 ltres@ 600 SJANr 5616
Hydrke Qil (003 lires/hr 1K 94 limes@ 600 SJA M 5618
(Wheels per Equipment Unit) 6
Tires { 1100 rep! hrs ).( 17 0 tires @ 7000 0 SJA/ea 119,127
Breke Lnng ( 600 repl hrs ).( 31.2 untts @ 15000 SJA/ea 46.800
Brake Drum (1200 repl hrs )( 15.6 units @ 2000 0 SJA/ew 31.200
Zluteh PRt ( 1600 repi hrs ).( 20 units 15000 0 SJA/ea 29.250
Filters { 60 rept hrs ) ( 39 0 sets @ 2500 SJA/set 9.750
Prot. Gear ( 1000 repl hrs . 22 8 sets @ 20000 SJA/ea 45 809
Other { 15% additional over ahove costs) 135,205
(seals, grease. battery. alternator. etc )
Total Consumables/Year 1.036 573
Special Costs Attributable to Storage and
Containment at the Sowce 0
Miscellaneous Costs 21% of capital cost of equipment 533.085
{taxes. insurance. registration. customs. etc )
Annual Cost of Equipment Unit 4.390.701
if implemented during 1993 ==z ==z===
Tonnes Handled per year
( 124 tonnes/day 312 days/yr 90% available) 3.474
Cost per Tonne 1.263.97 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 299.88 SJA
EQUIPMENT COST 55 80%
P1ZRSONNEL COST 8.45%
CONSUMABLE COSTZ  2351%
OTHER COSTS 12.14%
TUTAL COST 100.00%
A
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Page 1 Table SL-8-DX SIDE LOADER Page 2 Table SL - 8-DX CiDE LOADER

JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparrsons SJA
Zon.umables -
Type of Equipment Side Loader Non-Compactor Tipping Truck Fue! { 500Ites/hr ) ( 15,600 Ires@ 100 SJA'Mr 156,000
Engine Oil (150 lires/hr ).( 4 680 Ies@ 700 SJA T 327.600
Capacity 8 0 cubke meters Trans Oil ( 032!tes/hr ). 998 ltres@ 800 SJA'RY 5¢.004
Hydric Ol { G 11 ites/hr 30 343 lires@ 600 SJA/Mr 20,592
Captal Cost of Equipment 1,200,000 SJA 40000 SUS/truck (Wheels per i cuipment Unit) 4
Tires { 1100 repl hts ){ 11 3 tires @ 70000 SJA/ea 79.418
Spare Parts 80,000 5.00% of Capital Cost Srexe Lnng 6GO repl hrs ).( 20 8 untts (@ 1500 C SJea 31,200
Customs 567,000 Brake Drum ( 1200 repl hrs YA 10 4 untts @ 2000 0 SJA e 20.800
Totnl Capral lrvestment 1,827,000 SJA Clutch PR { 168C0replbrs 3 ( 2 0 units 150000 SJA/ea 29.250
Fitters { 80 regl hrs ).( 39 0 sets @ 2500 SJA/set 9.750
Estimated Economic Life Prot. Gear ( 100 rep! brs )0 156 sets @ 20000 SJAJer 31.200
Based on Planned Use 5 years Other ( 15% additional over above costs) 114,857
(seals, grecse, battery, alternator. etc )
Number of Shdts per Day 1.00 shifts/day L
Total Consumables;/Year 880.571
Hours of Operation/Year 3.120 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 23 trips/shift 30 km one way Containment ai the Source [V}
Complete Loads pos Shift 2.0 loads/shift
Miscellaneous Costs 213 of capital cost of equipment 252.000
Typical Density »f Solid (taxes. insurance. registration, et:.)
Waste in Loaded Vehicle 0 30 Tonnes/cubic meter
Annua! Cost of Equipment Unit 2.605.928
Typical Productvity 4 8 tonnes/day if implemented during 1993 —=z=== = _-
SJA
Annualized Captal Cost, when purchased in 1993 Tonnes Handled per year
{ 1,827,000 @ intof 60 00% over iife) 1,158,205
{ 4.8 tonnes/day 312 days/yr 90% available) 1339
Cost of Personnel; Shift
1.00 Urver 62.400 SJA/vear 62,400 Cost per Toiine 1.946.05 SJA
4 0C Workers 37.440 SJA/year 149,760
0 00 Attndts 31.200 $JA/year o]
0.20 Workshp Prsonnl 58.160 SJA/year 11,232 Aver. Cost per Person { 0.24 tonnes/cap/yr) 461 70 SJA
0 10 Suprvsry Prsonnl 74 880 SJA/year 7.488
0 10 Insgcetn Peronnl [y} SJA/year 0
Administration 30.00% of above 69,264 EQUIPMENT COST 44 45%
Benefits 5.00% of above 15.007 PERSONNEL COST 12.09%
————————— CONSUMABLE COSTS  33.79%
Annual Personnel Costs/Shift 315,151 OTHER COSTS 9.67%
Annual Personnal Costs 315,151 TOTAL COST 100.00%

10-Jan-94



Page 1

January 1942

Type of Equipment
Capacity 80
Capnal Cost of Equipment
Spare Parts

Cu:toms

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Snits per Day
kours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

Table SL-8 DL SIDE LOADER
JaMAICA Cost Comparisons

30 SJA per US Dollar

Side Loader Non~-Coripactor Tipping Truck

cubic meters
1,200.000 SJA 40000 SUS/truck
60,000 500% of Capital Cost
587,000

1,827,000 SJA

5 years
1 30 shifts/day
3,120 hours/year
27 bips/shift 20 km one way

2.28 loads/shift

0 30 Tonnes/cubic meter

55 tonanes/day

Page 2 Table SL-8 - DL

JAMAICA Cost Comparisons

3IDE LOADER

Consumables

Fuel { 500Ilhes/tar ).( 15,600 itresr@
Engine OIf  (  1.50 lires/hr ) A 4.580 Ites@
Trans Oil ( 032itesshr 1.( 998 Itres@
Hydrkc Ot  { 0.11 |tres/hr ).( 343 Itresa-
(Whee!s per Equipnient Unit) a

Tres { 1100 1eplhrs ).( 11 3 tires @
Brake Lnng ( 600 repl hrs K 20 8 units (@
Brake Drum ( 1200repl hrs ).( 10 4 untts @
Clutch PR { 1600repl hrs ).( 20 units
Fiters { 80 repl his i.( 39 0 sets @
Pict. Gear { 1000 replhrs VKA 156 sets @
Other ( 15% additional over above costs}

(seals, grease. battery. alternator. etc )
Total Consumables/Year
Special Costs Attributable to Storage and
Containrrant at the Sowce
Miscellaneous Costs

(taxes. insurance. registration, etc )

Annual Cost of Equipment Unit
If implemented during 1993

SJA
100 SJA'Y
700 SJANr
600 SJAR
600 SJAM
70000 SJA/ea
1500 0 SJA/ea
20000 SJA/ea
150000 SJA/ea
2500 SJA/set
20C00 SJA'ea

21% of capital cost of equipment

156.000
327.600
50.904
20,592

79.418
31,220
20.800
29,250
8.750
31.200
114,857

880.571

252.000

2.605.928

Tonnes Handled per year

{ 5.5 onnes/day 312 days/yr

Cost per Tonne

80% available)

1.693.31 SJA

401.74 SJA

1539

Aver. Cost per Person (

0 24 tonnes/cap/yr)

- SJA
Annualized Capdal Cost, when purchased in 1993
( 1.827,000 @ intof 50 00% ovet lfe) 1,158,205
Cost of Personnel, Shrit
100 Drrer 62.400 SJA/year 62,400
4 00 Werkers 37.440 SJA/yersr 140,780
000 £Aendts 31,200 SJA/year o}
0 20 Workshp Prsonni 56.160 $JA/year 11,232
0 10 Suprvsry P:sonnl 74.880 SJA/year 7.488
0.10 Inspctn Peronn! 0 SJA/year [}
Administration 30.00% of abcve 69 264
Benefite 5.00% of above 15,007
Annual Personnel C ssts/Shift 315,151
Annual Personne! Costs 315,151

10-Jan-94

EQUIPMENT COST 44 45%
PERSONNEL COST 12.09%
COMNSUMABLE COSTS  33.76%
OTHER COSTS 9.67%
TOTAL COST 100.00%


http:1,693.31

Page 1 Table SL-8-DS SIDE LOADER Page 2 Table SL-8-DS SIDE LOADER

JAMAICA Cost Comparisons
January 1993 30 SJA per US Doliar JAMAICA Co<t Comparisons SJA
Consumables -
Type of Equipment Side Lcader Non~Compactor Tipping Truck Fuel ( 5.00Iltes/hr ). 15.600 itres@ 100 SJAIr 156.000
Engine Oil (150 limes/hr IR 4680 lmes@ 700 SJAN 327.800
Capacity 8 0 cubic meters Trans O ( 032itres/hr ){ 998 ltres@ 800 SJA M 59.904
Hydric O (011 libes/hr ) 343 ires@ 60 0 SJANr 20,502
Capital Cost of Equipment 1,200,000 SUA 40000 SUS/truck (Wheels per Equipment Un#t) 4
Tres ( 1100 tepl tis 3.( 113 tires @ 70000 SJA/ea 79 418
Spare Parts 60,000 5 00% f Capital Cost Brake Lnng { 800 e hrs Y ( 20 8 units @ 15000 SJA/ea 31.200
Customs 567,000 Brake Drum (  12C0 repl hrs ) 10 4 units @ 20000 SJA/ea 20 800
Totai Capttal investment 1,827,000 SJUA Clutch PR { 800 repl hrs 1( 39 units 150000 SJA/ea 58.500
Fitters ( 80 repl hrs ). 39 O sets @ 2500 SJA/set 9.750
Estimated Economic Life Prot. Gear ( 1000 repl hrs ). 15 6 sets @ 20000 SJA/ea 31.200
Bar~d on Planned Use 5 years Cther { 15% additonal over above costs) 119.245
(seals, grease, battery alternator. etc)
Number of Shits per Day 1.00 shifts/day ————— - -
Total Consumablus Year 814,209
Howurs nt Operation/Year 3.120 hcurs/year
Special Costs Attnibutable to Storage and
Number of Trips per Shift 30 lips/shift 10 km one way Containment at tie Souce 0
Complete .oads per Shift 2 54 loads/soift
Miscellaneous Cosls 21% of cepital cost of equipment 252,000
Typ.cal Densty of Solid (taxes. insurance, registration, customs. etc )
\/aste in Loaced Vehicle 0 30 Tonnes/cubic meter
Annua! Cost of Equipment Unit 2.639.565
Typical Productivity 6.1 tonnes, day It implemented during 1993 Z=s==z==z==-=
T _._ SJA -
Annualize d Capitatl Cnst, when purchased in 1993 Tonnes Handled per year
{ 1.827.000 @ intct 60.00% over life) 1,158,205
( 6 1 tonnes/day 312 days/yr 90% available) 1.70S8
Ccst of Personne , Shiit
1.00 Driver 62,400 SJA/year 62,400 Cost per Tonne 1.544 51 SUA
4 00 Workers 37 440 SJA/vear 149,760
0.00 Atndts 31 200 SJA/year 0
0 20 Workshp Prsonni £6.180 SJA!/year 11,232 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 366.43 S.A
0 10 Suprvsry Prsonnl 74.830 SJAlyear 7.488
0.10 Inspctn Peronnl 0 SJA/year 0
Administration 30.00% of above 64,264 ENQUIPMENT COST 43.88%
Benefits 5.00% of above 15,007 PERSONNEL COST 11.94%
————————— CONSUMABLE ZOSTS  34.63%
Annual Personnel Costs/Shit 315,151 OTHER COSTS B8.55%
Annual Personnel Costs 315151 TOTAL COST 100.00%
10-Jan-94
/ )’:' S
e


http:1.544.51

Page 1 Table SL-8-T
JAMAICA Cost Comparisons
30 SJA per US Dollar

January 1983

SIDE LOADER

Type of Equipment
Capacity 8 0 cubwc meters
Capttal Cost ¢f Equipment

Soure Parts

Customs

Total Cap#al Investment

Estimated Economic Life
Based on Planned Use

Number of Shifis per Day
Hours of Operation/Year

Number ct 1ps per Shift
Compiete Loads per Shift

Typical Density of Solid
V/aste in Loaded Vehicle

Typical Productivity

Side Loader Non-Cumpactor Tipping Truck

1,200,000 SJA 40000 $US/truck
680,020 5.00% c! Capital Cost
567,000
1,827,000 SJA
5 yesars

1 00 shifts/day
3,120 hours/year
3.2 win/shift

2.7 loads/shift

0 30 Tonnes/cubic meter

6.4 tonnes/day

5 km one way

Annualized Capital Cost, when purchased in
( 1.827.000 @ intof

Cost of Personnel, Shift

100 Driver

4 00 Workers

C 00 Attrdts

G 20 Workshp Prsonni

010 Suprvsry Prsonnl

C 10 Inspctn Peronnt
Administation
Benefits

1993

60.00% ovet life)
62.400 SJA/yess
37.440 SJA/year
31.200 SJA/year
56,160 SJA/year
74,880 SJAlyear
o] SJA/year

30.00% of abive
500% of above

Annual Personne! Costs/Shift

Annuzl Persornel Costs

10-ian-94

1.158,205

62,400
149,760
[+]
11,232
7.488

0
69,264
15,007

315,151

315,151

Page 2 Table SL-8-T SIDE LOADER

JAMAICA Cost Comparisons SJA
Consumabhla« o -
Fuel { 500Ites/hr )4 15.600 Itres@ 100 SJAM 156.¢00
Engine Oil (150 lites/hr K| 4.680 ltres@ 7090 SJAM 327.£00
Trans Oil { 0232lies/hr ).( 598 lres@ €00 SAAMNe 59.504
Hydric OfF [ 011 itres/hr 1. 343 Ires@ 600 SJAMr 20.592
(Wheels per Equipment Unit) 4
Tres ( 1100repl hrs ).( 11 3 tires @ 70000 SJA/ea 79.418
Brake Lnng {( 600 repl hts 1A 20 8 units @ 15G3 D SJA/ea 31.200
Brake Drum (1200 repl hrs VKA 10 4 units @ 20000 SJA/ea 20.800
Clutch PR { 1600rept his Ve 2 0 untts 15000 0 SJA/ea 28.250
Fiters { 80 rept tus ).( 390sets @ 2500 SJA/set §:.750
Prot Gear ( 1000 1epl hts Y 156 sets @ 2000.0 SJA’ea 31.200
Other { 15% additional over above costs) 114,857

(seals, gr=>se. batlery. alternator. elc)

Total Consumables/Year 880 57!
Special Coasts Attributable tc S >rage and

Containment at the Sowce 0
Misce!laneous Costs 21% of capital cost of equipment 252.000

(taxes. insurance. registration, customs. etc )

Annua! Cost of Equipment Unit 2.605928
If implemented during 1993

Tonnes Handled per year

{ 6.4 tonr.es/day 312 days/yr 90% available) 1.809
Cost per Tonne 1.440.58 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 341 78 SUA

EQUIPMENT COST 44 .45%
PERSONNEL COST 12.00%
CONSUMABLE COSTS  53.78%
OTHER COSTS 3.87%
TOTAL COST i00.00%


http:1.440.58

Para i

January 1993

Table TT - 50-DX
JAMAICA

TRANSFER TRK
Cost Comparisons
30 SJA per US Dollar

Type of Equipment

Tractor Trailer Long Haul Truck tn

Transfer | arge Trailers to Disposal Ste

Capacity
Cap-al Cost of Equipment
Spere Paite

Customs

Total Capital tnvestment

Estimatr.d Economic Life
Based un Planned Use

Number of Shifts per Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehizle

Typical Productivity

50 0 cubk meters (useable space - minus ection system)

4,800,000 SJA 80000 $US, truck tractor
40000 SUS/trailer +e; 2ct
240,000 500% of Capital Cost
2,268,000
7.308,000 SJA

5 years (replace trailer mid - way)

1.0 shifts/day
3.120 hours/year
4.0 hips/shift 30 km one way

36 loads/shift

0.35 Tonnes/cubic meter

53.0 tonnes/day

SJA

Annualized Capital Cost, when purchased in 1993

( 7.308,000 @ int of 60.00% over lile) 4,632,820
Cost of Personnel; Shr't
1.00 Driver 62.400 SJAlyear 62,400
0.00 Workers 37,340 $JAyear (o]
0.00 Attndis 31,200 SJA/year 0
0.50 Workshp Prsonnl 56.160 3JA/year 28,080
0.20 Suprvsty Prsonnl 74,880 SJA/yeas 14,976
0.20 Inspetn Peronni 0 $SJA/year ]
AdminisT-iion 30.00% of above 31,637
Benefits 500% of above 5,273
Annual Personne! Costs/Shift 142,366
Annual Personr.e! Costs 142,366
11 --Jan- 94

Page 2 Table TT- 50 -DXx TRANSFER TRK
JAMAICA Cost Comparisons SJA
Consumables - B T o
Fuel { 150 Iiresshi ). 46.800 Itres@ 100 SJARr 488 000
Engine Oii  { 1.70 Imas/hr 1A 5304 Ires@ 700 SJA M 371.280
Trans Ol i 0 04 lhesshr }( 125 ltres@ L0 0 SUAM 7.488
Hydrle Oil {004 Itres/hr ) 125 ltres @ 800 SJACRY 7.488
(Wheels per £ uipment Unit) 14
Tres { 1500 replhrs YA 2¢ 1 tires (@ 105CCc0 SJA/ea 253 840
Brake Lnng { 600 repl hts YA 72 8 units (@ 15000 SJA/ea 179 200
Brake Drum (1200 repl hrs IXi 36 4 units @ 2000 0 SJA/ea 72 800
Clutza PR ( 1600 repl hrs IR 2.0 units 15000 0 SJi/ea 29 250
Fiters ( 80 repl hrs ) ( 39.0 sets @ 2500 SJA/set 9.750
Prot. Gear ( 1000repl hrs ) 3.1 sets @ 20000 SJf8/ea 6.240
Other { 15% additional over above costs) 162 200
(seals. greac =, battery, alternator, ete )
Total Consumables;Year 1478136
Spectal Costs Attributable to Storage end
Containme:.! at the Sowurce [}
Miscelianeous Costs 21%% of capital cost of equipment 1.008.000
(taves. insurance. regustration, elc.)
Annual Cost cf Equipmant Unit 7.2€1.322
It implementen curing 1993 SE==<===z=-:
Tonnes Handied per year
{ 54 Otonnes/day 312 days/yr 90% availat-le) 15.163
Tost per Tonne 478 88 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 113 61 SJA

EQUIPMENT COs 63.80%
PERGONNEL COST 1.96%

CONSUMABLE COSTS  20.38%
OTHER COSTS 13.88%%
TOTAL COST 100.00%



Page 1

January 19463

Table 7T -50- DL
JAMAICA

TRANSFER TRK
Cost Comparisons
30 #JA per US Dollar

Type of Eguipment

Tractor Trailer Long Haui Truc to

Transfe: Large Trailers to Disposel Site

Capacity
Capttal Cost of Ezuipment
Spase Parts

Customs

Total Capital iInvestment

Estimated Economic Life
Based on Planned Use

Number of Shitts per Day
Hcurs of Operation/Year

Numbe- of Trips per Shift
Complete Loads per Shift

Typical Density of Sofid
\'/aste in Loaded Vehi:le

Typical Productivity

50 7 cubic meters (useable space —~ minus ejection system)

4,800,000 SJA 80000 $US;truck tractor
40000 SUS/trailer + elect
240,000 5.007¢ of Capital Cost
2,268.000

7.308.000 SJA

5 years (replace traiie: mid —way)

1.u shifts/day
3,120 hours/year
5.1 trips/shit 20 km one way

4.6 loads/shiit

0 35 Tonnes/cubic meter

€9 4 tonnes/day

T T SJA
Annualized Capitat Cost, when purchased in 1993
\ 7.308.000 @ initof 60 00% over life) 4,632,820
Cost of Personnel; Shift
100 Drver 62.400 $JA/year 62,400
Y 00 Workers 37,440 SJA/year [
« 00 Atindts 31,200 SJA/yew [
0 50 Workshp Prsonn! 56,160 $JAlyeur 28,080
0 20 Suprvsry Prsonni 74.880 SJA/year 14,976
0 20 Inspctn Peronnl 0 SJA/year [0}
Administration 30.00% of above 31,637
Benefits 500% of above 5273
Annual Persornet Costs/SI.ft 142,366
Annual Personnel Costs 142,366
11 -Jan-94

Page 2 Table TT- 50-DL TRANSFER TRK
JAMAICA Cost Comparisons SJA
Consumables - T
Fuel { 15.0 litesrhr ). 46.800 lres@ 10.0 SJARr 468.000
Engine Oi' (  1.70 lires/hr ). 5304 lires@ 700 SJAMr 371.280
Trans Qil ( 004 ithes/in ) 125 Itres@ 600 SJARr 7.488
Hydrle Ol {  0.04 Itres/hr ).( 125 itres@ 600 SJA'Y 7.488
(Wheels per Eauipment Unit) 12
Twes [ 15CYrepl his 1A 29 1 tires (@ 10500 0 SJA/ea 203.840
Srake Lnng ( 600 repl ht= ) ( 72 8 unxs @ 15000 SJA/ea 109.200
Brake Dium { 1200 repl his ) 36 4 unnt @ 20000 SJA/en 72.800
Clutch Pit ( 1600repl hrs ).( 2.0 untts 150000 SJA'ea 29.250
Filers ( 80 repl his ). 390 sets @ 2500 SJA/set 9750
Prot. Gear ( 1000 rep! his Y 3.1 sets @ 20000 SJA'ena 8.240
Other { 15% additonat - ,r above costs) 192,800
(seals, grease battery, allernater, etc )
Total Consumables;Year 1.478.136
Special Costs Attributable to Storage and
Containment at the Souce 0
Miscellaneous Costs 2i% of capital cost of equipment 1.008.000
(taxes. insurance. registration. etc.)
Annual Cast of Equipment Unit 7.261.322
If implemented during 1993 B
Tonnes Handled per year
{ 69.4 tonnes/day 312 days/yr 90% available) 19 496
Cost per Tonne 372 4E SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 88.37 SJUA
EQUIPMENT COST 83 80%
PERSONNEL COST 1.96%
CONSUMABLE COSTS  20.36%
OTHER COSTS 13 58%
TOTAL COST 100.00%
.
e
/2%
=g



Page 1

January 1993

Table TT-50-0DS
JAMAICA

TRANSFER TP
Cost Comparisons
30 SJA per US Dollas

Type of Equipment

Tractor Trailer Loag Haul Truck to

Transfer Large Trailess io Disposal Stte

Capacity
Capttal Cost of Equipment
Spare Parts

Customs

Total Cap#al Investment

Estimated Economic Life
Based ¢n Planned Use

Number of Shitts per Day
Houws of Operation/Year

Number of Trips per Shift
Complete Loads per Shit

Typical Density of Solid
Viaste in Loaded Vehicle

Typical Productmvity

50 0 cubx meters (useable space — nmunus ejection system)

4,800,000 SJA 80000 SUS/truck tractor
40000 SUS/tradler + eject
240,000 500% of Capital Cost
2,268,000

7,308,000 SJA

5 years {replace trailer mid-way)

1.0 shiftz/day
3,120 hours/year
64 trips/shift 10 km one way

5.7 loads/shift

0 35 Tonnes/cubic meter

85 8 lonnes/day

SJA

Arrualized Capital Cost. when purchased in 1993

( 7.308,000 @ intof 60.00% over Ife) 4,632,820
Cost of Personnel, Shift
1.00 Driver 62.400 SJA/year 62,400
0 00 Workers 37.440 SJA/yeas 0
0 00 Attndts 31,200 $JA/year 0
0 50 Workshp Prsonnit 56.160 SJA/yeas 28,080
C 20 suprvsry Prsonn! 74.880 SJAyear 14,976
0 2C Inspctn Peronn! 0 SJA/year 0
Administration 30 00% of above 31,637
Benefits 50C% of above 5,273
Annual Personnel Costs/Shitt 142,366
Annual Personnel Costs 142 366
11-Jan-94

Page ¢ Table TT-50-DS TRANSFER TRK

JAMAICA Cost Comparisons SJA
Consuinables T T T
Fuel { 150 libes/hr 1 45,800 Itres @ 100 SJARr 488.000
Engine Oil  ( 170 lites/hr ){ 5.304 lires@’ 700 SJA M 371.780
Trans Oil { 0 04 itres/hr ) 125 lres@- 600 SJA'M 7488
Hydric Oil { 004 ltres/hr ) 125 lres@’ 800 SJA'M 7.488
(Wheels per Equipmen! Unit) 14
Tres ( 1500repthrs ) ( 29 1tres @ 105300 SJA/ea 203 840
Brake Lnng { 600 repl hts ) { 72 8 units (@ 1500 0 SJA/ea 109 200
Brake Drur1 (1200 repl hrs 3.0 36 a4 untts @ 2000 0 SJA/ea 72.800
Cluteb PHit ( 1600rep‘hrs KA 20 units 15000 0 SJA/ea 28250
Fiters ( 80 repl hts K 39.0 sets @ 2500 SJA/set 9.750
Prot. Gear ( 1000 repl hrs ). 31 sets @ 20000 SJA/ea 6.240
Other { i5% additional over abovse costs) 132,800

(seals, grease, battery. allernator. etc.)

Total Consumables;Year 1,478,136
Special Costs Attributable to Storage and

Containmant at the Sowrce [o}
Miscellaneous Costs 2:% of capital cost of equipment 1.008.000
(taxes. insurance. registration, customs. etc )
Annual Cost of Equipment Unit

If implemented during 1993

Tonnes Handied per year
( 858 tonnes/day 312 days/yr
Cost per Tonne

Aver. Cost per Person ( 0.24 tonnes/cap/yr)

EQUIPMENT COST 63.80%
PERSONNEL COST 1.96%
CONSUMABLE COSTS  20.36%
OTHER COSTS 13.88%
TOTAL COST 100.00%

90% available!

301 52 SUA

71 53 8JA

24 083



Page 1 Table TT-50-T TRANSFER TRK Page 2 Table TT- 50 -T TRANSFER TRK

JAMAICA Cost Comparisons
January 1593 3C SJA per US Dollar JAMAICA Cost Comparisons SJA
Consumables - T
Type of Equipment Tractor Trailer Long Haul Truck to Fuel ( 15 O litres/hi )L 46 300 tres@ 100 SJA'N: 468.000
Transfer Large Trailess to Disposal Site Engine Oil { 1.70!ues/hr ).( 5.104 ires@ 700 SJA/Rr 371.280
Capacity 50 0 cubic nieters (useable space - minus ejection system) Trans Oil { 004itesihr 3. 125 lihes@: 800 SJAr 7.488
Hydric Ol (  CO4itbes/ihr ) 125 ltes@ 800 SJA 7.488
Captal Cost of Equipment 4,800,000 SJA 80000 S$US/truck tractor (Wheels per Equizment Urn) 14
40000 SUS/trailer + eject Ties { 1500repltus ). 2y 1 tires @ 10500 0 SJA/ea 203.840
Spare Parts 240,000 5.00% of Capita! Cost Brake Lnng ( 600 repl hrs ).( 728 units @ 15000 SJA/ea 109.200
Customs 2,288,000 Brake Drum ( 1200 repl hrs ) ( 36.4 untts @ 2000 0 SJA/ea 72.800
Total Capitai Investment 7,308,000 SJA Chutch PRt ( 1800 repl tus }.( 20 urnits 15000 0 SJA'sa 29.250
Filters { 80 rep! hrs ).( 390sets @ 2500 SJA/set 9.750
Estimated Economic Life Prot. Gear ( :000repl hrs ). 31sets @ 2000 0 SJA'ea 8.240
Based on Pianned Use 5 years (replace trailer mid -way) Other { 15% additional over above costs) 192.800
(seais, groase. battery, aiternator, etc)
Number of Shifts per Day 1.0 shifts/day _—————— - -
To!=l Consumables,Year 1,478.136
Hours of Miperation/Year 3.120 hours/yeas
Special Costs Atbibutat e to Storage and
Nuniber of Trips per Shift 7.2 Uips/shift 5 km one way Containmer.! at the Source 0
Compiete Loads per Shift 6 5 .oads/shift
Miscetianeous Cortts 21% of capita! cost of equipment 1,008.000
Typical Density of Sclid (taxes. insurance. registration, etc )
\Waste in Loaded Vehicle 0 35 Tonnes/cubic mater
Annueal Cost of Equipment Unit 7261322
Typical Productivity 97.2 tonnes/day if implemented during 1993 ==z=z=T==m~=
SJA
Annualzed Cagpital Crst, when purchased in 1993 Tonnes Handled per year
{ 7.308,000 @ intof 60 00% over life) 4,632,820
( &7 2tonnes/day 312 days/yr 90% available) 27 294
Cost of Personnel;Shift
1 .00 Driver 62,400 SJA/year 62,400 Cost per Tonne 266 04 SJA
0 00 Workers 37.440 SJA/year 0
0 00 Attndts 31.200 SJA/year 0
0.50 Workshp Prsonni 56.160 SJA/year 23,0680 Ave. . Cost per Person ( 0.24 tonnes/cap/yr) 583 12 SJA
0 20 Suprvsry Prsonnl 74,830 SJA/year 14,976
0.20 Inspctn Percnnl [¢] SJA/year 0
Administration 30.00% of above 31,637 EQUIPMENT COST 63 50%
Benefits 5.00% of above 5,273 PERSONNEL COST 1.66%
————————— CONSUMABLE COST:  20.36%
Annual Personne, Costs/Shift 142366 OTHER COSTS 13.88%
Annual Personnel Costs 142 366 TOTAL COST 100.00%

11-Jan~94

/21



MONTEGO BAY GREATER METROPOLITAN AREA
JAMATICA

ANALYSIS OF SOLID WASTE COLLECTION EQUIPMENT

PUBLIC SECTOR SERVICE COSTS




PUBLIC SECTOR SERVICE COSTS
ASSUMPTIONS:

1. Typically Western Parks and Markets is provided with new
equipment by tre Ministry of Local Government.

2. Borrowing !tor purchase of equipment and spares, including
shipping and customs duties, is assumed to be at the interest
rate which the government uses to finance its treasure bonds,
i.e., currently 43% per year.

3. Customs duties and brokerage charges are estimated to cost
about 5% of total equipment and spares purchase costs.

4. Western Parks and Markets is not required to fully cover all
insurance needs, because of hidden subsidies when the
government accepts responsibility for repair and replacement
costs, insurance at 11% of capital cost per year is assumed.

5. While equipment may last many years, an economic life of §
years 1is assumed, based on economic life calculations
conducted in many other countries which indicate a range of 5
to 8 years is possible depending on roazd conditions, driver
skills, and preventative maintenance efforts.

6. Western Parks and Markets typically operates one shift daily,
for a period of about 8 hours, without overtime pay.

7. Loading rates are estimated based on observations and
interviews conducted in Montego Bay in November 1993. Much
more data of this kind would be needed to have definitive
costing results. No differences were observed between the
productivity of the private sector workers versus the Western
Parks and Markets workers, which is not unusual given there is
no significant difference in their respective compensation.

8. Personnel salaries are currently set by the Ministry of Local
Government, and are the same for both the private and public
sector.

9. Benefits provided are currently minimal. Social security is
provided; wedical assistance and disability pay for on-the-
Job injuries is provided; and medical insurance is planned
for the coming year... at an assumed total cost of 15% of
salaries.

10. Consumables are purchased at market rates.
11. Downtime is low, bacause repairs are made immediately at
private workshops, but highexr than the private sector because

there are fewer disincentives to maximize performance. It is
assumed that the fleet is 80% available.

)47



HOW ARE THE TABLES LABELED?

1.

The tables providing costs for each truck type have a three

part label, i.e., Table AR-15-DS. The first part (AR)
indicates the type of truck, i.e., Arm Roll. The second part
(15) indicates the capacity of the truck, i.e., 15 cubic

meters. The third part (DS) indicates the one way distance
traveled, i.e., direct short distance.

The types of trucks analyzed are as follows:

AR - Arm Roll

SK - Skip Lift

SL - Side Loader

FT - Farm Tractor

TT - Transfer Trailer

FC - Front End Loader lifting Containers

RC -~ Rear End Loader lifting Containers

RL - Rear End Loader (manually loaded)

RP - Roto Packer (special type of rear end loader)

The distances analyzed are as follows:

DX - direct axtra long - 30 km one way

DL - direct long - 20 km one way

DS - direct short - 10 Xm one way

T - transfer (or direct very short) - 5 km one way

The round-trip travel times for Montego Bay (including 10
minutes to unload at the dump site) are assumed as follows:

DX - 105 minutes, 40 km/hour speed
DL 75 minutes, 40 km/hour speed
DS - 55 minutes, 30 km/hour

T - 45 minutes, 20 km/hour

The loading times and stop-to-stop times for various equipment
units are assumed as follows:

AR, SK - 10 minutes to pick up roll on/roll cff or skip
container

OT, SL, RP - 12 minutes to load each c.m., 30 minutes of total
stop-to-stcp time

RL - 9 mninutes to 1load each c.m., 30 minutes of total
stop-to-stop time

RC, FC - 2 minutes to load each c.m., 40 minutes of total
stop-to-stop time

FT - 10 minutes to load each c.m., 60 minutes of total
stop-to-stop time

TT - 30 minutes to fill trailer by gravity ieed from an
unloading platform



1 B C D E F
2 JAMAICA ECON-T.WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 5.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 3JA
6
7 FRONT END REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANUAL
9  Size per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY:
12 Tonnes per Year 8,736 7,719 3.941 2,859
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
16
17 COSTS:
18 Inial Cost per Unit 19,569,375 13,915,555 3,307,500 2,315,250
19
20 Annual Cost per Unit
21 Straight—Line Depreciation 3,913,875 2,783,111 661,500 463,050
22  Personnel 635,556 555,599 329,199 329,199
23  Consumables 910,797 853,175 924,660 863,077
24  Special Site Costs 0 112,463 0] 0
25  Miscellaneous 1,952,500 1,388,400 330,000 231,000
2€
27  Total (with 1) 13,071,500 9,716,634 3,201,771 2,555,814
28
29 Cost per Tonne (with 1) 1,496 1,259 812 894
31
32 ROTO PACKER
33 CAPACITY: MANUAL
34 Size per Unit, cubic meters 9.0
35
36 PRODUCTIVITY:
37 Tonnes per Year 2,320
38
39 ECONOMIC LIFE;
40  Years 5
41
42 COSTS:
43 Inial Cost per Unt 2,149,875
44,
5 Arnual Cost per Unit
46 Straight—Line Depreciation 429,975
N rPersonnel 286,143
48  Consumatbies 863,077
42 Special Site Costs 0
50  Miscellaneous 214,500
51
52 Totai (with 1) 2,415,363
53
54 Cost per Tonne (with i) 1.041

55
56
57
58

14-Jan—-94



1 B C D E F
2 JAMAICA ECON-~T.WK1
3 ECONOMIC ANALYSIS GF COLLECTION AND TRANSPORT SYSTEMS
4 5.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 $JA
6
7 ARM ROLL ARMROLL FARM TRACTOR OPEN TIPPER
8 CAPACITY:
9  Size per Unit, cubic meters 15.0 8.0 4.0 13.0
1S
11 PRODUCTIVITY:
12  Tonnes per Year 7.719 3,431 954 1,947
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
16
17 COSTS:
18 Initial Cost per Unit 3,698,386 2,751,239 1,488,375 1,653,750
19
20 Annual Cost per Unit
21 Straight—Line Depreciation 739,677 550,248 297 675 330,750
22  Personnel 349,748 349,748 232,323 341,309
23  Consumables 829,206 800,502 577,883 819,273
24  Special Stte Costs 0 0 0 0
25 Miscellaneous 369,000 274,500 148,500 165,000
26
27  Total (with i) 3,357,075 2,770,559 1,686,767 2,134,538
28
29 Cost per Tonne (with i) 435 308 1,767 1,096
30
31
a2 SKIP LIFT SIDE: LOADER TRANSFER TRUCK
33 CAPACITY:
34  Size per Un. cubic ineters 6.0 8.0 50.0
35
36 PRODUCTIVITY:
37  Tonnes per Year 2,402 1,251 18,870
34
39 ECONOMIC LIFE;
40  Years 5 5 5
41
42 COSTS:
43  Initial Cost per Unit 2,567,823 1,323,C00 5,292,000
44
45 Annual Cost per Unit
46 Siraight--Line Depreciation 513,565 264,600 1,058,400
47  Personnel 349,748 339,963 163,363
48  Consumables 822,996 704,457 1,182,509
49  Special Site Costs 0] 0 0]
50 liscellaneous 256,200 132,000 528,000
51
52 lotal (with i) 2.685,032 1,823,585 4,462,531
53
54 Cost per Tonne (with i) 1,118 1,458 236
55
56
57

58

16—-Jan-94

) e



1 B C D E F
2 JAMAICA, ECON-DS.WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRA NSPORT SYSTEMS
4 10.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 $JA
6
7 FRONT END REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANUAL
9  Suze per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY:
12 Tonnes per Year 8,134 7,130 3,782 2,696
13
14 ECONOMIC LIFE:
15  Years 5 5 5 5
16
17 COSTS:
18 Initial Cost per Unit 18,504,892 13,105,779 3,307,500 2,315,250
19
20 Annuat Cost per Unit
21 Straight—Line Depreciation 3,700,978 2,621,156 661,500 253,050
22  Personnel 613,686 534,208 329,199 329,199
23  Consumables 910,797 850,437 924,660 863,077
24  Special Site Costs 0 103,878 0 0
25  Miscellaneous 1,846,293 1,307,606 330,000 231,000
26
27  Total (with i) 12,422,715 9,207,013 3,201,771 2,555,814
28
29 Cosi per Tonne (with i) 1,527 1,291 847 948
30 ...
31
32 ROTO PACKER
33 CAPACITY: MANUAL
34  Size per IU'nit, cubic meters 9.0
35
36 PRODUCTIVITY:
37  Tonnes per Year 2,200
38
39 cCONOMIC LIFE:
40  Years ]
41
42 COSTS:
43 Initiat Cost per Unit 2,149,875
44
45 Annuai Cost per Unit
46 Straight—Lina Depreciation 429,975
47  Personnel 286,143
48 Consumables 863,077
49  Special Site Cosrts 0
50 Miscellaneous 214,500
51
52 Total (with i) 2,415,363
53
54 Cost per Tonne (with i) 1,098
55
56
57
58

)37



1 C D E F
2 JAMAICA ECON-DS.WK1
3 £CONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 10.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 $JA
6
7 ARM ROLL ARMROLL FARM TRACTOR OPEN TIPPER
8 CAPACITY:
9  Size per Unit, cubic meters 15.0 8.0 4.0 13.0
10
11 PRODUCTIVITY:
12 Tonnes per Year 5,443 2,903 893 1,866
13
14 ECONOMIC LIFE:
15  Years 5 5 S 5
16
17 COSTS:
168 Initial Cost per Unit 3,465,242 2,556,952 1,488,375 1,653,750
19
20 Annual Cost per Unit
21 Straight—-Line Depreciation 693,048 511,380 297 575 330,750
22  Personnel 323,403 323,403 202,323 341,309
23 Consumables 829,206 800,502 577,883 819,273
24  Special Site Costs 0 0 0 0
25  Miscellaneous 345,738 255,115 148,500 165,000
26
27  Total (with i) 3,193,422 2,629,791 1,686,767 2,134,538
28
29 Cost per Tonne (with i) 587 906 1,889 1,144
30
3
32 SKIP LIFT SIDE LOADER TRANSFER TRUCK
33 CAPACITY:
34  Size per Unit, cubic meters 6.0 8.0 50.0
35
36 PRODUCTIVITY:
37  Tonnes per Year 2,032 1,182 16,650
2e
39 ECONOMIC LIFE;
40  Years 5 S 5
41
42 COSTS:
43 Initial Cost per Unit 2,443,479 1,323,000 5,292,000
44
45 Annual Cost per Unit
46  Straight—Line Depreciation 488,696 264,600 1,058,400
47  Personnel 323,403 339,963 163 363
48 Consumables 819,624 731,367 1,182,509
49  Special Site Costs o] 0 0
50 Miscellaneous 243,794 132,000 528,000
51
52 Total (with i) 2,582,084 1,850,495 4,462,531
53
54 Cost per Tonne (with i) 1,271 1,566 268
55
56
57
58 16—Jan--94



1 B C D E F
2 JAMAICA ECON~-DL.WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 20.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 3JA
6
7 FRONTEND REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANUAL
9  Size per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY:
12 Tonnes per Year 7,148 6,186 3,498 2,419
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
16
17 COETS:
18  Initial Cost per Unit 16,763,011 11,807,994 3.307,500 2,315,250
19
20 Annual Cost per Untt
21 Straight—Line Debpreciation 3,352,502 2,361,599 661,500 463,050
22  Personnel 577,898 499,926 329,199 329,199
23 Consumables 910,797 846,049 24,660 863,077
24  Special Site Costs 0 90,119 0 0
25 Miscellaneous 1,672,500 1,178,122 330,000 231,000
26
27  Total (with i) 11,361,067 8,390,269 3,201,771 2,555,814
28
29 Cost per Tonne (with i) 1,580 1,356 915 1,056
30 .
31
32 ROTO PACKER
33 CAPACITY: MANUAL
34 Size per Unit, cubic meters 2.0
35
36 PRODUCTIVITY:
37  Tonnes per Year 1,993
38
39 ECONOMIC LIFE:
40 Years 5
41
42 COSTS:
43  Initiai Cost per ‘Unit 2,149,875
44
45 Annual Cost par Unit
46  Straight-Line Depreciation 429,975
47  Personnel 286,143
48 Consumables 863,077
43  Special Site Costs 0]
50 Miscellaneous 214,500
51
52  Total (with i) 2,415,363
53
54 Cost per Tonne (with i) 1,212

55
56
57
58

14-Jan-94
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1 B C D E F
2 JAMAICA ECON-DL WK1
3 ECONOMIC ANALYSIS OF COILLECTION AND TRANSPORT SYS1 EMS
4 20.0 KM ONE WAY TO UNLOAD
5 =xchange/$USD: 30 $JA
(¢
7 ARM ROLL ARMRBOLL  FARM TRACTOR OPEN TIPPER
8 CAPACITY:
9  Size per Unit, cubic meters 15.0 8.0 4.0 13.0
10
11 PRODUCTIVITY:
12 Tonnes per Year 4,162 2,220 791 1,723
13
14 ECONOMIC LIFE:
15  Years 5 a 5 5
16
17 COSTS:
18 Initial Cost per Unit 3,163,526 2,305,522 1,488,375 1,653,750
19
20 Annual Cost per Unit
21 Straight—Line Depreciation 632,705 461,104 297,675 330,750
22  Parsonnel 289,309 289,305 232,323 341,309
23 Consumables 829,206 800,502 577,883 819,275
24  Special Site Costs 0 0] 0 0
25 Miscellaneous 315,635 230,029 148,500 165,000
26
27 Total (with i) 2,981,636 2,447,620 1,686,767 2,134,538
28
29 Cost per Tonne (with i) 716 1,103 2,135 1.239
30 .
31
32 SKIP LIFT SIDE LOADER "RANSFER TRUCK
33 CAPACITY:
34  Size per Unit, cubic meters 6.0 8.0 50.0
35
36 PRODUCTIMITY:
37  Tonnes per Year 1,554 1,064 13,478
38
39 ECONOMIC LIFE:
40  Years 5 5 5
41
42 COSTS:
43  Initial Cost per Unit 2,282,564 1,323,000 5,292,000
44
45 Annual Cost per Unit
46  Straight—-Line Depreciation 456,513 264 600 1,058,4C0
47  Personnel 289,309 339,963 163,363
48 Consumables 815,260 704,457 1,182,509
49  Special Site Costs 0 0 0
50 Miscellaneous 227,739 152,000 528,000
51
52  Total (with i) 2,448,857 1,823,585 4,462,531
53
54 Cost per Tonne (with 1) 1,576 1,714 331

55
56
57
58

16~Jan—94



1 B C D E F
2 JAMAICA ECON--DX.WK1
3 ECONOMIC ANALYSIS OF COLLECTION AND TRANSPORT SYSTEMS
4 30.0 KM ONE WAY TO UNLOAD
5 Exchange/$USD; 30 $JUA
6
7 FRONT END REAR END REAR END REAR END
8 CAPACITY: CONTAINERS CONTAINERS MANUAL MANUAL
9  Size per Unit, cubic meters 25.0 18.0 18.0 10.0
10
11 PRODUCTIVITY:
12 Tonnes per Year 6,043 5,161 3,145 2,097
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
16
17 COSTS:
18  Initial Cost ser Unit 14,820,144 10,399,072 3,307,500 2,315,250
10
20 Annual Cosl per Unit
21 Straight—Line Depreciation 2,964,029 2,079,814 €61,500 463,050
22  Persannel 537,980 462,708 329,'99 329,199
23  Consumables 910,797 841,285 924,660 883,077
24 Special Site Costs 0 75,182 6] 0
25 Miscellaneous 1,478,654 1,037,549 330,000 231,000
26
27 Total (with i) 10,176,922 7.503,583 3,201,771 2,555,814
28
29 Cost per Tonne (with i) 1,683 1,454 1,018 1,219
30 ..
31
32 AOTO PACKER
33 CAPACITY: MANUAL
34 Size per Unit, cubic maters 9.0
35
36 PRODUCTIVITY:
37  Tonnes per Year 1,747
35
39 ECONOMIC LIFE
40  Years 5
a1
42 COSTS:
43 Initial Cost per Unit 2,149,875
44
45 Arnual Cost per Unit
46  Straight-Line Depreciation 429,975
47  ersonnel 286,143
48  Consumables 863,077
49  Special Site Costs 0
50  Miscellaneous 214,500
51
52  Total (with i) 2,415,363
53
54 Cost per Tonne (with i) 1,382

S5
56
57
58

14-Jan—-94



1 B C D E F
2 JAMAICA ECON-DX WK1
3 ECONOMIC ANALYS:S OF COLLECTION AND TRANSPORT SYSTEMS
4 3C 2 KM ONE WAY TO UNLOAD
5 Exchange/$USD: 30 $UA
6
7 AFM ROLL ARM ROLL FARM TRACTOR QPEN TIPPER
8 CAPACITY:
8  Size per Unit, cubic meters 15.0 8.0 4.0 13.0
i0
11 PRODUCTVITY:
12 Tonnes per Year 3,077 1,641 675 1,545
13
14 ECONOMIC LIFE:
15 Years 5 5 5 5
16
17 COSTS:
18 Initial Cost per Unit 2,907,724 2,092,353 1,488,375 1,653,750
19
20 Annual Cost per Unit
21 Straight-!_ne Depreciation 581,545 418,471 297,675 330,750
22  Personnel 260,403 260,403 232,323 341,309
23  Consumables 829,206 800,502 577,883 819,273
24  Special Site Costs 0 0] 0 0]
25 Miscellaneous 290,113 208,761 148,500 165,000
26
27 Total (with i) 2,802,078 2,293,171 1,666,767 2,134,538
28
29 Cost per Tonne (with i) 911 1,398 2499 1,381
S 555555
31
32 SKIP LIFT SIDE LOADER TRANSFER TRUCK
33 CAPACITY:
34 Swize per Unit, cubic meters 6.0 8.0 50.0
35
36 PRODUCTIVITY:
37 Tonnes per Year 1,149 926 10,483
38
39 ECONOMIC LIFE:
40  Years 5 5 5
41
12 COSTS:
43  Initial Cost per Unit 2,146,136 1,323,000 5,292,000
44
45 Annual Cost per Unit
46  Straight—Line Depreciaticn 429,227 264,600 1,058,400
47  Fersonnel 260,403 339,963 163,363
48  Consumables 811,560 704,457 1,182,509
4% Special Site Costs 0] 0 0
50 Miscellaneous 214,127 132,000 528,000
51
52 Total (with i) 2,335,903 1,823,585 4,462,531
53
54 Cost per Tonne (with i) 2,034 1,970 426

55
56
57
58

16—-Jan-94



Page 1 Table FC--25 -C¥ FEL CONT Page 2 Table FC-25-DX FEL CONT
JAMAICA Cost Comparisons
Jancary 1993 33 SJA per US Dollwr JAMAICA Cosi Comparisons 3JA
Consumables
Type of Equipment Front End Loader, Totally Mechanically Loaded Fuel { 10.00 lites/hr 3( 24,060 hes@ 100 SJAMr 249,800
from 5 cm Machanically ! iftable Containers Engine Oil  (  1.50 Itres/hr ).{ 3.744 Ires@ 700 SJAMr 282,080
Capacity 25.0 cubic meters Trans Qil {  0.40itres/hr K 908 Itrea@ 600 SJAMr 50,904
Hycdrke Oil { 0.30ltres/hr ) 746 lihes@ 60.0 SJA/Rr 44 928
Capiial Cost ot Equipment 13,442,308 SJA 125000 (Whee!s per Equipment Unit) 6
4000 Tres ( 1100repl his ). 13.6 tires @ 105000 SJA/ea 95,302
Spare Parts 672,115 5% of Capital Cost of Equipment Brake l.nng { 800 rep! [urs )1 25.0 units @ 1500.0 SJA/ea 37.440
Customs 705721 Breke Dtum (1200 rept hrs Y{ 12.5 units @ 2000.0 SJA/ea 24,960
Total Capital irvestment 14,820,144 SJA Cluch Pk ( 1800 repl hrs ).( 0.0 units 15020 0 SJA/ea c
Filters { 80 1epl hrs ). 31.2sets @ 2500 SJA/set 7.800
Estimated Economic Life Prot. Gear { 1000 repl his ). 5.0 sets @ 2000.0 SJA/ea 9.084
Based on Plannec Use S years (containers replaced mid—way) Other ( 15% additonal over above costs) 118,800
(seals, grease, batiery, alternator, etc.)
Number of Shits per Day 100 shifts/day TR
Total Consumablas 910,797
Houw's ot Operation/Year 2,498 hours/year
Special Costs Atributable to Storage and
Number of Trips per Shift 2.2 trips/shift 30 km one way Containment at the Sowce [¢]
Completa L.oads per Shift 1.94 loads/shift
Miscellaneous Costs 11% of capital cost of ecuipement 1,478,354
Typic:! Density of Solid (taxes, insurance, registration, etc )
Waste in L.oaded Vehicle 0.55 Tonnes/cubic meter
Annual Cost ot Equipment Unit 10,176,922
Typical Productivity 24 tonnes/day i implemented during 1993
SJA
Annualizad Capital Cost, when purchased in 19963 Tonnes Handled per year
( 14,820,144 @ int. of 43.00% over life utilized) 7,240,490
( 24.2tonnos/day 312 days/yr 80% avaiiable) 8.048
Cost of Personnel;Shift
1.00 Driver 62,400 SJA/year 62,400 Cost per Tonne 1.682.69 SJA
1 00 Workers 37.440 SJA/year 37,440
4.90 Attndts 31,200 SJA/year 152,727
1.00 Workshp Prsonn! 58,180 dJAlyear 56,180 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 399.22 SJA
0.50 Suprvsry Prsonnl 74,880 SJA/year 37.340
0.50 inspctn Peronnl 58,160 SJA/year 28,080
Administration 25% of above 93,562 EQUIPMENT COST 71.23%
Benefts 15% of above 70171 PERSONNEL COST 5.20%
————————— CONSUMABLE COSTS 8.95%
Annual Personnel Costs/Shift 537,980 OTHER COSTS 14.53%
Annual Personnel Costs 537,980 TOTAL COST 100.00%
13-Jan-94
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http:1,682.69

Page 1 Table FC-25-DL FEL CONT Page 2 Table FC-25-DL FEL CONT
JAMAICA Cost Comparisons
January 1993 30 $JA per US Dollar JAMAICA Cost Comparisons SJA
Consumables
Type of Eatipment Front End Loader, Totally Mechar: .ally Loaded Fuel { 10.00 lires/hr 1 <4960 lres@ 10.0 SJA/Y 249,600
from 5 cm Mechanically Liftable Containers Ergine Oil  { 1.50 lires/hr ).( 3744 lives@ 700 SJAMr 262.080
Capacity 25.0 cubic meters Trans Oil { 040Itres/hr ) 998 lites@ 600 SJAY 59.904
Hydrle Ol {  0.30litres/ir ), 749 lires@ 800 SJA/Y 44,928
Capital Cost of Equipment 15,204,545 SJA 125000 (Wheels per Equipment Unit) 6
4000 Tres { 1100 repl his ). 13.6 tires @ 105000 SJA/ea 95,302
Spare Parts 760,227 5% of Capital Cost of Equipment Brake Lnng { 600 repl hrs ){ 25.0 units @ 15000 SJA/ea 37.440
Customs 798,239 Brake Drum ( 1200rep! hrs )L 12.5 untts @ 20000 SJA/ea 24,560
Total Capital Investment 16,763,011 © A Clutch P (- 160G repl his ). 0.0 units 150000 SJA/ea 0
Fiters ( 80 repl his ) 31.2sMs @ 2500 SJA/set 7.800
Estimated Economic Lifa Prot. Geay ( 1000 rep! hrs 1. 50 sets @ 2000.0 SJA/ea 9,984
Based on Planned Use 5 years (containe: replaced mid-way) Otiver ( 15% additonal over above costs) 118,800
(ser's, rease, batte-y, alternatcs, etc.)
Number of Shifts per Day 1.00 shitts/day T TR
Total Consumables 910,797
Hows of Cperation/Year 2,408 hours/year
Special Costs Athibutable to Storage and
Number of iTips per Shift 23 trips/shitt 20 km one way Containment at the Source 0
Complete Loads per Shift 2.29 loads/shift
Miscellaneous Costs 11% of capital cost of equipement 1,872,500
Typical Density of Solid (taxes. insurance, registration, elc.)
Waste in Loaded Vehicle 0.55 Tonnes/cubic meter
Annual Cost of Equipment Unit 11,381,087
Typical Productivity 29 tonnes/day if implemented during 1993
SJA
Annualized Capital Cost, when purchased in 1993 Tonnes Handlec >er year
( 16,783,011 @ int. ot 43.00% over life utilized)
( 286 tonnes/day 312 days/vt 80% availab'e) 7.148
Cost of Personnel; St it
1.00 Driver 62,400 $JA/year 62,400 Cost per Tonne 1,589.49 SJA
1.00 Workers 37.440 $JA/year 37.440
5.79 Attndts 31,200 SJA/year 180,498
1 00 Workshp Prsonnl 56,160 $JA/year 56,160 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 377.11 SUA
0.50 Suprvsry Prsonnl 74,880 $JA/year 37.440
050 Inspctn Peronni 568,160 $JA/year 28,080
Administration 25% of above 100,504 ECUIPMENT COST 2.18%
Benefits 15% of above 75,378 FEASONNEL COST 500%
————————— CONSUM.ABLE COSTS 8.02~
Annual Personnel Costs/Shift 577.898 OTHER COSTS 14.72%
Annual Personnel Costs 577.898 TOTAL COST 100.00%
13~Jan-94
4
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Page 1 Table FC-25-DS FEL CONT Page 2 Table FC~25-DS FEL CONT
JAMAICA Cost Comparisons
January 1993 30 S$JA per US Dollar JAMAICA Cost Comparisons SJA
Consumables
Type of Equipment Front End Loader, Totally Mechanically Loaded Fuel ( 10.00 lires/hr ).( 24,960 lites@ 10.0 SJA/Rr 249,600
frem 5 cm Mechanically Liftable Containers Engine Ol {150 lres/hr .0 3.744 lres@ 700 SJAr 202.080
Capacity 25.0 cubic meters Trans Oil ( 0.40itres/hr Y.( 998 iires@ 80.0 SJA/Rr 50.904
Hydrie Oif ( 0.30lires/hr )( 749 lres@ 60.0 SJARY 44,928
Capttal Cost of Equipment 16,784,483 SUA 125000 (Wheels per Equipmznt Un#) 6
4000 Tres ( 110Urepihs ) 136 tires @ 10500.0 SJA/ea 95.302
Spare Parts 649,224 5% of Capital Cost of Equipment Brake Lnng ( GO0 repl his ).( 2L Ounits @ 1500.0 S$JA/en 37.440
Customs 881,185 Brake Drum { 1200 repl hrs ). 125 unts @ 20000 SJA/ea 24,960
Total Capital Investment 18,504,882 SUA Clutch Ph { 16C0repihrs W 0.0 units 150000 SJA/ea 0
Fitters ( 80 repl hrg 3.( 31.2sets @ 2500 SJA/set 7,200
Estirnated Economic Life Prot. Gear (100G ropl hrs ). 50 sets @ 20000 SJA/ea 9684
Based on Planned Use 5 years (containers replaced mid—way) Other ( 15% additional over above costs) 118,800
(seals, grease. battery, alternator, etc )
Numoer of Shifts per Day 100 shifts/day T
Total Consumables 810797
Hous ot Operation/Year 2,496 hours/year
Speciel Costs Attributabis to Storage and
Number of Trips per Shift 2.9 trips/shift 10 km one way Containmc * at the Source [o]
Complete Loads per Shift 261 ioads/shift
Miscellaneous Costs 11% ot capital cost of equipement 1.846,203
Typicai Density of Solid (taxss. insurance, regist ation, etc.)
Waste in Loaded Vehicle 0.55 Tonnes/cubic meter
Annual Cost ot Equipment Unit 12,422,715
Typical Prcductivity 33 tonnes/day It implemented during 1R93
Annualized Capital Cost, when purchased in 1993 Tonnes Handled per year
( 18,504,892 (@ int. of 43.00% over life utilized) 9,051,939
( 32.6tonnes/day 312 days/yr £0% &vailable) 8.134
Ccst of Personnel;Shift
1.00 Driver 687,400 SJA/year 62,400 Cost per Tonne 1.527.35 SUA
1.00 Workers 37,440 SJA/yes: 37,440
6.58 Attndts 31,200 SJA/year 205,392
1.00 Workshp Prsorini 56,180 SJA/year 58,180 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 368230 SUA
0.50 Suprvsry Prsonnl 74.880 $SJA/yenr 37.440
0.50 Inspctn Peronnl 56,160 SJA/year 28,080
Administration 25% of above 108,728 EQUIPMENT COST 72.87%
Benefits 15% of above 80,046 PERSONNEL COST 4.94%
————————— CONSUMABLE COSTS 7.33%
Annual Personnel Costs/Shift 813,686 OTHER COSTS 14.86%
Annual Personnel Costs 813,686 TOTAL COST 100.00%
13-Jan-94
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Page 1 Table FC-25-T FEL CONT Page 2 Table FC~-25-T FEL CONT
JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
Consumables
Tyre of Equipment Front End Loader, Totally Mechanically Loaded Fuel ( 10.00 litres/hr R 23.960 lites@ 100 SJAMr 249.600
from5cm Mechanically Liftable Containers Ecgine Oif  (  1.50 lires/hr ).( 3.744 ires @ 700 SJAMe 202.080
Capacity 25.0 cubic meters Trans Oil { 0.40lres/h: ).( 998 lres@ 800 SJA/Mr 59.904
Hydrie Oil { 0.30ltres™r N 749 lres@ 680.0 SJAMr 44 928
Capital Cost of Equipment 17,750,000 SJA 125000 (Wheais per Equipment Unit) 6
4000 Tres { 1100 repl hrs 3 13.6 tires @ 10500 0 SJA/ea 95.302
Spare Parts 887,500 5% of Capital Cost of Equipment BrekeLnng 00 repl hrs ) 250 unts @ 1500.0 SJA/ea 37.440
Customs €31,875 Brake Orum ( 1200 repl hig ) 12.5 unts @ 20000 SJA/ea 24 960
Total Capfital Investment 19,569,375 SJA Clutch Pt (1600 repl hrs 1 0.0 units 150000 SJA/ea 0
Filters { 80 repl hrs 1 I 2xe @ 2500 SJA/set 7.800
Estimated Economic Life Prot. Gear ( 1000 tepl hrs I 5.0 sots @ 20000 SJA/ea 9.984
Based on Planned Use 5 years (containers replaced mid-way through truck life) Other { 15% eadditional over above costs) 118,800
(seals, grease, battery, alternator, etc)
Number cf Shifts per Day ey Il
Total Consumables 010,797
Hours of Qperation/Year 2,498 hours/year
Special Costs Atiributable to Storage and
Number of Trips per Shift 3.1 krips/shift 5 km one way Containment at the Sowrce 0
Complete Loads per Shift 2.80 loads/shift
Miscellanecus Costs 11% of capital cost of equipement 1,852,500
Typical Density of Solid (taxes, insurance, registration, etc )
Waste in Loaded Vehicle 0.55 Tonnes/cubic meter
Annual Cost of Equipment Unit 13,071,500
Typical Productivity 35 tonnas/day tt implemented during 1993
SJA
Annuahzed Capital Cost, when purchased in 19983 Tonnes Handled per year
{ 19,569,375 @ int. 43.00% over life utilized) 9,572,646
(  350tcnnes/day 312 days/yr 80% available) 8,736
Cost of Personnel; Shift
1.00 Drver 400 SJA/year 62,400 Cost per Tonne 1.496.28 SUA
1.00 Workers .7.440 SJA/year 37,440
7.07 Attndts 31,200 $JA/yenr 220,808
1.00 Workshp Prsonnl 56.160 SJA/year 58,160 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 354.99 SJA
0.50 Suprvsry Prsonnl 74,820 $JA/year 37,440
0.50 Inspctn Peronni 56,780 SJA/year 28,080
Administration 25% of above 110,532 EQUIPMENT COST 73.23%
Benefits 15% of above 82,899 PERSONNEL COST 4.868%
————————— CONSUMABLE COSTS 6.97%
Annual Personnel Costs/Shift 835,556 OTHER COSTS 14.94%
Annual Personnel Costs 635,556 TOTAL COST 100.00%
13-Jan-94
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Page 1

January 1993

Table AiC-18-CX
JAMAICA

RAOAD CONT

Cost Comparisons

30 SJA per US Dollar

Type of Equipment
Capacity

Capitat Cost of Equipment
Spare Parts

Customs

Tota!l Capital Investment

tstimated Economic Life
Based on Planned Use

Number of Shrits per Day
Hous of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

9,432,265 SUA

471,83
405,164
10,389,072 SJA

Rear Loader, Partially Mechanically Loaded from 1.0 ¢.m.
Containers
18.0 cubic meters

100000 SUS/ruck
700 SUS/container

5.00% of Cepital Cost

5 years (replace containers mid - way)

1.00 shifts/day

2,498 hours/year

2.3 trips/shit

2.09 loads/shiit

0.55 Tonnes/cubic meter

20.7 tonnes/day

30 km one way

- SJA SJA
Annualized Capital Cost, when purchased in 1993
( 10,389,072 @ int of 43.00% over life) 5,086,858
Cost of Persannel; Shift
1.00 Uriver 62,400 $SJA/year 62,400
2 00 Workers 37.440 SJA/year 74,880
4.18 Attndts 31,200 SJA/year 130,316
0 50 Workshp Prsonnl 56,160 SJA/year 28,080
0.20 Suprvsry Prsonni 74,880 $Jr/year 14,076
0 20 Inspctn Peronnl 56,180 $JA/yeas 11,232
Administration 25% of above 80.471
Benefits 15% of above 60,353
Annual Personnel Costs, 'Shift 462,708
Annual Personnel Cost 462,708
153 -Jan-94

\“

Page 2 Table RC—-18-DX RA.OAD CONT
JAMAICA Cost Comparisons SJA
Consumables
Fue ( 8.00Itres/hr )( 10,968 ltres@ 10.00 SJAMr 199,680
Engine Uii  {  1.50 itres/hr ).( 3.744 ltres@ 70.00 SJA/Rr 202,080
Trans Oil ( 0.04lres/hr 3 100 lres @ 80.00 SJAM 5,960
Hydrk Ot (0.4 lres/hr ) ( 100 ltres@ 60.00 SIAM: 5,000
(Wheeis per Equipment Unit) [¢]
Tres { 1100 repl hrs 1( 13.8 tires @ 8,100 SJA/ea 123.802
Brake Lnng ( 600 tepl nrs ).( 25.0 units @ 1.500 SJA/ea 37.440
Broke Drum (1200 repi his ) iS5 units @ 2,000 SJA/ea 24,960
Clutch Pt { 1600 :eplhrs 1 1.6 untts 15,000 SJA/ea 23.400
Filtera { 80 repl tus ).( 31.2 sets @ 252 SJA/set 7.800
Frot. Gear ( 1000tepihrs ). 20.2 sets @ 2,000 SJA/ea 40.319
Other ( 15% additiona! over abova costs) 109,733
{ceals, grease, battery, afternator, atc)
Total Consumables/Year 841,285
Special Costs Attributable to Storage and
Containment at the Sowrce 75,182
Miscellaneous Costs 11% of capital cost of equipment 1,037,549
(taxes, insurance, regrstration, etc )
Annuel Cost of Equipment Unit 7.503,583
it impizmented during 1983 =========
Tonnes Handled per year
( 20.7 tonnes/day 312 days'yr 80% availabie) 5,161
Cost per Tonine 1.454.04 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 344.97 SUA
EQUIPMENT COST 87.78%
PERSONNEL COST 6.17%
CONSUMABLE COSTS  11.21%
OTHER COSTS 14.83%
TOTAL COST 100.00%
iyl
S
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Page 1 Table RC-18-DL RLOAD CONT
JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar

Rear Loader, Partially Mechanically L aded from
1.0 c.m. Containers
18 0 cubic meters

Type of Equipment
Capacity

10,710,199 SJA 100000 SUS/truck
700 $US/container

500% of Capital Cost

Captal Cost of Equipment

535,510
562,285
11,807.994 SJA

Spare Parts
Customs
Totai Cap.1a! Investment

Estimated Economic Life
Based on Planned Use 5 years (replace containers mid—way)

Number of Shifts per Day 1.00 shifts/day

Houwrs of Operation/Year 2,496 hours/year

2.8 vips/shift 20 km one way

Number of Trips per Shift

Coinplete Loads per Shift 2 50 loads/shift
Typica! Denstty of Solid
\Waste in Loaded Vehicle 0 55 Tonnes/cubic meter

Typical Productivity 24 .8 tonnes/day

SJA SJA
Annuahzed Capital Cost, when purchased in 1993
( 11,807,994 @ int of 43.00% over life) 5,776,053
Cost of Personne!:Shrft
1 00 Dirver 62,400 SJA/year 62.400
200 Workers 37.430 SJA/year 74,880
501 Attndts 31,200 SJA/year 15C,207
0 50 Workshp Prsonnl 56,160 SJA/year 28,080
0 20 Suprve’y Prsonni 74,880 SJA/year 14,978
0 20 inspctn Peronnl 58.150 SJA!year 11,232
Administration 25% of above 86,944
Benefits 15% of above 65,208
Annual Personnel Costs/Shift 499,926
Annual Personne! Cost 499,926

13-Jan-94

Page 2 Table RC-18-DL RAOAD CONT
JAMAICA Cost Comparisons SJA
Consumabies i
Fuel { 8.00Ilbes/hr ){ 19.968 lires@ 10.00 SJA M 199,680
Engine Oil (  1.50 lires/hr 1L 3.744 Itres@ 70.00 SJA T 262,080
Trans Oil { 004 Ilitres/hr 1.( 100 itres@ 60 00 SJAftr 5,990
Hydrkc Ot (  0.04 lires/hr )1( 100 tires & 60.00 SJAItr 5,900
(Wheels per Equipment Unt) 6
Ties { 1100 repihrs ) { 13 6 tires @ 9,100 SJA/en 123.892
Brake Lang ( 600 rapl hrs ).{ 250 units @ 1.500 SJA/ea 37.440
Brake Drum ( 1200 repl hrs )( 12 S urts @ 2,000 SJA/ea 24 560
ClhutchPt (1600 repl hrs ). 1 6 units 15.C00 SJA/ea 23.400
Filters { 80 repl hrs 34 31 2 sets @ 250 SJA/sat 7.800
Prot. Geesr (1000 repl hrs ). 22 2sets @ 2,000 SJA eu 44 482
Othar { 15% additional over above costs) 110.354
(seals, grease. battery, alternater, etc )
Tctal Consumablas/Year 846.049
Special Costs Attributable to Storage and
Containment at the Sowce 90.119
Miscellizneous Costs 11% of capital cost of equipment 1178122
(taxes insurance, registration, elc )
Annual Cost of Equipment Unit 8.390.269
If implemented during 1993 ========s==
Tonnes Hand!rd per year
{ 24 8tonnes/day 312 days/yr 80% available) 8.186
Cost per Tonne 1 356 38 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 321.80 SJA

EQUIPMENT CQST 68.84%
PERSQNNEL COST 5.96%
CONSUMABLE COSTS 10.08%
OTHER COSTS 15.12%
TOTAL COST 100.00%



Page 1

January 1993

Type of Equipment
Capacity

Capral Cost of Equipment
Spave Farts

Customs

Total Captal investment

Estimated Fcononuc Life
Based cn Planned Use

Numter of Shritts per Day
Hours of Operation/Year

Humber of Trps per Shift
Complete Loads per Shit

iypical Densty of Sobd
Waste in Losded Vehicle

Typical Productant,

Tabe RC - 18-DS
JAMAICA

R/L.OAD CONT

Cost Comparisons

30 SJA per U3 Dollar

11,887,328 S 1A

Fear Loader. Partially Mechanically Loaded fiom 1 0 ¢ m
Containers
18 0 cubic meters

100000 SUS/ruck
700 SUS/container

594.356 5 00% of Captal Cost

624,085
13.105,779 SJA

5 years (replace containers mid—way)

100 shifts/day
2,496 hours/year
32 trps/shit

2 89 loads/shift

0 55 Tonnes:cubic reter

28 6 tonnes/day

10 km one way

o T T T SJA SJA
Anruakzed Capral Cost, wher. purchased in 1993
{ 13105779 @ intof 43 00% over !fe) 6.410.884
Cost oi Personnel. Shift
1 00 Crrver 62.400 SJA/year 62,400
200 Workers 37.440 SJA/year 74,880
577 Altndts 31,200 SJA'year 180,055
0 50 Wortkshp Prscnnt 55,167 SJAyear 28,080
0 20 Suprvary Prsonnl 74,880 SJAyear 14,976
G 20 In=pctn Peronnl 56,160 SJA year 11,232
Adrmiristration 25% of above 92,908
Beneh!- 15% of above 69.679
Annual Personnel CostsiShrit 534,208
Annual Personnel Cost 534,208
13-Jan-93

Page 2 Taole RC -18-DS RAOAD CONT
JAMAICS, Cost Comparisons SJA
Consumables T T
Fue! ( 800Itres/hr ). 19.968 Ihes@: 10 00 SJAN: 199 680
Engine Qil ( 150litresihr 1 3744 thes@ 70 00 SJAMr 262.080
Trans Qil { 0O04ltes/hr ) 100 ltes@ 60 00 SJA'Rr 5960
Hydrice Oil (004 Ires/hr X 100 ltres(@ 60.00 SJA'Nr 5.990
(Wheels per Equipment Unit) 6
Tires { 1100 replhrs 3( 13 6 tires @ 9.100 SJA/ea 123.892
Brake Lnng 600 repl hrs ). 25 0 unds 1.500 SJA/ea 37.440
Brake Drum ( 1200 repl hrs )R 12 5 untts v 2.000 SJA/ea 24 9680
Clutch Pit {1600 rep! hrs )( 18 units 15,000 SJA'ea 23 400
Filters ( 80 rep! hrs )0 31 2 sets 3 250 SJA/set 7.800
Prot. Gear (1000 rept hrs ). 24 1sets @ 2,000 SJA ea 48 278
Other { 15% additiona! over .1bove cosls) 10.927
(seals, grease. battery alternator. etc )
Total Consumables,Year 850,337
Special Costs Attributable to Storage and
Contninment at the Souce 103.378
Miscellaneous Costs 11% of capital cost of equipment 1.307.608
(taxes. insurance. registration, etc)
Annual Cost ot Equipment Unit 0.207.013
If implemented during 1993 S=====z=z ==
Tonnes Handled per year
(  28.6tonnes/day 312 days/yr 80% available) 7.130
Cost per Tonne 1.291.27 SJA
Aver. Cost per Person ( 0.23 tonnes/cap/yr) 308.35 SJA

EQUIPMENT COST 68.63%
PERSONNEL COST 5.80%
CONSUMABLE COSTS 924%
OTHER COSTS 15.33%
TOTAL COST 100.00%

/41



Page i Tanble RC -18-T R/LOAD CONT Page 2 Table RC-18-T R/LOAD CONT

JAMAICA Cost Comparisons
January 1993 3C "JA per US Dollar JAMAICA Cost Comparizons SJA
Corsumables )
Type of Equipment Rear Loader. Pastially Mechanically Loaded iom 1 O cm Fuel { 200lbes/hr ) 19.968 Itres@ 10.00 SJALS 199.680
Containers Engine O (150 lires/hr ).( 3.744 (res@ 70.00 SJA'fr 262.080
Capacity 18 0 cubic meters Trans Oil { 004Imes/hr 1 ( 100 It 2s & 60.00 SJAItr 5.990
Hydrke O (004 Iresihr 3.0 100 Itres@ 60.00 SJA'Y 5,990
Captal Cost ot Equiprrient 12,621,818 SJA 100000 SUS/truck (Wheels per Equinment Unit) 6
700 SUS/container Tires { 1100repl hrs ).( 13 6 tires @ 9.100 SJA/ea 123802
Spare Pa-ts 631,091 500% of Capttal Cost Brake Lnng ( 600 repi hrs A 25 0 units @ 1.500 SJA/ea 37.440
Customs 862,645 Brake Dium {1200 repl hrs ). 12.5 units (@ 2.000 SJA/en 21.960
Total Coctal lrvestment 13,915,555 SJUA Clutch PR ( 1300 repithrs K 16 unts 15,000 SJA/jea 23.400
Filters { 80 rapl hrs ).( 31 2 sets @ 239 SJA/set 7.800
Estimated Economic Life Prot. Gear ( 1000 repl hrs ) 253 sets @ 2.0 SJA/ea 50.658
Based on Planned Use 5 years (replace containers mid—way) Other ( 15% addrtional over above costs) 111,284
(seals. grease, battery, alternator, etc )
Humber of Shifts per Day 100 shis/day T
Total Consumables Year 853175
Hows ¢! Operation/Year 2,496 hours/year
Special Costs Attnibutable to Storage and
Humber of Trips per Sheft 35 trips/shit 5 km one way Containment at the Souwrce 112,463
Complete Loads per Shilt 312 loads/shift
Miscellaneous Costs 11% of capital cost of equipment 1,358,400
Typical Densav of Sold {taxes, insurance, registration, etc )
Waste in Loacded Vehicle 0 55 Tonnes/cubic mete:
Annual Cost of Equipment Unit 9.716.634
Typical Productmvity 30 3 tonnes/day If implemented during 1993 T=========
I SJA SJA
Arnualized Capntai Cost, when purchased in 1993 Tonnes Handled per year
( 13 915,555 @ int ot 43.00% over iife) 6,806,897
{ 30.9 tonnas/day 312 days/yr 80% available) 7.719
Cost ct Personnel, Shrit
100 Drver 62 400 $JA/year 62,400 Cost per Tonne 1.258.72 SUA
2 07 Workers 37.440 SJA/year 74,880
5 25 Atindts 31.200 SIA year 194,936
0 50 Workshp Prsonni 56 160 SJA/year 28,080 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 298.63 SUA
0 20 Suprvsry Prsonni 74,880 SJA/year 14,876
0 2C Inspctn Peronnl 56,160 SJA/year 11,232
Administration 23% of above 96.626 EQUIPMENT CQST 70.06%
Benefits 15% of above 72,489 PERSONNEL CQST 572%
————————— CONSUMABLE COSTS 6.78%
Annual Personnel Costs/Shiit 555,599 OTHER COSTS 15.45%
Annual Personnel Cost 555,599 TOTAL COST 100.00%

13-Jan-94
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Page 1

January 1993

Table RL -10-DX
JAMAICA

Cost Compartsons

RTAR LOADER

30 SJA per U3 Dollar

Type of Equipment
Cagacity 10 0 cubic meters
Caputai Cost of Equipment

Spw s Parts

Customs

Totul Capdal investment

Estimated Economic Le
Based on Planned Use

Number of Shrits per Day
Hows of Operation:Year

Number of Trips per Shrft
Complete Loads per Shift

Typ.cal Densdy of Sohd
~/aste i~ Loaded Vehicle

ryp.cat Productnaty,

Anruahzed Capital Cest, when purchased 11

{ 2315250 @ intot
Ccst of Personnel. Shift

1 00 Drner

30C Workers

0 00 Attndts

0 50 Workshp Prsonni

2 20 Suprvrry Prsonnt

0 2C Inspctn Peronni
Administtation
Benefits

Rear Loader, Manually Loaded

2,100,000 SJA
105,000
110,250

2,315,250 SUA

5
1 00 shifts,day
2.496 hours/year
19 tnips/shift

1 68 loads/shift

0 50 Tonnes:cubic meter

8 4 tonnes/day

70000 $US/ruck

5 00% of Capital Cost

30 km one way

1993
43 00% over life)
62.400 SJA year
27 .440 SJAyear
31.200 SJAyens
56.160 SJA 'year
74,880 $JA/year
58.160 SJA'yeas

25% of above
15% of above

Annual Personnel Costs/Shit

Annual Persannel Costs

13-Jan-94

-

132,538

62.400
112,320
0
28.080
14,9768
11.232
57,252
42,039

320,199

329.169

Page 2 Table RL- 10 -DX REAR LOADER
JAMAICA Cost Comparisons SJA
Corsunables
Fue! { 700ites/he ).( 17.472 Iires @ 100 SJA/Rr 174,720
Engine Jil  { 150 Ibes/hr ) 3.744 lives@ 700 SJA'Rte 282,080
Trans Ol { O040ites/hr )( 998 Ifres@ 800 SJA'Rr 59.904
Hydrle Ot (030 htes/hr ) 749 tr3rs@ 600 SIARY 44 928
(Wheels per Equipmznt Unit) 6
Twes { 1100 repl hrs 1.( i3 6tires @ 70000 SJAjea 95.302
Brake Lnng ( 800 rep! hrs ).( <5 0 units @ 1500 SJA/ea 37.440
Brake Drum ( 1200 rep! hrs 1 ( 12 5 untts @ 20000 SJA/ea 24 960
Clutch Pt ( 1600 replhrs ).( 1.3 unts @ 150C5 0 SJA/ea 23,400
Fikters { 80 repl hrs ) 312 sets @ 2500 SJA/set 7.800
Prot. Gear ( 1007 repihrs ).( 10.0 sets @ 2000.0 SJA/ea 19.968
Other (  15% additional over above costs) 112,575
(senls, grease, battery, aternator. etc )
Total Consumables;Yeas 883.077
Special Costs Attributable to Storage and
Contr.nment at the Source 0
Miscellaneous Costs 11% of capital cost of equipment 231.000
(taxes. insurance. registratior, etc.)
Annual Cast of Equipmaent Unit 2,555814
it implemented during 1993 sm=zz=z=z:=
Tonnes Handled per year
( 8.4 tonnes/day 312 days/yr 80745 available) 2.097
Ccst per fonne 1.219 00 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 289 21 SJA

EQUIPIENT COST 44 31%
PERSONNEL COST 12.88%
CONSUMABLE COSTS  33.77%
OTHER COSTS 9.04%
TOTAL COST 100.00%
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January 1993

Table RL-10- DL
JAMAICA

Cost Compartsons
30 SJA per 'JS Dollar

REAR LOADER

Type of Equipment
Capacity 10 0 cubic meters
Capns: Cost of Equipment

Spase Parts

Customs

Total Captal investment

Estirated Economic Life
Based on Planned Use

Number of Shifts per Day
Houws ¢f Operatiov/vear

Humbe: of Trnps per Shift
Corplete Loads per Shift

Typscal Denstty of Sohd
Waste in Loaded V ehicle

Typcal Productvity

Rear Loader. Manually Loaded

2.100,000 SJUA 70000 SUS/truck
105,00 500% of Captal Ccst
110,250

2,315,250 SJA

5

100 shifts/day
2,496 hours/year
22 tips/shit 20 km one way

194 loads/shift

0 50 Tonnes/cubic meter

9 7 tonnes;/day

T SJA SJA
Anruahzed Captai Cost. when purchased in 1993
{ 2315250 @ intof 43.00% over Ife) 1,132,538
Cost of Personnel, Shrft
1 00 Drwver 62.400 SJA/year 62,400
3 00 Workers 37.440 SJA!year 112,320
0 00 Attndts 31,200 SJA/year o]
0 50 Workshp Prsonnl 56,160 SJA/year 28,080
0 20 Suprvsry Prsonni 74,880 SJA/year 14,976
0.20 Inspctn Peronnl 56,160 SJA/year 11,232
Administation 25% of ebcve 57.252
Benefits 15% of atove 42,939
Annual Personnei Costs/Shift 329,199
Annual Personnel Costs 329,199
13-Jan-94

Page 2 Table RL-10-DL REAR t CADER
JAMAICA Cost Comparisons SJA
Consumanles
Fuel ¢ 700lbesihr )( 17472 iibves. T 100 SJA N 174,720
Engine Qi | 150 Itres/hr ) 3.744 |tes@ 70.0 SJAMr 262,080
Trans Oil { 040 lives/hr }.( 998 Itres@ 800 SJA N 59.904
Hydrle Oit {030 Itres/hr )( 749 lbes@ 800 SJA' 44, 928
(Wheels per Equipment Una} 6
Ties ( 1100 repl h:s ){ 13 6 tires @ 70000 SJA/ea 95.302
Brake L nng 600 repl hrs ) 25 0 units '@ 15000 SJA/ea 37.440
Brake Drum 1200 repl hrs }.( 12 5 unitz @ 20000 SJA/ea 21.960
Ciutch PRt { 1600 repl his ).( 16 unts @ 150000 SJA/ea 23.400
Filters ( 80 repl hre K 31 .2 sets @ 2500 SJA/set 7.800
Prot. Gear ( 1000 repl hts )¢ 10 0 sets @ 20GG 0 SJA/ean 19 968
Othe- { 15% additonal over above costs) 112525
izeals, greasa. battery, alternator, etc )
Total Consumables,Year 863.077
Special Costs Attibutable to Storage and
Contarnment at the Sowrce v}
Misceilaneous Costs 11% of capital cost o! equipment 231,000
(taxes. insurance. registation, elc )
Annual Cost of Equipmer: Unit 2555814
If implemented during 1993 —ez==z===cz
Tonnes Handled per year
( 8.7 tonnes/day 312 days/yr 80% available) 2.419
Cost per Tonne 1.056.47 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr} 250.65 SUA
EQUIPMENT COST 44.31%
PERSON® £L COST 12.88%
CONSUMABLE COSTS  33.77%
OTHER COSTS 9.04%
TOTAL COST 100.00%
o A
,q ll
}
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Page 1

January 1993

Table RL-10-DS
JAMAICA

Cost Comparsons
30 SJA per US Dollar

REAR LOADER

Type of Equipment
Capacity 10 0 cubic meters
Cagtal Cost ot Equipment

Spare Parts

Customrs

Totu! Captai investment

Estimated Economic Life
Based on Planned Use

*iumbpe: of Shiftts pei Day
r+ours of QperationYear

Numbe: of Tnips per Shift
Complete Loads per Shit

Typ.cat Densty of Sohd
\Waste in Loaded Vehicle

Typical Productnvit,

Fear Loader, Manually Loaded

2,100,000 SJA 70000 SUS/fruck
105,000 500% of Capita: Lost
110,250

2315250 SJA

5
1 00 shfts/day
2,498 hours/year
24 tnps’shift

10 km one way

2 16 loads/shift

0 50 Tonnes/cubic meter

10 8 tonnes/day

SJA

Anrualized Captal Ceost, when purchased in 1993

( 2315250 @ intof 43 00% over Ife) 1,132,538
Cost of Personnel Shit
1 0C Drwver 62.400 SJA/yeer 62,400
3 0C Workers 37.430 SJA/year 112,320
0 00 Attndts 31.200 SJAJyear 0
0 5C Workshp Prsonnl 56.160 SJA'year 28,080
0 2C Suprvery Prsonnt 74.880 SJAyear 14,976
0 2G inspetn Peronnl 56,160 $JA/year 11,232
Adminisyation 25% cof above 57,252
Benefits 15% of above 42,939
Annual Personnel Costs/Shift 329,199
Annual Personnel Coss 329,199
13-Jan-24

Page 2 Tatle RL-10 -DS REAR LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 700 ites/ir )( 17.47213es@ 100 SJA 174.720
Engire Oil | 150 Ites hr ).( 3.744 Ires@ 700 SJAN: 282,080
Trans Oif { 040 Iteuitr ) ( 998 Ires@ 800 SJA 'Ky 59.904
Hydrt: it (030 Itres/in ) 749 Ihes@ 800 SJA'Nr 44 928
(Wheels per Equipment Unn) 6
Tiues { 1100 repl hrs )0 13 6 tires (@' 70000 SJA/ea ©5.302
Brake Lnng { 600 repl hrs ) ( 25 0 units @ 15000 SJA/ea 37.440
Brake Drum (1200 trep! hrs ).( 12 5 untts (@ 20000 SJA/ea 24 960
Clutch Pit { 1600 repihrs ).( {6 untts @ 15000 0 SJA/ea 23.400
Filters { 80 repl hrs ).( 31 2sets @ 2500 SJA/set 7 800
Prot. Gear { 1000tep! hrs ). 100 sets @ 20000 SJA/ea 19968
Other { 15% ad'ditonal over nbove costs) 112,575
(seals. g zas2. battery alternator, etc)
Tectal Consumables/Year 863077
Special Costs Attiibutable ic Stoiage and
Cont:unment at the Source 0
Miscelluneous Costs 11% of capital cost of equipment 221.000
(laxes, insurtnce, registration, etc )
Annual Cost of £ quipment Unit 2.555814
it imple mented during 1993 ZZz=s=zaz= o=
Tonnes Handled per year
(10 8 tonnes/day 312 days/yr B80% avaitable) 2.696
Cost per Tonne 948 11 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 224 94 SJA
EQUIPMENT COST 4431%
PERSONNEL COST 12 88%
CONSUMABLE COSTS  33.77%
OTHER COSTS 9.04%
TOTAL COST 100 00%
L
/55
S



Page 1 Table RL-10-T REAR LOADER Page 2 Table RL-i0-T REAR LOADER

JAMAICA Cost Comparisons
January 1693 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
_ T Consumables - i I
Type of Equipment Rear Loader. Manually Loaded Fue! { 700Itres/hr ).( 17.472 Ires@ 100 SJAMr 174720
Engine Oil 1 50 Itres/hr ) 3.74: Itres@’ 700 SJAMr 282.080
Capacity 10 0 cubic meters Trans Ol { 040 Itresihr )4 998 Itres(@ 60 0 SJA M 59,904
Hydrke Qil { 0 30 Itres/hr 1 749 ites@ 60.0 SJA s 44 928
Captal Cost of Equipment 2,100,000 SJA 70000 SUS/truck (Wheels per Equipment Unit) 6
Twes { 1100 repl hrs 1 13 6 tires @- 70000 SJA/ea 95 302
Spare Parts 105,000 5.00% of Capial Cost Brake Lnng ( 800 repl hrs ) ( 25 0 untts 1500 0 SlA'ea 37.440
Customs 110,250 Brake Drum (1200 repl hrs 3£ 12 5 unts @ 20000 SJAen 24 960
Total Capnal investment 2,315,250 SUA Clutch Pt { 1600repl his 3 { 16 unes @& 15000 0 SJA/ea 23 400
Filters { 80 repl hrs ) ( 31 2sets @ 2500 SJA/set 7.800
Ectimated cconomic Life Prot Gear { 1000 rep! hrs ) ( 10 0 sets (@ 2000 0 SJA/ea 19 968
Based o Planned Use 5 Other ( 15% additional over above costs) 112575
(seals, grease battery, alternator . etc )
Number of Shiis per Day 1.00 shifts;day e m - e o
Total Consumables,;Year 863.077
Hous cf Operation/Year 2,496 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 2.5 tnps/shift 5 km one way Containment at the Sowce 0
Complete Loads per Shi# 2 29 loads/shift
Miscellaneous Costs 11% of capital cost of equipment 231.000
Typical Densty ¢ f Sotid (taxes. insurance. registration. etc )
Vaste in Loadeo Vehicle 0 50 Tonnes’cubic meter
Annual Cost ¢ Equipment Unit 2555814
Typ cal Productvity 11 5 tonnes/day if implemented during 1993 Tz==z=s=.z
T ) SJA SJA
Annualized Caprta! Cost, wnen purchased in 1993 Tonnes Handled per year
{ 2.315250 @ intof 43.00% over ime) 1,132,538
(115 tonnes/cay 312 days/yr 80% aveilable) 2.859
Cost of Personnel; Shrit
1 00 Drver 62,400 SJA/year 62,400 Cost per Tonne 893 94 SUA
3 00 Workers 37.440 SJA/yeas 112,320
0 00 Afindts 31.200 SJA/year [o]
0 50 Workshp Prsonni 56.160 SJA/year 28,080 Aver. Cost per Person ( 0.24 tonnes/cap/yr} 212.09 SJUA
0 20 Suprvsry Prsonnl 74.880 S.lyeas 14,976
0 20 Inspctn Peronni 56.160 SJA/year 11,232
Administration 25% of above 57.252 EQUIPMENT COST 44 31%
Benefits 15% of above 42,939 PERSONNEL COST 12.88%
————————— CONSUMABLE COSTS  33.77%
Annual Personnel Costs/Shit 329,199 OTHER COSTS 9.04%
Annual Personnel Cosls 329,199 TOTAL COST 100.00%

13-Jan-9<¢
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Page 1 Table RL-18-DX
JAMAICA

January 1963

Cost Comparisons
30 SJA per US Dollar

REAR LOADER

Type of Equipment
Capacity 18 0 cubic meters
Captal Cost of Equipment

Spare Parts

Customs

Tota} Cepital investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
tlours of Operation/ var

Number of Trips per Shift
Complete Loads per Shrit

Typical Densty of Solid
Waste in Loaded Vehicle

Typical Productivity

Rear Loader, Manually Loaded

3,000,000 SJA 110000 $US/uck

150,000 5.00% of Capital Cost
157,500
3.307.500 SJA
S5
1 00 shifts/day
2,493 hours/year
30 km one way

1.4 trips/shiit

1.27 loads/shift

0 55 Tonnes/cubic meter

12 6 tonnes/day

SJA

Annualized Capital Cost, when purchased in 1993

{ 3,307,500 @ intot 43.00% over life) 1617912
Cost of Personnel, Shift
1 00 Driver 82 400 SJA/yea 62,400
3 03 Workers 37.440 SJA/yas 112,320
0 C) Attndts 31.200 SJA/year o]
0 50 Workshp Prsonnl £8.160 SJA/year 28,080
0.20 Suprvsry Prsonnl 74,880 SJA/year 14,876
0 2C Inspctn Peronnl 56,160 SJA/year 11,232
Administration 25% of above 57.252
Benefils 15% of above 42,939
Annual Personnel Costs/Shrt 329,199
Annua! Personnel Costs 329,199
14-Jan-94

Page 2 Table RL - 18 -DX REAR L DADER
JAMAICA Cost Comparsons SJA
Consumables - )
Fuel { 8.00 Irres/hr ).( 19,968 Itres@ 100 SJA Itr 190.680
Engine Oil {150 i4esshr )( 3744 ives @ 700 SJA e 262.080
Trans Oil i 040 \esthr PR 998 tires@: 60 0 SJA'tr 50.804
Hydric Oil {0 3C lres/hr K 739 lhes @ 600 SJAfr 44,528
(Wheels per Equipment Unit) 6
Twes { 110Ctepl hts )4 13 6 tires @ 91000 SJA/ea 123892
Brake Lnng 60C repi hrs ).( 25 0 untts (@ 1500 0 SJA/ea 37.440
Brake Drum ¢ 17Crepl hra ) ( 12 5 untts @ 26000 SJAjea 24.960
Clutch Pk {1800 rept trs ) ( 18 unts @ 15000 0 SJA/ea 23,400
Fitters { 80 rep! hrs }( 31 2 sets @ 2500 SJA/set 7.800
Prot. Gear ( 1C0Orepl hrs ) ( i00ses @ 2000.0 SJA/er 19,968
Other { 15% additional over above costs) 120.6C8
(seals, grease. battery, alternator. efc )
Total Consumables/Year 924,660
Special Costs Attributable to Storage and
Containment at the Source [¢]
Miscellriecus Costs 11% of capital cost of equipment 330.000
(taxes. insuranc - registration, custome, etc.)
Annuai Cost of Equipment Unit 3.201.7N
{f implemented during 1993 ======z :=--
Tonnes Handled pet year
{ 12.6 tonnes/day 312 days/yr 80% available) 3.145
Cost pet Tonans 1.018.068 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 23154 SJA

EQUIPMENT COST 50.53%
PERSONNEL COST 10.28%
CONSUMABLE COSTE  28.88%
OTHER COSTS 10 31%
TOTAL COST 100.00%

e
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Page 1

January 1993

Table RL-18-DL
JAMAICA

REAR LOADER

Cost Comparison-

30 SJA per US Dollar

Type of Equipment
Carnacity 18 0 cubic meters
Capital Cost of Equipment

Spare Parts

Customs

Total Captal Investment

Estimated Economic Life
Bazed on Planned Use

Number ¢f Shitts per Day
Hows of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Sold
\Waste in Loaded Vehicle

Typical Productivity

Rear Loader, Manually Loaded

3.000,000 SJA
150,000
157,500

3.307,500 SJA

5
1.00 shifts/day
2,498 hours/year
16 trips/shift

1.42 loads/shift

100000 SUS/ruck

5.00% of Capital Cost

20 km one way

0 55 Tonnes/cubic meter

14 0 tonnes/day

Annuaiized Capital Cost, when purchased in
( 3,307,500 @ intof

Cost of Personnel, Shift

100 Drver

3.00 Workers

0 00 Atindts

0.50 Workshp Prsonni

0.20 Suprvsry Prsonnl

0 20 Inspctn Peronni
Administration
Benefits

1623
43.00% over life)
62,400 SJA/year
37.440 SJA/year
31,200 SJA/year
56,180 SJA'year
74,880 SJA/year
58,180 SJA/year

25% of above
15% of above

Annual Personnel Costs/Shift

Annual Personnel Costs

13-Jan-94

1.617.912

62,400
112,320
0
26,080
14,976
11,232
57,252
42,039

329,199

329,199

Page 2 Tabwe SL- .8 -DL HEAR LOANER
JAMAICA Cos! Comparisons SJA
Consumables o
Fuel ( 800 ites/hr i 19.968 Itres@ 100 SJA'R 199.680
Engine Cil. {150 Itres/hr ).( 3.744 lires @ 700 SJA/Mttr 262.080
Trans Oil { 0.40 ltbes/hr A 998 lives@ 800 SJARr 59.904
Hydrle Qil (€30 ltres/hr 1 749 ltres@ 60.0 SJA/r 54928
(Wheels per Equipment Unit) 6
Tires { 1100 repl hrs ).( 13 6 tires @ 910C 0 SJA/ea 123.892
B:aielnng ( 6090 repl hrs 1 25.0 units @ 15003 SJA/ea 37.440
Brake Drum (1200 rep! Fis )( 12.5 units @ 20000 SJA/ea 24 960
Clutch Pit ( 1600 repl his 3( 1.6 unts @ 15000 ¢ SJA/ea 23.400
Filters ( 80 repi b = K 31 2sets @ 2500 SJA/set 7 800
Prot. Gear { 100%repl hrs . 10.0 sets @ 20000 SJA/ea 19,968
Other { 15% additional over above costs) 120.608
(seals, groase. i attery. alternator, etc )
Total Consumables/Year 924,660
Specia! Costs Attributable to Storage and
Cortainment at the Source 0
Miscellaneous Costs 11%% of capital cost of equipment 330.000
(taxes. insurance. regstration, etc.)
Annual Cost of Equipment Unit 3.201.77
It imp'emented during 1993 =====z=_r _=x
Tonnes Handled per year
{ 14.0 tonnes/day 312 days/yr 60% available) 3,498
Cost per Tonne 91523 SJA
q
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 21714 SJA
EQUIPMENT COST 50.53%
PERSONNEL COST 10.28%
CONSUMABLE COSTS  23.88%
OTHER COSTS 1231%
TOTAL COST 100.00%

/55



Page 1 Table RL-18-DS
JAMAICA

January 1993

Cost Conparisons
30 SJA per US Dollar

REAR LOADER

Type of Equipment
Capacity 18 0 cubic meters
Capital Cost of Equipment

Spare Pats

Customs

Tota! Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Shits per Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
\Vaste in Loaded Vehicie

Typical Productivity

Rear Loader, Manually Loaded

3,000,000 SJA 100000 SUS/MHruck
150,000 5.00% of Capital Cost
157,500

3,307,500 SUA

5

1.00 shifts/day
2,496 hours/year
1.7 trips/siiift 10 km one way

1.53 loads/shift

0.55 Tonnes/cubic meter

15 2 tonnes/day

SJA SJA

Annualized Capital Cost, when purchased in 1993

{ 3.307,500 @ into! 43.00% over lfe) 1,617,912
Cost of Personnel; Shift
1.00 Drwer 62.400 SJA/year 62,400
3 00 Workers 37.440 SJA/year 112,320
0 00 Atindts 31.200 SJA/year 0
0 5C Workshp Prsonnl 56,160 SJA/yeas 28,080
0 20 Suprvsry Prsonnl 74.88C SJA/year 14,976
0.20 Inspctn Peronnl 56,160 SJA/year 11,232
Administration 25% of above 57,252
Benefits 15% of above 42,939
Annual Personnel Costs/Shift 329,199
Annual Parsonnel Costs 329,196
14 ~-Jan-94

Page 2 Table RL-18-DS REAR LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fue! { 800Iitres/hr ).{ 19.968 liyes(@ 100 SJA e 199.680
Engine Oit  (  1.50 lires/hr ) 3.744 imes@ 700 SJAmr 282,080
Trans Oil ( 040 ltres/h: ).( 998 litres @ 800 SJAiti 59,904
Hydtle Oil { 0.30 ltres/hr Ia 749 lyes@: 800 SJA/r 44,928
(Wheel!s per Equipment Unit) 6
Tres { 1100repl brs ). 13 6 tires @ 1000 SJA/ea 123.892
Brake Lnng ( 600 repl hrs ) ( 250unis @ 15000 SJA/ea 37.440
Brake Drum ( 1200 repl hts ).( 12 5 units (@ 20000 SJA/ea 24 960
Clitch Pt ( 1600replhrs  ).( 16unts @ 150000 SJA/ea 23,400
Filters { 80 repl h's ).( 312sets @ 2500 SJA/set 7.800
Prot. Gear { 1000 repl hrs ). 10 0 sets @ 20000 SJA/ea 19,468
Other { 15% additional over above costs) 120.80¢8
(seals, grease. battery, alternator, etc)
Total Consumables/Year 824,660
Special Costs Atributable to Storage and
Containment at the Source 0
Miscellaneous Costs 11% of capital cost of equipment 330.000
(taxes, insurance, registration, etc.)
Annual Cost of Equipment Unit 3.201.771
If imptemented during 1983 m====s==z=c==
Tonnes Handled per year
( 15.2tonnes/day 312 days/yr 80% available} 3782
Cost per Tonne 846.67 SJA
q
Aver. Cost per Peison ( 0.24 tonnes/cap/yr) 200.87 SJA

EQUIPMENT COST 50.63%
PERSONNEL COST 10.28%
CONSUMABLE COSTS  28.88%
OTHER COSTS 10.31%
TOTAL COST 100.00%



Page 1

January 7993

Table RL~18-T
JAMAICA

Cost Comparisons
30 SJA rer US Dollar

REAK LOADER

Type of Equipment
Capacity 18.0 cubic meters
Capttal Cost of Equipment

Cpare Parts

Total Car.ftal Investment

Estirr ated Economic Life
Based on Pianned Use

Nurnb » of Shifts ger Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Sohd
Waste in Loaded Vehicle

Typical Productivity

Rear Loader, Manually Loaded

3.000,000 SJA 100000 SUS/truck
159,000
157.500

3.307.500 SJA

£.00% of Capital Cost

5
1.00 shifts/day
2,496 hours/year
1.8 trips/shift 5 km one way

1.59 loads/shift

0.55 Tonnes/cubic meter

17,.8 tonnes/day

3JA SJA

Annualized Capttal Cost, when purchased in 1993

{ 3,307,500 @ int of 43.00% over life) 1,617,912
Cost of Personnel; Shift
1.00 Driver 62,400 SJA/year 62.400
3.00 Workers 37,440 SJA/year 112,320
000 Attndts 31.206 $JA/year 0
0 50 Workshp Prsonnl 56.160 SJA/year 28,080
0.20 Suprvsry Prsonnl 74,88V SJA/yeas 14,976
0.20 Inspctn Peronn! 56,160 SJA/year 11,232
Administration 25% of above 57,252
Benefits 15% of above 42,939
Annual Personnel Costs/Shift 329,199
Annual Personne! Costs 329,199
14 -Jan-94

Page 2 Table RL-18-T REAR LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 800Iltres/hr 3 19.968 ittes @ 100 SJAMr 199,680
Engine Oit ( 1.50 lves/hr ) 3.744 ites@ 700 SJA/Rr 762,080
Trans Cil ( 040 lires/hr ). 998 lives@ 600 SJAr 59.904
Hydric Oil { 030 itres/hr ) 749 lbes@ 800 SJAitr 44 928
{(Wheels per Equipment Unit) 6
Twes { 1100repl bus ) 13 6 tires @ 21000 SJA/ea 123.t92
Brake Lnng ( 800 repl hrs )( 25 0 units @ 1500 0 SJA/ea 37.440
Brake Drum (1200 repl hrs ) 12 5 untts @ 2000.0 SJA/ea 24 960
Clutch Pit {1600 repl hrs ). 1.6 uiits @ 15000 0 SJA/ea 23,400
Fiters { 80 repl hrs ).( 312sets @ 2500 SJA/set 7.800
Prot. Gear (1000 repl hrs Y 10.0 sets @ 2000.0 SJf/ea 19 948
Other { 15% additional over above costs) 120,808
{s2als, grease, battery, alternator, etc.)
Total Consumables/Year 024,660
Special Costs Attribu’ 1ble to Storage and
Containment at the Sowrce 0
Miscellaneous Costs 11% uof capital cost of equipment 330.000
(taxes, insurance, registration, customs, etc )
Annual Cost of Equipment Unit 3.201.771
if implemented during 1893 =====z=====
Tonnes Hanaled per year
{ 15.8 tonnes/day 312 days/yr 80% available) 3.941
Cost per Tonne 812.39 SJA
Aver. Cosi oer Persan ( 9.24 tonnes/cap/yr) 192.74 SJA

EQUIPMENT COST 50.53%
PERSONNEL COST 10.28%
CONSUMABLE COSTS  28.88%
OTHEPR COSTS 10.31%
TOTAL COST 100.00%

)
VoY



Page 1 Table RP -9 - DX ROTO PACKER Page 2 Table RP -9-DX ROTO PACKER
JAMAICA Cost Com.zarsons
January 1993 30 SJA per U% Dollar JAMAICA Cost Comparisons SJA
Consumables
Type of Equipment Rear Loader, Manually Loaded Fuel { 7.00Ites/hr K 17,472 lites@ 100 SJA/Mr 174720
Engine Oil ( 150 Ittes/hr ) 3.744 ltres@ 700 SJA/Rr 282080
Capacity 9.0 cubic meters Trans Oil { 040 ltres/hr ).( 998 lires@ 60.0 SJA Htr 50.904
Hydric Ol ( 0.30 Ives/hr )( 749 lires@ 600 SJA/Nr 44,928
Capral Cost of Equipment 1,950,000 SUA 65000 SJA (Wheels per Equipment Unit) 6
Tires { 1100 repl hrs ).( 13.6 tires @ 70000 SJAjea 95.302
Spere Parts 97,500 5.00% of Capital Cost of Equipment Brake Lnng  ( 600 repl hrs )( 25 0 units @ 15000 SJAjea 37.440
Customs 102,375 B:zke Drum (1200 repl hrs )0 12.5 units @ 20000 SJA/ea 24 980
Total Captal Investment 2,149,875 SJA Clutch Pit ( 1600 repl hrs VKA 1.6 unts @ 15000 0 SJAjea 23.400
Filtters { 80 repl hrs ) 31.2sets @ 2500 S.in/set 7.800
Estimated Economic Lde Prot. Gear ( 1200repl hrs Y 10.0 sets @ 20000 SJA/ea 19.968
Baced on Planned Use 5 years Other { 15% additional over above ccsts) 112,575
(seals, grease, battery. alternator, etc)
Number of Shifts per Day 00 shifts/day T
Tetal Consumables 863077
Houws of Operation,Year 2,496 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 1.7 trips/shift 30 km one way Containment at the Source 0
Complete Loads per Shift 1.56 loads/shift
Miscellaneous Costs 11% of capital cost of equipment 214 500
Typical Density of Solid (taxes. insurance. registration, customs. etc )
Waste in Loaded Vehicie 0 50 Tonnes/cubic meter
Annual Cost of Equipment Unit 2415363
Typrcal Productvity 7 0 tonnes/day It implemented during 1093 S====z====z=
SJA
Annualized Capital Cost, when purchased in 1993 Tonnes Handled per year
( 2,149,875 @ int. of 43.00% over life utilized) 1,051,843
( 7.0 tonnes/day 312 days/yr 807 available) 1,747
Cost of Personnel, Shift
1.00 Driver 62,400 $JA/year 62,400 Cost per Tonne 1,382.42 SJA
3 00 Workers 37.440 SJA/year 112,320
0.00 Attndts 31,200 SJA/year 0
0 20 Workshp Prsonni 56.160 SJA/year 11,232 Aver. Cost per Person ( 0.24 tonnes/cap/yr) refuse 327.98 5JA
0.10 Suptvsry Prsonn! 74,880 SJA/year 7,488
0.10 Inspctn Peronnl 56,160 $SJA/year 5,616
Administration 25% of above 49,764 EQUIPMENT COST 43 .54%
Benefits 15% of above 37,323 PERSONNEL CuisT 11 85%
————————— CONSUMABLE COSTS  35.73%
Annual Personnel Costs/Shift 286,143 OTHER COSTS 8.88%
Annual Personnel Costs 286,143 TOTAL COST 100.00%
14~-Jan-94
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Page 1 Table RP~9-DL ROTO PACKER Page 2 Table RP-9-DL ROTO PACKER
JAMAICA Cost Comparsons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
Consumables -
Type of Equipment Rear Loader. Manually Loaded Fuel { 700ltes/hr ).{ 17.472 lres@ 100 SJA/Rtr 174,720
Engine Oil (  1.50 Itres/hr 1. 3.744 lhes@ 700 SJA 282.080
Capacity 9 0 cubic meters Trans Oit { 040 ltes/hr 1 998 Itres@ 600 SJA/Mr 59.904
Hydete Oil ( 0.30 itres/hr ).{ 748 ltrtes @' 60.0 SJA/Mr 44 628
Capital Cost of Equipment 1,950,000 SJA 65C00 SJA (Wheels per Equipment Unit) 6
Twes { 1t100repl hrs )( 13 6 tires @ 70000 SJA/ea 95,302
Spare Parts 87,500 500% of Capital Cost of Equipment Brake Lnng { 600 rep! hrs 2 250 units @ 1500 0 SJA/ea 37.440
Customs 102,375 Brake Drum (1200 repl hrs )0 12 5 units v 20000 SJA/en 24 960
Totai Capdal Investment 2,149,875 SJA Clutch PR ( 1600 rep! hrs ) 16 units & 150000 SJA/ca 23.400
Fiters ( 80 rep! hrs ) 21 2sets @ 2500 SJA/set 7.800
Estimated Economic Life Prot. Gear ( 1000 rept hts R 10.0 sets @ 2000 0 SJA/ea 19,968
Based on Planned Use S years Other { 15% additional over above costs) 112,575
(seals, grease, battery, alternator. etc )
Number of Shifts per Day 100 shifts/day T
Total Consumabies 883,077
Hours of Operation/Year 2,496 hours/yeas
Speciai Costs Attributable to Storage and
Number of Trips per Shift 2.0 trips/shift 20 km one way Containment at the Sowrce o]
Complete Loads per Shift 1.77 loads/shift
Misceliareous Costs 11% of capital cost of equipment 14,500
Typical Denstty of Solid (taxes, insurance, registration, customs. etc.)
V/aste in Loaded Vehicle 0.50 Tonnes/cubic meter
Annual Cost of Equipment Unit 2,415363
Typica! Productivity 8 G tonnes/day if imelemented during 1993 ===sz=====z=
SJA
Annualized Capital Cost, when purchased in 1993 Tonnes Handled per year
{ 2,149.875 @ int. of 43.00% over life utilized) 1.051,843
{ 8.0 tonnes/day 312 days/yr 8C% available) 1.983
Cost of Personnel,Shift
1.00 Drver 62.400 SJA/year 62,4C0 Cost per Tonne 1.211.75S4A
3 00 Workers 37,440 $JA/yeas 112,320
0.00 Atindts 31.200 $JA/year 0
0 20 Workshp Prsonnl 56,160 SJA/year 11.232 Aver. Cost per Person { 0.24 tonnes/cap/yr) refuse 287.49 SJUA
G 10 Suprvsry Prsonnl 74 880 $JA'yeas 7.488
0.10 inspctn Peronnl 56,160 SJA/vear 5.616
Administration 25% of above 49,764 EQUIPMENT COST 43.54%
Benefils 15% of ecove 37,323 PERSONNEL COST 11.85%
————————— CONSUMABLE COSTS 35.73%
Annual Personnel Costs/Shift 286,143 OTHER COSTS 8.88%
Annual Personnel Costs 286,143 TOTAL CCST 100.00%
14-Jan-94

&
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Page 1 Table RP~9-DS ROTO PACKER Page 2 Table RP-9-DS ROTO PACKER
JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
Consumables
Type of Equipment Rear Loader, Manually Loaded Fuel { 7.00ltres/hr 3.( 17.472 ltes@ 100 SJARr 174,720
Engine Oif  ( 1.50ites/hr ).( 3.744 Ires@ 700 SJA/r 282.080
Capacity 9 0 cubic meters Trans Oil { 040lres/hr )( 998 Itres @ 600 SJA'ltr 598.904
Hydrke Oit  (  0.30 Itres/hr 1.( 749 Itres@ 800 SJAYs 44,928
Captal Cost ot Equiument 1,850,000 SJA 65000 SJA (Wheels par Equipment Unit) 6
Twes { 1100replhrs )4 13 6 tires @ 70000 SJA/ea 95.302
Spare Paris 87.500 5.00% of Capital Cost of Equipment BrakelLnng { 600 repl hrs ).( 25 9 units (@ 15000 SJAjea 37.440
Customs 102,375 Brake Drum ( 1200repl hrs ) 12 5 units @ 0000 SJA/ea 24,960
Total Cagtal Investment 2,149,875 SJA Clitch Fit (1600 repl hrs ). 16 unts @ 150000 SJA/ea 23.400
Filters { 80 repl hrs ) 312 sets @ 2500 SJA/set 7.800
Estimated Economic Life Prot. Gear (1000 repl hrs ).( 100 sets @ 2000 0 SJA/ea 19,968
Based on Pianned Use 5 years Other { 15% additional over above costs) 112,575
(seals, grease, battery, alternator. etc)
Numbe: of Shitts per Day 1.00 shifts/day
Tolal Consumables £83.077
Hours of Operation/Year 2,496 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shift 2 2 trips/shift 10 km one way Containment at the Sowrce 0
Complete Loads per Shift 1 96 load's/shift
Misceilaneous Costs 11% of capital cost of equipment 214 500
Typical Denstty of Solid (taxes, insurance, registration, customs. etc )
Viaste in Loaded Vehicle 0 50 Tonnes/c ubic meter
Annurl Cost of Equipment Unit 2415363
Typical Productmvity 8 8 tonres/day If implemented during 1993 ====m=az o=
SJA
Arnualized Capital Cost, when purchased in 1993 Tonnes Handled ger yesr
( 2,149 875 @ int. of 43.00% over lffe utilized) 1,051,643
{ 8.8 tonnas/day 312 days/yr 80% available) 2,200
Cosi of Personnel
1.00 Driver 62,400 SJA/year 62.400 Cost per Tonne: 1.097.97 SJA
3.00 Workers 37.440 SJA/year 112,320
0 00 Atindts 31,200 $JA/year 0
0.20 Workshp Prsonni 56,160 SJA/year 11,232 Aver. Cost per Parson ( 0.24 tonnes/cap/yr) refuse 260.49 SGA
0 10 Suprvsry Prsonnl 74.880 SJA/year 7.468
0.10 Inspetn Peronnl £5,160 SJA/year 5616
Administration 25% of above 49,764 EQUIPMENT COST 43.54%
Benefits 15% of above 37.323 PERSONNEL COST 11.85%
————————— CONSUMABLE COSTS  35.73%
Annual Personnel! Costs/Shift 286,143 OTHER CQSTS 8.88%
Annual Personnel Costs 286,143 TOTAL COST 100.00%
14-Jan-94


http:1,097.97

Page 1 Table AP 9-T ROTO PACKER Page 2 Table AP-9-T ROTO PACKER

JAMAICA Cost Comparisons
January 1993 3C SJA per US Dollar JAMAICA Cost Comparisons SJA
Consumables T -
Type of Equipment Rear Loader, Manually L>uded Fuel {  700lbes/n K 17472 ibes@ 100 SJA'NY 174,720
Engine Oil { 150 Itres/hr ).( 2.744 ires@ 700 SJAi: 262 080
Capacity 9 0 cubic meters Trans Qil { 040 tres/hr 3.0 998 hes@ 800 SJAMr 59.904
Hydrlc Oif | 030 Itres/nr ) ( 749 Ires@ 600 SJA/M 44.928
Captal Cost ot Equipment 1,850,000 SJA 65000 SJA {Wheels per Equipment Unt) 6
Tires ( 1100rep! hrs )0 13 6tires @ 70000 SJA/ea 95.302
Spare Parts 97.500 500% of Captal Cost of Equipment Brake Lnng ( €00 rep! hrs ) ( 25 0 untts (a 15600 SJA/ea 37 .440
Customs 102,375 Brake Drum { 1206 repl h's ) ( 12 5 untts @ 20C0 0 SJA/ea 24 960
Total Capdal Investment 2.149.875 SJUA Clutch Pit { 1600 repl hrs ) ( i 6 unts @ 15000 0 SJA/ea 23 400
Filters { 80 repl iurs 3 ( 31 2 sels @ 2500 SJA/set 7 850
Estimated Econonuc Life Prot Gear ( 1000 repl hrs ) 10 0 sels @ 20000 SJA/ea 19.968
Based on Planned Use 5 years Other { 15°- additional over above costs) 112,575
(seals. grease battery, alternator. etc )
Numuer of Shitts per Day 1 00 shdts/day —— e m e - -
Tota! Consumabies 8683.077
Houwrs of OperatiorifYear 2.496 hours/yeasr
Special Costs Altributable to Storage and
Number of Trips per Shift 23 tips’shift 5 km ane way Containment at the Source 0
Complete Loads per Shift 2 07 loads/shift
Miscellaneous Costs 11% of capital cost of equipment 214,500
Typical Denstty of Solid (taxes. insurence. registation, customs etc )
\Waste in Loaded Vehicle 0 50 Tonnes/cubic meter
Annual Cost of Equipment Unit 2415383
Tyical Productvity 9 3 tonnes;/day 1 implemented during 1993 ==mzzazaz oz
B T T SJA T
Annualh:zed Capta! Cost, when purchased in 1993 Tonnes Handled per year
{ 2,149875 @ int of 43 0C% over ife utilized) 1.051,6843
( 9 2 tonnes/day 312 days/yr 80% available) 2320
Ccst of Personnel. Shrft
1 00 Drwver 62.400 SJA/year 62,400 Ccst per Tonne 1.041.08 SUA
300 Workers 37.440 SJA/year 112,320
0 00 Atindts 31.200 SJA/year 0
0 20 Workshp Prsonnl 56.160 SJAyear 11.232 Aver Cost per Perscn ( 0.24 tonnes/cap/yr) refuse 247.00 SJA
0 10 Suprvsry Prsonni 74,880 SJAyear 7.488
01C 'nspctn Peronnt 56,160 SJA'year 5818
Administration 25% of above 49,764 EOQUIPMENT COST 43 .54%.
Benefts 15% of above 37.323 PERSONNEL COST 11.85%
————————— CONSUMABLE COSTS  3573%
Annual Personnel Costs/Shift 286,143 CTHER COSTS 88%
Annual Personnet Costs 286,143 TOTAL COST 100 00%

14-Jan-94
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Page 1 Table SL-8-DL
JAMAICA

January 1993

SIDE LOADER
Cost Comparisons
30 $JA per US Dollar

Type of Equipmaent
Capacity 8.0 cubic meters
Capital Cost of Equipment

Speare Parts

Customs

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Howrs of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productvity

Side Loader Non-Compactor Tipping Truck

1,200,000 SJA 40000 SUSMruck

80" 0 5.00% of Capital Cost
83,000
1,323,000 S$JA
5 yewss
1.00 shifts/day
7 4868 hours/year
2.1 trips/shift 20 km one way

1.78 loads/shift

0.30 Tonnes/cubic mater

4.3 tonnes/day

SJA

Annualized Capital Cost, when puschasad in 1903

{ 1,323,000 @ int of 43.00% over life) 647,165
Cost of Personnel/Shrft
1.00 Driver 82,400 SJA/year 62,400
4.00 Workers 37.440 SJA/year 140,760
0.00 Attndts 31,200 SJA/year 0
0.20 Workshp Prsonni 56,180 $JA/vanr 11,232
0.10 Suprvsry Prsonnl 74,530 SJA/year 7,488
0.10 Inspctn Peronn! 56,160 SJA/ysar 5618
Administration 25.00% of above 59.124
Benefits 15.00% of above 44,343
Annual Personne! Costs/Shift 339,063
Annual Personnel Costs 330,063
16-Jan-94

Page 2 Tnable SL-8-DL SIDE LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 5.00itresth- ).( 12,480 itres@ 100 SIART 124,800
Engine Oil  { 1.5C itres/hr IK 3,744 ltres@ 700 SJA/s 262,080
Trans O { 03¢!tres/tu ) 700 litres®@ 600 3JAM 47,923
Hydric O (  0.11 lres/hr 3 275 ltres @ 60.0 SJAMM 16.474
(Wheels per Equipment Unit) 4
Tres { 1100:epthrs ) 9.1 tires @ 7000.0 SJA/ea 63,535
Brake Lnng ( 600 repl hus ). 18 6 units @ 1500.0 $JA/ea 24,060
Brake Drum ( 1200 repl hrs ).( 83 unts @ 2000.0 SJA/ea 16,640
Clutch Prt ( 1600replhrs ).( 1.6 units 150000 SJA/ea 23,400
Filtets ( 80 repl hrs X 31.20ets @ 2500 SJA/set 7.800
Prot. Gear { 1000 repl hrs ( 12.5sets @ 2000.0 SJA/ea 24 960
Other { 15% additional over above costs) 01,886
(seals, grease, battery, alternator, etc.)
Total Consumables/Year 704,457
Special Costs Attributable to Storage and
Containment at the Source o}
Miscellaneous Costs 11% of capital cost of equipment 132,000
(laxes, insurance, registat.on, eic.)
Annual Cost of Equipment Unit 1,823,585
H implemented during 16803 mEzz===s=
Tonnes (Handled por year
( 4.3 tonnes/day 312 days/yr 80% available) 1,084
Cest per Tonne 1.713.95 SUA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 406.63 $JA.

EQUIPMENT COST 35.49%
PERSONNEL COST 18.84%
CONSUMABLE COSTS  38.83%
OTHER COSTS 7.24%
TOTAL CCST 100.00%
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Page 1 Table SL-8-DL
JAMAICA

Januasv 1063

Cost Comparisons
30 SJA per US Dollas

SIDE LOADER

Type of Equipment
Capacity 8.0 cubic meters
Capaal Cost of Equipment

Spare Prrts

Customs

Total Capiia! Investment

Estimated Economic Life
Based on Planned Use

Number of Shitts per Day
Hows of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Sohd
Waste in Loaded Venhicle

Typical Productivity

Side Londer Non~Compactor Tipping Truck

1,200,000 SJA 40000 SUSruck
60,000 5.00% of Capitat Cost
63.000

1,323,000 SJ&

5 years
1.00 shifts/day
2,498 hours/yeas
2.1 trips/shift 20 km one way

1.78 loads/shift

0.30 Tonnes/cubic meier

4.3 tonnes/day

SJA

Annuahzed Capttal Cost, when purchased in 1583

( 1,323,000 @ int of 43.00% over Ife) 647,165
Cost of Personnel/Shift
* 00 Driver 62,470 $JA/year 62,400
« 00 Workers 37,440 $JA/yeas 149,760
0.00 Attndts 31,200 SJA/year 0
020 Werkshp Prsonni 56,160 $SJA/yeas 11,232
0.1C Suprvsry Prsonn! 74,880 $JA/year 7.488
0.10 Inspctn Peronni 56.160 SJA/yeas 5618
Administration 25.00% uf above 59,124
Benefits 15.00% of above 44,343
Annual Personnel Costs/Shit 336,663
Annual Personncit Costs 338,863
16-Jan—-94

Page 2 Table SL-8-0L SIDE LOADER
JAMAICA Cost Comparsons SJA
Consumables
Fuei ( 500iltesmr  )( 12,48C (Mes@ i0.0 SIA 124,800
Engine Oil  (  1.50 Itres/hr ).{ 3.744 lyes @ 700 SIARr 262,080
Trans Ol { 0.32 Itres/hr ).( 700 lites@ 600 SJAM 47,923
Hydike O (0.1t ltres/hr W 275 Ites @ 60.0 SJART 16,474
(Wheets per Equipment Unit) 4
Tres ( 1100replhrs ). 0.1 tirtes @ 7000 G SJA/ea 33,535
Srake Lnng | 600 repl hrs ).( 16.6 unts @ 1500.¢ SJA/ea 24,960
Brake Drum (1200 rep! hrs IRA 8.3 units @ 2000.0 SJA/ea 16,8640
Clutch PRt ( 1800 1eplhrs )4 1.8 units 15000 0 SJA/ea 23,400
Fillers { 80 rept hrs A 312aets @ 250.0 SJA/sot 7,800
Prot. Geer (1000 repl hig ). 125 sets @ 2000.0 SJA/2a 24 980
Other ( 15% additional over above costs) 01,8668
(seals, grense, battery, alternator, etc.)
Teotal Consumables/Year 704,457
Special Costs Atgibutatle to Storage and
Centainment at the Source O
Miscellaneous Costs 11% i capita! cost of equipment 132,000
(taxes, insurance, regist uuon, etc.)
Annual Cost of Equipraent Unit 1,823,585
tf implemented during 1993 zssz=======
Tonnes Handied per year
{ 4.3 tonnes/day 312 days/yr 80% avaiiabie) 1.064
Cost per Tonne 1.,713.953VA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) $06.63 SJA
EQUIPMENT COST 35.48%
PERSONNEL COST 18.84%
CONSUMABLE CO:=T%  38.63%
OTHER COSTS 7.24%
TOTAL COST 100.00%
i 7
//' e
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Page 1 Table SL-8-0DS SIDE LOADER Page 2 Table SL~8-DS SIDE LOADER

JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Comparisons SJA
Consumables
Type ot Equipment Side Loader Non—Compactor Tipping Truck Fue! { 500itasih: K 12,480 ires @ 10.0 SIAM 124,800
Engine Oil (  1.50 Itres/hr ) 3,744 ltres@ 700 SJAM 202,080
Capacity 8.0 cubic metets Trans Oi ( 032ites/hr ) 790 Itres @ 80.0 SJAMY 47.023
Hydrke D8 ( 0.11 Iesthr ) 275 ltes@ 60.0 SJA 10,474
Capntal Cost of Equipment 1,200,000 SJA 40000 SUS/ruck (Whee!s per Equipment Unn) 4
Tres { 1100repihrs ) 9.1 tires @ 700G.0 SJA/ea 83,535
Spare Parts 60,000 5.00% of Capital Cost Brake Lnng {( 800 repi hrs ). 16.6 units @ 15000 SJA/ea 24 960
Customs 63,000 Brake Drum ( 1200 repl hrs )W 8 3 units @ 20000 SJA/ea 16.84GC
Total Capzal investment 1,323,000 SJA Clutch Pt ( 800 repl his ) 3 uits 15000 0 SJA/0a 46,800
Filters { 80 rep! hre ).( 31 2sets @ 250.0 SJA/set 7.800
Estimated Economic Life Prot. Gear ( 1000 rerl hrs ). 125sets @ 2000.0 SJA/ea 24 960
Based on Planned Use 5 years Cthar { 15% additional over above costs) 95,308
(seals, greaso, battery, aitecnator, etc )
Number of Shitts per Day 1.00 shits/day ..
Total Consumables/Yecs 721,387
Hous of Operation/Year 2,496 hours/year
Special Costs At ibutable to Storage and
Number of Trips per Thift 2.3 tips/shet 10 km one way Contasnment at the Source o]
Complete Loads per Shift 1.97 loads/chift
Miscelianeous Costs 11% of capital cost of equipment 132,000
Typical Density of Solid (taxes, insurance, regstration, customs, elc.)
Waste in Loaded Vehicle 0.3] Tonnes/cubr: meter
Annual Cost of EQuipment Unzt 1,850,405
Typicel Productivity 4.7 tonnes/day i implemented during 1963 ===z===z====
SJA
Annualized Capttal Cost, when purchased in 1963 Tonnes Handled per year
( 1,323,000 @ intof 43.00% over lfe) 847,165
{ 4 7 tonnas/day 312 days/yr 80% available) 1,182
Cost of Personnel/Shift
1.00 Driver 62,400 SJA/year 62,400 Cost par Tonne 1.566.18 SUA
4 00 Workers 37.440 $JA/year 149,760
0 00 Atindts 31,200 $JA/year o]
0.20 Workshp Prsonnl 58,1680 SJA/year 11,232 Avet. Cost per Person ( 0.24 tonnes/capfyr) 371.58 SJA
0 10 Suprvsry Prsonnl 74,880 SJA/year 7.488
0.10 Inspetn Peronnl 56,160 SJA/year 5616
Administation 25.00% of above 59,124 EQUIPMENT COST 34.97%
Bensfits 15.00% of above 44 343 "ERSONNEL COST 18.37%
————————— CONSUMABLE COSTS  38.52%
Annual Personnel Costs/Shift 330.653 OTHER COSTS 7.13%
Annual Personnel Costs 339,963 TOTAL COST 100.00%

16-Jan-94

/ :w//


http:1.566.18

Page 1 Table SL~8-~-DS
JAMA!ICA

January 1863

Coat Comparsons
30 $JA per US Dollar

SIDE LOADER

Type of Equipment
Capacity 8 € cubic meters
Capttal Cost of Equipment

Spwre Parts

Customs

Total Capital iInvestment

Estimated Economic Life
Based on Planned Use

Number of Shits per Day
Houws of Cperation/Year

Number of Trips per Shift
Complete Loads per Shif.

Typical Denstty of Sold
Waste in Loaded Vehicie

Typ.wcal Productmty

Side Loader Non—Compactor Tipping Truck

1,200.000 SJA 40000 3:25ruck
50,000 5.00% of Capitaf Cost
63,000

1,323,000 SJA

S yeurs

1.00 shifts/day
2,490 hours/yoar
2.3 bips/shift 10 km one way

1.97 lkads/shift

0.30 Tonnes/cubic meter

4.7 tcnnes/day

SJA

Annualized Capital Cost, when purchased in 1993

{ 1,323,000 @ intof 43.00% over life} 647,165
Cost ct Personnel, Shrt
1 02 Driver 62,400 $SJA/year 62,400
4 00 Workers 37.440 SJA/year 149,760
0 00 Attndts 31,200 SJA/yeas 0
0 20 Workshp Prsonn! 56,160 $JA/year 11,232
0 10 Suprvsry Prsonnl 74,880 SSA/yens 7,488
0.10 Inspctn Peroninl 58,160 SJA/year 5616
Administration 25.00% of above 50,124
Benefis 15.00% of above 44,343
Annual Personnel Costs/Shift 330,963
Annual Personnel Costs 330,063
16-Jan—-94

Page 2 Teble SL-8-DS SIDE LOADER
JAMAICA Cost Compasisons SJA
Consumables
Fuel i 500lmesiw ). 12,480 ltres@ 109 SJAMT 124,800
Engine Oil  ( 1.5% lhes/hr VK 3,744 ires@ 700 SJA 202,080
Trans Ol ( 042l )0 709 lves@ 600 SJA 47,923
Hydrkc OB (011 lhesie  ).( 275 lres@ 60.0 SIAMT 16.474
(Wheels per Equipment Unit) 4
Tres { 1100replhig ). 9.1 tres @ 70000 S.'AJoa 83,535
Brake Lnng { 600 repl hrs ).( 16.6 units @ 1500 0 SJA/ea 24,960
Brake Drum (1200 repl tus ).( 8.3 units @ 20000 SJA/ea 16,640
CltchPt  (  800replhis  ).( 3.1 units 15000 0 SJA/en 48 802
Fiters ( 80 repl hrs ) 31.2s8ts @ 2500 SJA/set 7,800
Prot. Gear ( 1000 repltus 1A 125 sets @ 2000.0 SJA/eca 24 960
Other { 15% additional over above costs) 05,308
(seals, grensze, battery, attscnator, etc.)
Tota) Consumables/Year 731,367
Special Cocts Attributable to Storage and
Containment at the Source 0
Miscelianeous Costs 11% cf capital cost of equipment 132,000
(taxes, ingurance, regmstration, customs, elc.)
Annual Cost of Equipment Unit 1.850.405
it inplemented during 1993 Z=sm======z=
Tonnes Handled per year
( 4.7 tonnes/day 312 days/yr 80% aovailable) 1.182
Cost per Tonne 1,568.18 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 371.58 SUA
EQUIPMENT COST 3480
PERSONNEL COST 18.37%
CONSUMABLE COSTS 39.52%
OTHER COSTS 7.13%
TOTAL COST 100.00%
/ /
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Page 1 Table SL-8-DX
JAMAICA

Januery 1093

Cost Comparisons
30 $JA per US Dolla

SIDE LOADER

Type ot Equipmaeant
Capacity 8.0 cubx meters
Captal Cost of Equipment

Spare Parts

Customs

Towl Captal Invesiment

Estimated Ecoramic Life
Based on Planned Use

Number of Shifts per Day
Hows cf Operation/Year

Number of Trips per Shift
Compleie Loads per Shitt

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productmvity

Side Loader Non - Compactor Tipping Truck

1,200,000 SJA 40000 $US/ruck

60,000 5.00% of Capital Cost
63,000
1,323,000 SJA
5 years
1.00 shifts/day
2,498 hours/year
1.8 trips/shift

30 km one way

1.5 loads/shift

0.30 Tonnes/cubic me.er

3.7 tonnes/day

SJA

Annualized Caprts! Cost, when purch.used in 1093

{ 1,323,000 @ intot 43.00% over life) 647,185
Cost of Personnel/Shift
1 00 Drver 62,400 SJA/ysar 62,400
3 00 Workers 37.440 SJA/ysar 149,760
0 00 Attndts 21,200 SJAlyeas 0
0 20 Workshp Prsonnl 56,180 SJA/yerr 11,232
% 10 Supevsry Prsennl 74,880 $JAlyear 7.488
0.10 Inspctn Peronnl 568,160 SJA/year 5618
Administration 25.00% of above 58,124
Benefits 15.00% of above 44,342
Annual Personnel Costs/Shift 338,963
Annual Personnel Costs 339,863
16-Jan-04

Page 2 Table SL-8-DX SIDE LOADER

JAMAICA Cost Comparisons SJA
Consumatles
Fuel { 5.00Iltes/mr ). 12,480 Itres@ 100 SJAM 124,800
Engine Oil  ( 1.50litres/tr 3 3.744 les @ 700 SJAMY 202,080
Trans Oil ( 032lres/tr ).( 799 ltes@ 60.0 SIAM 47,923
Hydric Ol ( 01! lites/hr ) 275 Ihes@ 60.0 SJA 15.474
(Wheets per Equipment Unit) 4
Tres ( 1100repl hrs ) 01 tires @ 70000 SJA/en 863,535
Srake Lnng ( 80Q el hrg ). 16 .6 untts @ 1500.0 SJA/ea 24,060
Brake Drum ( 1200 rep! hrs ) 83 untts @ 20000 SJA/aa 16,840
Cluech Pt { 1600 repihre ).( 1.6 units 15000 0 SJA/ea 23,400
Fiters { 80 repl hes 1.( 1 2sets @ 2500 SJA/set 7.800
Prot. Geasr ( 1000 repl hrs )( 12.5sets @ 2000.0 SJA/ea 24 060
Other [{ 15% additonai over above costs) 21,858

(senls, Fease, battary, altsrnator, etc.

Total Consurnables/Year 704 457
Spacial Costs Attributable to Storage and

Containment at the Sowrce 0
Miscallaneous Costs 11% of capital ccit of squipment 132,000

(taxes, insurance, registration, etc )

Annua! Cost ot Equipment Unit
it implemanted during

1983

Tonnes Handled per year

( 3.7 tonnes/day

Aver. Cost per Person (

EQUIPMENT COST 35.49%
PERSONNEL COST 18.64%
CONSUMABLE COSTS  38.63%
OTHER COSTS 7.24%
TOTAL COST 100.00%

312 days/yr

Cost per Tonne

0.24 tonnes/cap/iyr)

80% availabie) 926
1.069.78 SJA

46733 $JA

/67
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Peqs 1 Tabie SL-8-DX
JAMAICA

Januasy 1993

SIDE LOADER
Cost Comparsons
30 $JA per US Dollar

Type of Equipment
Capactty 8.0 cubic meters
Captal Cost of Equipment

Spare Parts

Customs

Total Capral irvestment

Estmated Economic Lite
Based on Planned Use

Number of Shitts per Day

Hows of Operation/Year

Side Loader Non—- Compastor Twping Truck

1,200,000 SJA 40000 $USMHuck
60.000
63,000

1,323,000 SJA

500% of Capital Cost

5 years
100 shMs/day

2,466 hours/year

Number of Trips per Shift 18 uwips/shft 30 km one way
Complete Loads per Shift 1.5 loads/shift
Typicel Genstty of Salid
Waste in Loaded Vehicle 030 Tonnes/cubic meter
Typical Productnvity 3.7 tonnes/day
SJA
Annualized Captal Cost, when purchased in 1903
{ 1,323,000 @ intct 43.00% over life) 647,165
Caost of Personne’/Shit
1 00 Drver 62,400 SJA/year 62,400
4.00 Workers 37.440 SJA/your 140,760
000 Attndts 31,200 SIA/yens ]
0.20 Workshp Prsonnl 56,180 SJA/year 11,232
010 Suprvsry Prsonnl 74 880 SJA/year 7.488
0.10 inspctn Peronni 56,160 SJA/yenr 5818
Administration 25.00% of above 58,124
Benefits 15.00% of above 44 343
Annual Personnel Costs/Shit 339,863
Annuaf Personnel Costs 330,863
16-Jan-94

Page 2 Table SL-8-DX SIDE LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 500iltresthr ) 12,480 itres@ 10.0 SJAMr 124,800
Engine Oil  (  1.50 litres/hr ).( 3.744 ltres@ 700 SJAMY 202,080
Trens Qil ( {32 itres/he 3 760 itres @ 800 SJA/Kr 47 023
Hydric Od ( 011 itres/hr )( 275 Itres@ 600 SUA 10,474
(Wheel per Equipment Unit) 4
Tres ( 1100 1epihrs )( 01 tres @ 70000 SJA/ea 063,535
Brake Lnng ( 600 repl hes ) 168 unts @ 15000 $JA/eca 24,960
Brake Drum (1200 rep! s ).( 8 3 unts @ 20000 $JA/ea 18,640
Clutch Pt ( 1600 rep! vs ).( PiRus 150000 $Ja/ea 23,400
Filtteis { 80 repl hrs ).( 31 2ses @ 2500 SJA/set 7,800
Prot. Gear (1000 tepl hey ) 125sets @ 2000.0 SJA/ea 24 060
Other { 15% additonal over above costs) 01,888
(seals, grease, battery, alternalor, slc)
Total Consumables/Year 704,457
Special Costs Attributable to Stotaia and
Containment at the Source (¢}
Miscellaneous Costs 11% of capital cost of equipment 132,000
(taxes, insurance, registation, elc)
Annual Cost of Equipment Unit 1,823,585
if implemented during 1963 S===zs=====
Tonnes Handled per year
( 3.7 tonnes/day 312 days/yr 80% available) 026
Cost pet Tonne 1,860.70 SJUA
0.24 tonnes/cap/yr) 4687.33 SJA

Jwer. Cost per Person (

EQUIPMENT COST 35.49%
PERSONNEL COST 18.84%
CONSUMABLE COSTS  38.683%
OTHER COSTS 7.24%
TOTAL COST 100.00%

/e
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January 1993

Table SL-8-T SIDE LOADER
JAMAICA Cost Compasisons

30 S$JA per US Dollar

Type of Equipment

Capacity 80

Side Loader Non—Compactor Tipping Truck

cubic meters

Capdtal Cost of Equipment
Spare Parts

Customs

Total Cagtal Investment

Estmated Economic Life
Bosed on Planned Use

Number of Shifts per Day

Hou's of Operation/Year

1,200,000 SJA 43000 SUS/wuck

60,000 5.00% of Capital Cost
683,000
1,323,000 SJA
5 years
1.00 shifts/day

2,498 hours/year

Number of Trips per Shift 2.5 wips/shift 5 km ona way
Complete Loads par Shift 2.1 loads/shift
Typical Denstty of Solid
Weste in Loaded Vehicle 0.30 Tonnes/cubic meter
Typcal Productnty 5.0 tonnes/day
SJA
Annualizod Capral Cost, when purchased in 1903
{ 1.23..C00 @ int of 43.00% over life) 647,165
Cost of Ferscnnel/Shrft
1.00 Drrver 62.400 SJA/year 62.400
4 00 Workers 37,440 $JA/year 148,760
0.00 Atindts 31,200 SJA/year 0
0.20 Workshp Prsonni 53,160 $SJA/year 11,232
0.10 Suprvsry Prsonnt 74,880 SJA/year 7.488
0.10 Inspetn Peronnt 56,160 SJA/yeas 5616
Administation 25.00%% of above £9,124
Benefits 15.0C% of above 44,243
Annual Personnel Costs/Shit 338,963
Annua! Personne! Costs 339,963
16—Jan—94

Page 2 Table SL-8-T SIDE LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fuel { 500Itszsthr o 12.480 itres@ 10.0 SJIAM 124,800
Eng v Oil [ 1.50ltes/hr R 3,744 lres@ 700 SJAMY 282,080
Trans Od { 032Iltresthr 3! 790 Ires@ 600 SJA/ 47,923
Hydrike Oil 4 0.11 lites/hr ).( 275 It es@ 800 SJAMY 18 474
{(Wheels per Equipment Unit} 4
Tres ( 1i00repl his 1.4 0 1tires @ 7000.0 SJA/ea 63,535
Brake Lnng ( 800 repl irs 1 1€6.6 units @ 1500.0 SJs/ea 24 960
Brake Drum ( 1200 repl hvs ).( 8 3 units @ 20000 SJA/ea 16,640
Clutch PRt ( 1600 tepl hrs )0( 1.8 units 150000 SJA/ea 23,400
Fikers { 80 repl hre ) 31.2s5es @ 25090 SJA/set 7.800
Prot. Gear ( 1000 r1epl hrs IR 125ses @ 2000.0 S$JA/an 24,960
Other ( 15% addrtional over above costs) 91,888
(seals. grease, battery, alternator, et-.)
Total Consumavles/Year 704,457
Special Costs Attriputable to Storage and
Containment at the Source 0
Miscellaneous Costs 11% of capital cost of equipment 132,000
(taxes, insuinnce, regrst ation, customs, etc )
Annual Ccst of Equipment Unit 1,823,585
It implemented during 1963 =mz=======
Tonnes Handled per year
( 5.0 tonnas/day 312 days/yr 80% available) 1.251
Cost per Tonne 1.458.14 $JA
Aver. Cost per Person ( 0.24 tonnes/cap/yt) 345.94 SJA
EQUIPMENT COST 35.49%
PEASONNEL CCCT 18.64%
CONSUMABLE COSTS  38.83%
QTHER COSTS 7.24%
TOTAL COST 100.00%
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Page 1 Table SL-8--T
JAMAICA

January 1883

Cost Comparisons
30 $JA per US Dollar

SIDE LOADER

Type of Equipment
Capacity 8.0 cubic metets
Capital Cost of Equipment

Spare Parts

Customs

Total Cazital Investment

Estimet2J Economic Life
Based on Planned Use

Number of Shrits per Day
Hous of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Side Loader Non—Compactor Tipping Truck

1,200,000 SJA 40000 SUS/ruck

60,000 5.00% of Capital Cost
63,000
1,323,000 SJA
S vears
1.00 shifts/day
2,496 hours/year
2.5 tuips/shift 5 km one wey

2.. loads/shift

0.30 Tonnes/cubic meter

Typical Productivity 5.0 tonnes/day
SJA
Annualized Capital Cost, when purchased in 19963
( 1,323,000 @ intof 43.00% over life) 647,185
Cost of Parsonnel/Shift
1.00 Driver 62,400 SJA/year 62,400
4.00 Workers 37.440 $JA/year 140,760
0.00 Attndts 31,200 $JA/year 0
0.20 Workshp Prsonnl 58,160 SJA/year 11,252
0.10 Suprvsry Prsonn! 74,880 SJA/yess 7.488
0.10 In.pctn Peronnl 56,160 $JA/year 56816
Administration 25.00% of above 50,124
Benefits 15.00% of abeve 44 343
Annua! Personnel Co<ts/Shift 339,863
Annual Personnel Costs 339,863
16—Jan—94

Page > Table SL-8-T SIDE LOADER
JAMAICA Cost Comparisons SJA
Consumables
Fuel { 5.0CIiteshr ){ 12,460 lires@ 16.0 SJA 124,800
Engine Qi { 1.50 ltres/hr ) 3,744 Itres @ 70.0 SJAM 262,080
Trans Of ( 0.32lwes/tw )( 709 Ires@ 80.0 SJARY 47,923
Hydric Ol (0.1 lires/hr ) ( 275 lives@ 80.0 SJAM 16,474
(Wheels per Equipment Unit) 4
Tres ( 11001eplkis ). 0.1 thes @ 7000.0 $JA/ea 63,535
Brake Lnng { 800 rep! hrs ). 16.6 units @ 1500.0 SJA/ea 24,960
Brake Drum ( 1200 repl hrs ) 8.3 units @ 2000.0 SJA/ea 16,640
Clutch Pk ( 1600 trepl his 1( 1.6 untts 15000.0 SJA/ea 23,400
Fiiters { 80 repl hrs W 31.286s @ 250.0 $JA/set 7,800
Prot. Gear ( 1000 repl hrs 1.( 125 sets @ 2000.0 SJA/ea 24,060
Other (  15% cdditiona! over above costs) 01,888
(seals, grease, battery, aiternator, stc.)
Total Consumables/Yeor 704,457
Special Costs Attributable to Storage and
Containment at the Sowrce o]
Miscellaneous Costs 1156 of capital cost of equipment 132,000
(taxes, insurance, registraticn, customs, stc.)
Annual Cost of Equipment Unit 1,823,585
If implemented during 1903 mozzz======
Tonnes Hancdlied per year
( 5.0 tonnes/day 312 days/yr 80% available) 1,251
Cost per Tonne 1.458.14 SUA
Aver. Cost per Person { 0.24 tonnes/cap/yr) 345.94 SJA
EQUIPMENT COST 35.40%
PERSONNEL COST 18.64%
CONSUMABLE COSTS  38.63%
OTHER COSTS 7.24%
TOTAL COST 100.00%
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Page 1

January 1993

Table TT-50-DL TRANSFER TRK
JAMAICA Cost Coraparisons
30 $JA rer US Dollas

Tvpe of Equipment
Capacity 50.0
Capital Cost of Equipment
Spase Parts

Customs

Total Captital Investment

Estimated Economic Life
Based on Plannad Use

Number of Shifts per Day
Hows of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Sclid
Waste in Loaded Vehicle

Typical Prcductivity

Tractor Trailer Long Heaul Truck to
Transfer Lerge Trailers to Disposel Ska

cubic meters (useable space — minus ejecticn system)
4,800,000 SJA 80000 SUSruck tractor
10000 $SUT/railer + aject
240,000 5.00% o Capital Cost
252,000
5,282,000 SJA

S years (replace trailer mid —way)
1.0 shifts/day
2,498 hours/year
4.0 tripe/shift 20 km one way

3.6 loads/shift

0.35 Tonnes/cubic meter

54.0 tonnes/day

SJA

Annuaiized Capital Cost, when purchased in 1993

( 5,292,000 @ Int of 43.00% over life) 2,588,650
Cost of Personnel/Shift
1.00 Driver 62,400 SJA/year 62,400
0.00 Workers 37,440 $JA/year 0
0.00 Atindts 31,200 SJA/year o]
0.50 Workshp Prsonnl 56,160 SJA/year 28,080
0.20 Suprvsry Prsonn! 74,880 SJA/year 14,976
0.20 Inspctn Peronnl 56,160 SJA/yenr 11,232
Administration 25.00% of above 20,172
Benefits 15.00% of above 17.503
Annual Personnel Costs/Shift 163,383
Annual Personnel Costs 163,363
16—Jan-94

Page 2 Table TT-50-DL TRANSFER TRK
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 150 Itres/he KA 37,443 lires@ 109 SJAMT 374,400
Engine Oii  (  1.70 ltres/he ) 4,243 Ires@ 70.0 SJAM 297,024
Trans O ( 0.04 Lyesfhr  ),( 100 lres@ 60.0 SJART 5,900
Hydric Ol (004 ltas/hr ) 100 lires @ 60.0 SIARY 5,900
(Wheels par Equipment Unit) 14
Twes ( 1500 rep! hrs ) 23.3 tires @ 10500.0 SJA/ea 183,072
Broke Lnng ( 600 repl hus ). 58.2 units @ 1500.0 $JA/ea 87,360
Erake Orum ( 1200 rep! his ) 29.1 units @ 2000.0 $JA/en 58,240
ClutechPt (1600 repl his KA 1.6 units 15000.0 SJA/ea 23,400
Filters ( 80 repl hrs ). 31.2ses @ 250.0 SJA/seat 7,800
Prot. Gear ( 1000 rep! hrs S 25sets @ 2000.0 SJA/ea 4,902
Other (  15% additional over abore costs) 154,240
(seals, grease, bat'sry, alterrator, eic.)
Total Consumables/Year 1,182,509
Special Costs Attributable to Storage and
Containment at the Sowrce 0
Miscellaneous Costs 11% of capital cost of equipment 528,000
(taxes, insurance, registration, etc.)
Annual Cost o Zquipment Unit 4,462,531
it implementea during 1963 ==z=======
Tonnes Handled per yaar
{ 54.0tonnes/day 312 days/yr 80% available) 13,478
Cost per Tonne 331.09 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 78.55 SUA
EQUIPMENT COST 58.01%
PERSONNEL COST 3.86%
CONSUMABLE COSTS  26.50%
OTHER COSTS 11.83%
TOTAL COST 100.00%

~—
~



Page 1

January 1993

Trble TT-50-DL TRANSFER TRK
JAMAICA Cost Compariscns

20 $JA per US Dellar

Type of Equipment
Capacity 50.0
Capital Cost of Equipment
Speare Parts

Customs

Total Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day

Hours of Operation/Year

Tractor Trailer Long Haul Truck to
Transfer Large Trailers to Disposal Site

cubic mcters (useable space — minus ejection system)
4,800,000 SUA 80000 SUS/uck tractor
40000 SUS/brailer + eject
240,000 5.00% of Capital Cost
252,000
5,282,000 SJA

5 years (replace trailer mid-way)
1.0 shifts/day

2,496 hours/year

Number of Trips per Shift 4.0 trips/shift 20 km one way
Complete Loads per Shift 3.6 loads/shift
Typical Density of Solid
Waste in Loaded Vehicle 0.35 Tonnes/cubic meter
Typical Productivity 54.0 tonnes/day
SJIA
Annualized Capital Cost, when purchased in 1683
{ 5,282,000 @ intof 43.00% over life) 2,588,659
Cost of Personnel/Shift
1.00 Driver 62,400 $JA)year 62,400
0.00 Workers 37.440 SJA/yens [s}
0.00 Attndts 31,200 $JA/year 0
0.50 Workshp Prsonnl 56,160 $JA/year 28,080
0.20 Suprvsry Prsonnl 74,880 SJA/year 14,976
0.20 Inspctn Peronnl 58,160 SJA/year 11,232
Administration 25.00% of above 29,172
Bencfits 15.00% of above 17 503
Annual Personne! Costs/Shift 163,363
Annual Personnel Costs 163,363
16—-Jan-94

Page 2 Table TT-50-DL TRANSFER TRK
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 150 ltres/hr ). 37.440 ltres@ 10.0 SJAMY 374,400
Engine Oil  ( 1.70 itres/ht ).( 4,243 ltres@ 70.0 SJAMr 207,024
Trans Qil ( 0.04Itres/r ) 100 Itres@ 80.0 SJAMr 5020
Hydrike Ot (  0.04 litves/hr W 100 ites@ 8J3.0 SJAM 5,900
(Wheels per Equipment Unit) 14
Tres ( 15001repltus 1 233 tres @ 10500.0 SJA/ea 163,072
Brake Lnng ( GO0 repl hrs ) 52.2 units @ 1500.0 SJA/ea 87,360
Brake Drum (1200 repl hrs ( 29.1 units @ 2000.0 SJA/>a 58,240
CiitchPt  ( 1800repl hrs ) 1.6 units 15000.0 SJA/ea 23.400
Filters ( 80 repl his )( 31.2sets @ 25¢C.0 SJA/set 7,800
Prot. Gear ( 1000 repl his ). 25sets @ 20C).0 SJA/ea 4,992
Other (  15% additional over above costs) 154,240
(seals, grease. bauary, alternator, etc.)
Toiai Consum-.oles/Year 1,182,509
Special Costs Attributable to Storage and
Conteinment at the Souce 0
Miscellaneous Costs 1% of capital cost of equipment 528,000
(taxes, insurance, registration, etc.)
Annual Cost of Equipment Unit 4,462,531
it implemented during 1693 ==z=s====z==
Tonnes Handled per year
{ 54.0tonnes/day 312 days/yr 80% available) 13.478
Cost per Tonne 331.00 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 78.55 SJA

EQUIPMENT COSYV 58.01%
PERSONNEL COST 3.66%
CONSUMABLE COSTS  26.50%
OTHER COSTS 11.83%
TOTAL COST 100.00%
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JAMAICA

January 1993

Table TT~-50-DS
Cosi Comparisons

TRANSFER TRK

30 &JA per US Dollas

Type of Equipment

Tractor Trailer Long Haul Truck to

Transfer Lasge Trailers to Disposal Sie

Capacity
Cepital Cost of Equipment
Spare Parts

Customs

Tota! Capital Investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Hou's cf Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

4,800,000 SJA

240,000
252,000

50.0 cubic meters {useable space — minus ejection system)

80000 SUS,vuck tractor
40000 SUS/b ailer + eject

5.00% of Capital Cost

5,282,000 SJA

5 veass (replace trailer mid—way)

1.0
2,496
4.9

4.4

shifts/day
hours/yeas
trips/shift

loads/chift

10 km one way

0.35 Tonnes/cubic meter

Typical Productivity 66.7 tonnes/day
SJA
Annuelized Capital Cost, when purchased in 1983
( 5,292,000 @ int of 43.00% over life) 2,588,65¢
Cost of Personnel/Shift
1.00 Driver 62,400 SJA/year 62,400
0.00 Workers 37,440 SJA/year 0
0.00 Atindts 31,200 SJAJyear 0
0.50 Workshp Prsonnl 56,160 SJA/year 28,080
0.20 Suprvsry Prsonnl 74,880 $JA/year 14,976
0.20 Inspctn Peronnl 56,160 $JA/year 11,232
Administration 25.00% of above 20172
Benefits 15.00% of above 17,503
Annual Personnel Costs/Shift 163,363
Annual Personnel Costs 163,363
16-Jan-94

Page 2 Table 1T~50-DS TRANSFER TRK
JAMAICA Cost Comparisons SJA
Consumables
Fuel ( 15.0Ies/hr 37,440 itres@ 10.0 SJAM 374,400
Engine Oil ( 1.70 ltes/ir ) 4.243 ltres @ 700 SJA/MT 207,024
Trans Oil ( 0.04 Itres/hr ).( 100 litres@ 60.0 SJA/M 5,000
Hydric O0  (  0.04 litres/r ).{ 100 lires@ 60.0 SJA/M 5,990
{(Wheets per Equipmant Unit} 14
Tres ( 1500 repi hrs ).( 23.3 tires @ 10500.0 SJA/ea 163,072
Brake Lnng ( 600 repl hrs ).( 58.2 units @ 1500.0 SJA/ea 87.380
Brane Jrum (1200 repl hrs 3.0 29.1 units @ 2000.0 SJA/ea 58,240
Ciutch Pt ( 1600 replhrs ) 1.6 units 15000.0 SJA/ea 23,400
Fikers { 80 repl hrs ).( 31.2sets @ 250.0 SJA/set 7.800
Prot. Gear { 1000 repl hrs )14 25sets @ 2000.0 SJA/ea 4,902
Other { 15% additicnal over atove costs) 154,240
(seals, grease, battery, alte nator, etc.)
Total Consumables/Year 1,182,509
Special Costs Attributable to Storage and
Containment at the Source 0
Miscellaneous Costs 11% of capital cos! of equipment 528,000
(taxes, insurance, registration, customs, etc.)
Annual Cost of Equipment Unit 4,462,531
it implemented during 1993 =r========
Tennes Handled per yesr
{ 68.7 tonnes/day 312 days/yr 80% available) 16,650
Cost per Tonne 268.02 $JA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 63.50 SJA
ZQUIPMENT COST 58.01%
PERSONNEL COST 3.66%
CONSUMABLE COSTS  26.50%
OTHER COSTS 11.83%
TOTAL COST 100.00%

»
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Page 1 Table TT-50-0DS TRANSFER TRK Page 2 Table TT- 50-DS TRANSFER TRK

JAMAICA Cost Comparisons
Januery 1893 30 $JA per US Dollar JAMAICA Cost Comparisons SJA
Consumables
Type of Equipment Tractor Trailer Long Haul Truck to Fuel ( 15.0Iltes/hr ).( 37.440 ltres@ 10.0 SJAM 374,400
Trensfer Large Trailers to Disposal Site Engine Gil { 1.70 ltes/hr W 4,243 ltres @ 70.0 SJAr 297,024
Capacity 50.0 cubic meteis (useable space — minus ejzction system) Trans Ol { 0.04ltres/hr )( 100 ltres@ 60.0 SJAM 5900
Hydric O (  0.04 itresftw ) 00 lires@ 60.0 SJAM 5900
Capiial Cost of Equipment 4,800,000 SJA 80000 SUSruck tractor (Whetls per Equipment Unit) 14
40000 SUS/trailer +eject Tres { 1500 rep! hrs ).( 233 tires @ 10500.0 SJA/ea 163,072
Spore Parts 240,000 5.00% of Capital Cost Braxo Lnng | 800 repl hrs ).( 58.2 units @ 1500.0 SJA/ea 27.360
Customs 252,000 Brake Drum ( 1200 rep! hrs ).( 20.1 units @ 2000.0 SJA/ea 58,240
Total Capital investment 5,282,000 SJA Clutch PRt ( 1600repihrs ).( 1.6 units 15000.0 SJA/ea 23,400
Filters ( €0 repl hrs H 31.2ses @ 2500 SJA/set 7.800
Estimated Economic Life Prot. Gear ( 1000 repl hrs ) 2.5sets @ 2000.0 SJA/ea 4,992
Based on Planned Use 5 years (replace trailer mid —way) Othor { 15% additional over above costs) 154,240
(seals, grease, battery, alternator, etc.)
Number of Shifts per Day 1.0 shifts/day e
Total Consumables/Year 1,182,500
Hours of Operation/Year 2,498 hours/year
Spuclal Costs Attributable to Storage and
Number of Trips per Shift 4.0 tips/rhift 10 km one way Containment at the Sowce 0
Complete Loads per Shift 4.4 loads/shift
Miscellaneous Costs 11% of ceoltal cost of equipment 528,000
Typical Density of Solid (taxes, insurance, registration, customs, etc.)
Waste in Loaded Vehicle 0.35 Tonnes/cubic meter
Annua; Cost of Equipment Unit 4,482,531
Typical Productivity 66.7 tonnes/day If implemented during 1993 T=osmossoms
SJA
Annualized Capital Cost, when purchased in 1993 Tonnes Handled por year
( 5,202,000 @ int of 43.00% over lite) 2,588,659
( 68.7 tonnes/day 312 days/yr 80% available) 16.850
Cost of Personnel/Shift
1.00 Driver 62,400 SJA/yens 62,400 Cost per Tonne 268.02 SJA
0.00 Workers 37.440 $SJA/year 0
0.0C Attndts 31,200 SJA/year 0
0.50 Workshp Preonnl 56,160 $JA/year 28,080 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 63.59 $JA
0.20 Suprvsry Prsonnl 74,880 SAlyear 14,978
0.20 Inspctn Peronn! 56,160 SJA/year 11,232
Administration 25.00% o! above 28,172 EQUIPMENT COST 58.01%
Benefits 15.00% of above 17,503 ) PERSONNEL COST 3.66%
—————————— CONSUMABLE COSTS  26.50%
Annual Personnel Costs/Shift 163,363 OTHER COSTS 11.83%
Annual Personnel Costs 163,363 TOTAL COST 100.00%
16-Jan—94
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JAMAICA

January 1993

Tabk TT-50-DX
Cost Comparisons

TRANSFER TRK

30 SJA per US Doller

Type of Equipment

Tractor Trailer Long Haul Truck to

Transter Lerge Trailers to Disposal Site

Capacity
Capital Cost of Equipment
Spare Parts

Customs

Total Capital investment

Estimated Economic Life
Based on Planned Use

Number of Shifts per Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

4,800,000 SJA

240,000
252,200
5,202,000 SJA

50.0 cubic meters (usoable tpace — minus ejection system)

8000 3US/ruck tractor
40000 SUSrailer +eject

5.00% of Capital Cost

5 years (replace trailer mid—way)

1.0 shifts/day

2,496 hours/year

3.1 trips/shitt

2.8 loads/shift

30 km one way

0.35 Tonnes/cubic mater

42.0 tonnes/day

<JA

Annualized Capital Cost, when purchased in 1993

( 5,292,000 @ int of 43.00% ovet life) 2,588,659
Cost of Personnel/Shift
1.00 Driver 62,400 $JA/year 62,400
0.00 Workers 37.440 SJA/year 0
0.00 Attndts 21,200 SJA/year o]
0.50 Workshp Prsonnl 56,180 SJA/year 28,080
0.20 Suprvsry Prsonnl 74,820 $SJA/year 14,976
0.20 Inspctn Peronni 56,160 SJA/year 11,232
Administration 25.00% of above 20,172
Benefits 15.00% of above 17,503
Annual Pe:sonnel Costs/Shift 163,363
Annuaj Personnel Costs 163,363
16—-Jan—94

Page 2 Table T7-50~DX TRANSFER TRK
JAMAICA Cost Comperisons SJA
Consumables
Fuel ( 15.0 lires/hr ).( 37.440 ires @ 160 SJAMr 374,400
Engine Gil  ( 1.70 Ies/hr ). 4,243 lhes@ 79.0 SJA/Rr 2¢:7,024
Trans Oi (  0.04 lives/hr ). 100 lires@ 60.0 SJAMY 5900
Hydrke O (  0.04 les/hr  ).( 100 lires@ 60.0 SIA/M 5900
(Wheels per Equipment Unit) 14
Tras ( 1500 epihrs ). 23.3 tires @ 105000 SJA/ea 163,072
Brake Lnng ( 600 repl hrs ) 58.2 units @ 15000 SJAJea 87,360
Broke Drum (1200 rep! hrs Y4 29.1 units @ 2000.0 SJAJea 58,240
Clitch PR ( 16001epl hrs ).( 1.6 units 15000.0 SJA/ea 23,400
Filers ( 80 repl brs ) 31.2sets @ 250.0 SJA/set 7.800
Prot Gear ( 1000 repi hrs ). 25sets @ 2000.0 SJA/ea 4,992
Other ( 15% additionzl over above costs) 154,240
(seals, grease, battery, alternator, etc))
Total Consumables/Year 1,182,509
Special Costs Attributable to Storagu and
Containment at the Sowrce 0
Misceilaneous Costs 11% of capital cost of equipment 528,000
(taxes, insurance, ragistration, etc.)
Annual Cost of Equipment Unit 4,482,531
If implementad during 19983 S=szo======
Tonnes Handled per year
( 42.0tonnes/day 312 days/yr 80% aveilabie) 10,483
Cost per Torine 425.68 SJA
Aver. Cost per Person ( 0.24 tonnes/caphyr) 100.99 SJA
EQUIPMENT COST 58.01%
PERSONNEL COST 3.66%
CONSUMABLE COSTS  26.50%
OTHER COSTS 11.83%
TOTAL COST 100.00%



Page 1 Table TT-50-DX TRANSFER TRK Page 2 Tabvie TT-50-DX TRANSFER TRK

JAMAICA Cost Comparisons
January 1993 30 SJA per US Dollar JAMAICA Cost Ccmparisons SJA
Consumables
Type of Equipment Tractor Trailer Long Haul Truck to Fuel { 15.0Itresfhr 1.4 37,440 lires@ 10.0 SJAMY 374,400
Transfer Large Trailers to Disposal Site Engine Oil { 1.70 lbes/hr ) 4,243 Ires@ 700 SJAMs 297,024
Capacity 50.0 cubic meters (useable space — minus ejection system) Trans Oil ( 0.04ltres/hr N 100 ires @ 60.0 SJAMu 5,000
Hydrlkc O ( 0.04 lites/hr L 100 lites @ 600 SJA/ 5,000
Capital Cost of Equipment 4,800,000 SJA 80000 SUS/ruck tractor (Wheels per Equipment Unit) 14
40000 SUSrailer +eject Ties ( 1500 replhrs ). 23.3 tires @ 105000 SJA/ea 163,072
Soe e Parts 240,000 5.00% of Cepital Cost Brake Lnng ( 600 repl hrs ). 58.2 units @ 1500.0 $JA/ea 87.360
Customs 252,000 Brake Drum ( 1200 repl hrs ) 29.1 units @ 20000 SJA/ea 58,240
Total Capital Investment 5,282,000 SJA Clutch PR ( 1600 repllirs ). 1.6 units 15000.0 SJA/ea 23,400
Fitters { 80 repl hre HE A12sets @ 250.0 SJA/set 7,800
Estimated Economic Life Prot. Gear ( 100Crep! hrs ) ( 2.5 sets @ 2000.0 SJA/ea 4,992
Based on Planned Use 5 years (raplace trailer mid —way) Other ( 15% additional over above costs) 154,240
(seals, grease, battery, alternator, etc))
Number of Shifts per Day 1.0 shitts/day e e —
Total Consumables/Year 1,182,500
Hours of Operation/Year 2,496 hours/yeasr
Special Costs Attributable to Storage and
Number of Trips per Shift 3.1 trips/shift 30 km one way Containment at the Source 0
Complele Loads per Shift 2.8 loads/shift
Miscellaneous Costs 11% of capital cost of equipment 228,000
Typical Density of Solid ({taxes, insurarce, registration, e'c.)
Waste in Loaded Vehicle 0.35 Tonnas/cutic meter
Annual Cost of Equipment Unit 4,462,531
Typical Productivity 42.0 tonnes/day if implemented during 1992 mmomssmz=c=
SJA
Annualized Capital Cost, when purchased in 1993 Tonnes Handled per yee-
( 5,282,000 @ int of 43.00% over life) 2,588,659
{ 42.0tonnes/dany 312 days/yr 80% available) 10,483
Cost of Personnel/Shift
1.00 Driver 62,400 $JA/year 62,400 Cost per Tonne 425.68 SJA
0.00 Workers 37.440 $JA/year [4]
0.00 Attndts 31,200 SJA/year [¢]
0.50 Workshp Prsonnl 56,160 SJA/yesr 28,080 Aver. Cost per Person ( 0.24 tonnes/cap/yr) 100.99 $JA
0.20 Suprvsry Prsonnl 74,880 $JA/year 14,86
0.20 Inspctn Peronnl 56,160 SJA/year 11,232
Administration 25.00% of above 29,172 EQUIPMENT COST 58.01%
Benefits 15.00% of above 17,503 PERSONNEL COST 3.66%
—————————— CONSUMABLE COSTS  26.50%
Annual Personne! Casts/Shift 163,283 OTHER COSTS 11.83%
Annual Personnel Costs 163,383 TOTAL COST 100.00%
16-Jan—-94
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January 1993

Table TT-50-T
JAMAICA

THANSFER TRK
Cost Comparsons
30 $JA per US Dollar

Type of Equipment

Tractor Trailer Long Haul Truck to

Transfer Large Trailers to Disposal Site

Capacity
Capital Cost of Equipment
Spare Parts

Customs

Total Capital Investment

Estimated Econemic Life
Based on Planned Use

Number of Shifts pes Day
Hours of Operation/Year

Number of Trips per Shift
Complete Loads per Shift

Typical Density of Solid
Waste in Loaded Vehicle

Typical Productivity

50.0 cubic meters (useable space — minus sjection system)

4,800,000 SJA 8000C 3US/ruck Yactor
4G000 SUS/trailer + eject
240,000 5.00% of Capital Cost
252,000
5,292,000 SJA

5 yea:s (replace traller mid—way)
1.0 shifts/day
2.496 hours/year
5 km one way

5.6 tips/shift

5.0 loads/shift

0.35 Tonnes/cubic meter

75.6 tonnes/day

SJA SJA

Annualized Capial Cost, when purchased in 1993

{ 5,292,000 @ int of 43.00% over life) 2,588,659
Cost of Personnel/Shift
1.CO Driver 62,400 $JAlyear 62,400
0.00 Workers 37,440 $JA/year o]
0.00 Attndts 31,200 $JA/year o}
0.50 Workshp Prsonnl 56,180 $JA/year 28,080
C.20 Suprvsry Prsonn| 74,880 SJA/year 14,876
0.20 Inspctn Peronnl 56,160 $SJA/year 11,232
Administration 25.00% of above 29,172
Benefits 15.00% of above 17.503
Annual Personnel Costs/Shift 163,363
Annual Personnel Costs 163,363
16-Jan—94

Page 2 Table TT-50-T TRANSFER TRK
JAMA CA Cost Comparisons SJA
Consumables
Fuel { 15.0 Itres/hr ).( 37.440 Itres@ 10.0 SJAN 374,400
Engine Oif  (  1.70 lives/r  ).( 4,243 lires@ 70.0 SIAR 207.024
Trans Oil ( 0.04 ltres/hr ).( 100 itres@ 60.0 SJAMY 5,000
Hydrkc Oil (004 ltresfhr ). 100 Itre @ 60.0 SJAMR 5,000
(Wheels per Equipment Unit) 14
Tres { 1500 repl hes ).( 23 3 tires @ 10500.0 SJA/ea 183,072
Broke Lnng  ( 600 repl hrs ). 58 2 units @ 1500.0 SJA/ea 87,360
Brake Drum ( 1200 repi hra ).( 29.1 units @ 2000.0 SJA/ea 58,240
ClutchPt (1600 repl hrs ). 1.6 units 15000 0 3JA/ea 23,400
Filers { 80 repl hrs ) Q12 sets @ 250.0 SJA/set 7.800
Prot. Gear (1000 rep! hts 1. 25 sets @ 2000.0 tJA/ea 4,902
Other { 15% additional over above costs) 154,240
(seals, grease, battery, alternatos, etc )
Total Consumables/Yeas 1.182,509
Special Costs Attributable to Storage and
Containment at the Souce [o]
Miscellaneous Costs 11% of capital cost of equipment 528,000
(taxes, insurance, registration, etc )
Annual Cost of Equipment Unit 4,462,531
i implemented during 1903 S====zz=z===z=
Tonnes Handled per year
{ 75.6{onnes/day 312 days/yr 80%. available) 18,370
Cost per Tonne 236.49 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr) 56.11 $JA
EQUIPMENT COST 58.01%
PERSONNEL COST 3.86%
CONSUMABLE COSTS  26.50%
OTHER COSTS 11.83%
TOTAL COST 100.00%
=t
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Page 1 Table TT-50-T TRANSFER TRK
JAMAICA Cost Comparisons

January 1993 30 $JA per US Doliar

Tractor Tiailer Long Haul Truck to
Transfer Large Trailars to Disposal Ste

Type of Equipment

Capacity 50.0 cubic meters (useable space — minus ejection system)

Capital Cost of Equipment 4,800,000 SUA 80000 $!!Spruck tractor
40000 SUS/railer + eject

Spare Parts 240,000 5.00% of Capital Cos?

Customs 252,000

Total Capital Investment §,202,000 SJUA

Estimated Economic Life
Based on Planned Use 5 years (replace trailer mid —way)

Number of Shifts per Day 1.0 shifts/day

Houwrs of Operation/Year 2,498 hours/year

Number of Trips per Shift 5.6 trips/shift 5 km one way

Complete Loads per Shift 5.0 loads/shiit
Typical Density of Solid
Waste in Loaded Vehicle 0.35 Tonnes/cubic meter

Typica! Productivity 75.86 tonnes/day

SJA SJA
Annualized Capttal Cost, when purchased in 1993
( 5,262,000 @ int of 43.00% over life) 2,588,659
Cost of Personnel/Shift
1.00 Driver 62,400 $SJA/year 62,400
0.00 Workers 37.440 $JA/year 0
0.00 Atindts 31,200 SJA/year o}
0.50 Workshp Prsonnl 56,160 $SJA/yeas 28.080
0.20 Suprvsry Prsonnl 74,880 $JA/year 14,976
0.20 Inspctn Peronnl 56,160 SJA/yeas 11,232
Administration 25.00% of above 20,172
Benefits 15.00% of above 17,503
Annua! Personne! Costs/Shitt 163,363
Annual Personnel Costs 163,363

16-Jan-964

Page 2 Table TT-50-T TRANSFER TRK
JAMAICA Cost Comparisors SJA
Consumables
Fuel ( 150 ltres/hr X( 37,440 ltres @ 100 SIARY 374,400
Engine Oil (  1.70!tres/fr ). 4,243 Ires @ 700 SJANY 207.024
Trans Oil ( 004itres/h ).( 100 ltres@ 60.0 SJARY 5,000
Hydric Qi  (  0.04 Itres/Me )( 100 Itres@ 60.0 SJARY 5.900
(Wheels per Equipment Unit) 14
Tres ( 1500 r=p! hrs ).( 23 dtires @ 10500 0 SJA/ea 163.072
Brake Lnng { 600 repl hrs )( 58 .2 units @ 1500 0 SJA/ea 87.380
Brake Drum ( 1200 repl hrs )( 29.1 unts @ 20000 $JA/ea 58,240
Clutch Pt { 160Crept his ).( 1.8 units 15000 0 SJA/ea 23,400
Fiters ( B0 repl his ). 312 sets @ 250.0 SJA/set 7.800
Prot. Gear ( 1000 repl his . 25 sets @ 2000.0 SJA/ea 4,992
Other ( 15% additional ovet above costs) 154,240
(senls, crense, battery, alternator, etc )
Total Consumabies/Yeas 1,182,509
Speciai Costs Atuibutable to Storage and
Containment at the Souce 0
Miscellaneous Costs 11% of capital cost of equipment 528,000
(taxes, insurance, regrstration, etc )
Annua! Cost of Equipment Unit 4,462,531
it implemented during 1933 Zzz=zs=s=c=
Tonnes Handled per year
( 756 tonnes/day 312 days/yr 80% available) 18 870
Cost per Tonne 236.49 SJA
Aver. Cost per Person ( 0.24 tonnes/cap/yr} £8.11 SJA
EQUIPMENT COST 58.01%
PERSONNEL COST 3.66%
CONSUMABLE COST:  26.50%
OTHER COSTS 11.83%
TOTAL COST 100.00%
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LANDFILL EQUIPMENT COSTS:

Landfill Bulldozer data for a Caterpiller D7H WDA Series 11, or
equivalent (price includes ripper attachment and all options for
landfill operation)

Capital Cost: $US 301,000

Spare Parts: n/a (should purchase maint. contract as an
alternative)

Number of shifts per day: 1 avg. work 2hrs. per day with 1 6 hour
day per week when new cut is made.

Hours of operation per year: est. 832
Productivity: 43 tons/hr
Typical Productivity: 350 tons per day

Consumables:

Fuel: 28 liters per hour
estimate 15,000 liters per year (includes maint. hours and
movement to and from operation plus emergency work) at $JA 10
per liter= $JA 150,000

Engine oil: .109 liters per hour

Trans oil: .070 liters per hour

Hydrlc oil: .045 liters per hour

Final drives: .C68 liters per hour

Filters change interval

Engine: 250 hours

Transmission: 500 hours

Hydraulic: 500 hours

Fuel Primary: 2000 hours
Final: 500 hours

Alr Primary: 2000 hours
Secondary: 1000 hours

Total # of filters changed over 2000 hours = 27 at a cost of $US
240

140



SITE DEVELOPMENT

A site development plan for the near term operation of the
Retirement Dump or any other operation would normally consider the
degree o©if environmental protection required, or desired, and the
available resources to accomplish these goals. In addition the

plan would consider the long terir requirements for site operation
and development.

In the absence of much of this type of information it is useful to
develop a set of assumptions which will be utilized in the
preparation of a minimal site development plan. A set of
assumptions for this project are outlined below:

a) The site must remain in operation for 6 days a week 10
hours per day while the site development plan is implemented.
b) The operating tonnage will remain between 80 and 100 tons
per day for the next 4 years.

c) The site consists of approximately 25 acres of useable
land.

d) An immediate goal of the plan is to eliminate the ongoing
health hazards related to fires; vectors, such as flies,
rodents and dogs; and to minimize the formation of leachate.
Any methane generation must be contrclled to prevent
explosion.

e) Financial resources will be made available to develcp the
site as a cut and cover landfill as a near term cperating
practice.

f) Management will adhere to the implementation of this site
development plan without modification and will implement the
operating procedur 2s subsequently.

g) Jamaica will ultimately adopt a set of procedures for the
permitting and operation of landfills which closely
approximate the guidelines currently being reviewed
(Procedures and Requirements for Permitting and Operation of
Waste Disposal Facilities) by the NRCA and the Underground
Water Authority.

In an effort to gain the most utility from the site and to position
the facility for future development as required by whatever
procedures are ultimately adopted by the national government it
would be useful to divide the site into two components. These
components will be referred to as section 1, the 8 and 1/2 acres
currently in operation, and section 2, that portion set aside fur
future development, +hz 16 and 1/2 acres which are unused at this
time ( see diagram no.1 ).

The first major step in site development will require the
commitment of financial resources to accomplish the following
activities:

a) A bulldozer with ripper attachment must be purchased. The
size of this equipment should be equivalent to a Caterpiller
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D7H. Although this piece of equipment can push considerably
greater tonnage than required it will allow for the ripping of
cuts and pushing the resultant dirt without an undue strain on
the eguipment. The equipment should be purchased with a
maintenance contract which can be negotiated with the
individual dealer of the selected hardware. This equipment
should be purchased with a negotiaced residual vaive schedule
that will allow it to be traded at year four, five or six with
a certain residual value. It can be traded for equipment
which will be required to operate under an operating plan as
required under the aforementioned future legislation. Money
must be made available to hire a fulltime operator for this
equipment. This operator should be paid to operate the
2quipment and perform the required operator maintenance. The
existing position for a site attendant shouvld be upgraded to
an operator position to allow for an operator to be on site at
all times yet still allow for illness, vacation scheduling and
a 60 hour per week operating schedule.

b) Money must be spent to survey and stake the existing 8 and
1/2 acre site. The 8 and 1/2 acres should be surveyed and
staked to allow for a 1 percent slope from the approximate
centerline ( see line a on diagram 1 ). Survey crews should
also stake 100 ft by 30 ft cuts as outlined on diagram 1.
This survey work should not be undertaken until the bulldozer
is on the site to do the required earthmoving.

C) A contractor should be hired to move the refuse lining both
sides of the entry road onto the site for burial. This will
require a contractor with a bucketloader, with at least a 5
cubic yard bucket, and 3 to 5 end dump type trucks of 20 t» 40
yard capacity. This phase of the development plan stould
occur after the bulldozer is on site and the site has been
staked, graded and the first cuts have been made to allow for
burial of the material.

d) A contract must be let to have gravel delivered to the site
for methane venting. Contract will require 1300 cubic yards
per year at a rate of 25 cubic yards per week usage.

Once a bulldozer and operators are available surveyors must be
brought in to accomplish the survey as outlined above. After site
drainage is established and sufficient jravel has been delivered
cuts should be made which are 100 ft by 30 ft and the refuse and
ashes on the site should be compacted and buried (for cut Aand
burial detail see Operating Procedures).

After the site has been cleaned the contractor responsible for
cleaning the access road should be brought on site and the material
from the access road should be moved, compacted and buried. At
this juncture it would be worth exploring the possibility of having
a ditch, of approximately 4 ft depth and 4 ft width dug on both
sides of the access road from the main road onto the site. These
ditches could be constructed with the idea of limiting mobility of



vehicles to the road surface and making it difficult if not
impossible for large trucks to dump their loads anywhere bu: on the
£ill itself. As this is not critical to stop illegal dumping on the
read, if dump attendants perform their duties, it is mentioned for
consideration only. xtra noney would be required ‘o hire a
backhoe and dump trucks to construct the barriers and they should
be considered only after critical site development functions have
been funded.

Money should be made available to provide a gate, at the dump
entrance, to stop illegal dumping on the site at night. Additional
fencing should also be considered t» minimize unauthorized access
to the facility. As a minimum a lociable shelter for the bulldozer
should be constructed to insure it is not stolen or vandalized.

The successful implementation of this plan should not hamper the
daily operation of the dump. As a starting point all on site
refuse should be pushed to the southwest portion of the site. As
shown on diagram 1 initial qrading for drainage and initial cuts
will be made on the east side of the facility. After the east side
is graded and all re’use on the site is buried grading for drainage
can be continued on the west portion of the fill. Traffic can be
routed around the development on the eastern portion, while
development is ongoing, by an actively involved landfill attendant.

The existing condition of the site can be at least partially
attributed to lack of adequate management. In implementing this
plan the operators of the site must be well briefed on what is
occurring on the facility and contractors must be coordinated and
performarice monitored. A landfill manager should be added to the
Western Parks and Markets staff to perform these and other required
management functions. Ultimate success or failure of this plan as
well as the success of future operations will largely depend on
quality management. Perhaps the most important single
recommendation that can be made would be to hire a site manager and
provide that person with the training and support required to move
this operation from a *"dump" to an operating landfill. A person
with a construction background should be recruited in the absence
of any existing landfill managers. This person should be enrolled
in the 4 day seminar "Manager .f Lendfill Operations Training and
Certification", sponsored by the Solid Waste Associaticn of North
america. Upon completion of that training the individual should be
given the responsibility to generate and operating budget for the
facility and manage it’s day to day operations. This person should
also be charged with keeping the facility in compliance with
regulatory processes as they are developed and refined. In an
effort to avoid conflicts with collection staff this person should
report directly to the Parks and Markets board of directors.

As a starting point for a site manager the following site
development budget is recommended. All costs are estimated in
Jamaican dollars. All estimates are at the high end of the scale
based on quotes from available Jamaican suppliers of goods and
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Capital Expenditures: (value of land was not included based on lack
of available market rate)

Bulldozer ( with Ripper and Landfill Equipment Package= $8,220,000
amortized over 10 years= $822,000 per year

Facility for Bulldozer storage and repair= $1,050,000 ( no local
est. available ) amortized over 20 yearss= $52,500 per year

Gates and fence= $30,000 approx. minimal amount amortized over 20
years= $1,500 per vear

Survey Work: $150,000 est. amortized over 5 years= $30,000

Total Capital= $9,450,000
Per year= $906,000 for the first 5 years

Operating Budget:

Salaries:

Manager: $50,000
Operators (2ea): $70,000)
Attendent: $30,000
Fringes (20%): $30,000
Total: $180,000

Contractual:

Bulldozer Maint.: $600,000 based on similar U.S. contract no local
est. available

Contract to deliver gravel: $390,000 no local est available

Commodities:

Fuel: $150,000

Bulldozer Catastrophic Parts Failure: $180,000
Office Supplies: %1000

Postage: $500

Phone: $2000 est. depends on long Aistance
Misc: $5,000

Total Annual: $2,414,500 for the first 5 years

Rate would equal $2,414,500 per year/24,960 tons per year or $96.73
per ton Jamaican

Recovery of the landfill costs can begin by institution of a
landfill permit fee. Based on the recognized cost per ton
operators can be charged a disposal permit based on their truck
size and estimated number of trips to the fill on an annual basis.
A permanent sticker can be affixed to their windshield to indicate
they have paid for the permit for that vehicle. In order to
mitigate rate shock and minimize illegal dumping it might be
prudent to institute the rate at a first year 25% of actual cost.



The rate could be increased as required for the next three years
until a full recovery fee is realized.
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OPERATING PROCEDURES

An operations plan for the Retirement Dump must of necessity be a
relatively simple. This operating procedure will be divided into
two major sections:

a) construction and closure of a cut
b) basic dump operating procedures

The operation of a cut and fill landfill should be viewed as an
interim measure during which time improved landfill construction
procedures are developed and funded.

The dimensions of each cut were choser. to allow disposal of six
days worth of refuse. The math for the cut dimensions is as
follows:

a) length top= 200 ft

b) length bottom= 80 ft

c) width= 30 ft

d) depth= 10 ft

area= 1/2x(sum of the parallel sides)x height
1/2x ( 200 ft + 80 ft ) x 10 ft
1/2x ( 280 ft ) x 10 ft
2800 sgft divide by 2
1400 sqgft

volume= area x width
volume= 1400 sgft x 30 ft
volume= 42,000 cubic ft

volume in cubic yds= cubic ft divide by 27
volume in cubic yds= 42,000 sqgft divided by 27
volume in cubic yds= 1555.55 cubic yds

Incoming volume at 80 tons per day is estimated in cubic yards at:
a) Since garbage comes in compacted and uncompacted the
average density is estimated as 400 lbs per cubic yard.

b) 80 tons x 2000 1lbs per ton= 160,000 lbs

C) compaction can be increased by making three passes of the
bulldozer over the refuse spread in the pit to 700 lbs per
cubic yd.

d) pit capacity for refuse alone = 160,000 lbs divided by 700
1bs per cubic yd= 229 cubic yds per day

e) 229 cubic yds per day x six days of operation=1371 cubic
vards of required space for refuse.

f) 1 ft of daily cover over each days refuse adds 22 cubic
yards per day for 5 days or 110 cubic vards.

g) cover for day six must fill the remaining volume of the pit
to prevent ponding of water on the surface. The amount of
cover will vary based on actual disposal but in no case should
be less than 2 ft of compacted soil.
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The basic construction of the cut shculd be undertaken in the
manner described:

a) The survey team, discussed in the landfill development
plan, will have staked areas (see diagram 1) which are 200 ft
long and 30 ft wide. The portion 40ft on either side of the
center of the 200 ft dimension will be 10 ft in depth. The
bulldozer will rip this section and develop it to the
dimension shown in diagram 2.

b) An additional two feet of dirt should be ripped out and
recompacted. The dirt should be cleared from the pit and then
spread over the floor in 6 inch lifts. These lifts should be
compacted with several passes of the bulldozer. This process
will hamper leacnate migration to groundwater.

c) The tail edge, in this case the south slope, of the cut
will be lined with 5 to 6 inches of gravel over the entire
surface. This gravel will allow any methane generated to vent
to the surface.

d) Dirt removed from the cut should be situated to the
northeast side of the cut to facilitate daily cover. Excess
dirt will be utilized to maintain drainage of the site for
filling low areas and for the final cap which will be placed
on the cut when it is filled at the end of the week.

e) Each cut should be constructed in order to allow a 10 foot
wide dividing wall between it and the preceding cut.

Basic Landfill Operations:

a) The site should open for operations at approximately 6 a.m..
This timing seems to be consistent with the time the first loads
are currently entering the site for disposal. Some loads have come
in as early as 5:30 a.m. and this might be a useful alternative.

b) As vehicles enter the site the site attendant should check to
see that they have a disposal permit affixed to their vehicle. (see
site development presented below) .

C) Vehicles should be routed to the tipping area of the active cut
and allowed to dump at the north side of the cut. After refuse has
been tipped and the truck has cleared the tipping face 15 to 30
min. should be made available for scavengers to recycle any
material from the load. The 30 ft wide tipping face should allow
at least two loads to be tipped at the same time.

d) After each load has been checked by the scavengers the bulldozer
operator should push the load into the cut spreading it across the
cut to as uniform a thickness as possible. Once the refuse has
been spread at least 3 passes but no more than 5 should be made by
the bulldozer over the refuse to maximize in place compaction.



This operation should continue until the last load of the day is
taken.

e) At 3 p.m. or 3:30 p.m., dependent on starting time, daily cover
should be placed. Utilizing some of the material stockpiled to the
northeast of the cut the operator should push one foot of dirt
cover over the refuse in the pit. Again, several passes should be
made over the dirt to compact it and maximize the site life. This
cover should be complete enough that very little if any refuse is
exposed. The site manager should personally inspect cover as often
as possible to insure it is being accomplished properly. This
operation should consume approximately 1/2 hr and complete a full
10 hour day of facility operation.

f) The next business day the first loads will be pushed on top of
the previous days compacted cover and operations will start again.

At the end of each week final cover will be placed on the pit.
This will be accomplished at the close of business Saturday and
will be performed esscntially in the same manner as daily cover.
In the case of final cover however a minimum of two feet of dirt
will be spread and compacted. In no case however will any space be
left in the pit. Enough dirt must be pushed to completely <ill the
pit and allow for a cap which will carry water off of the pit.
Care must be taken to leave the gravel exposed at the tail of the
pit to insure proper methane venting. Gravel fill should be added
to the tail, if required. to insure that a water catchment basin is
not formed which will aggravate the formation of leachate.

In addition to the above basic operations procedures it would be
useful to develop additional criteria for the management of the
scavenger population. As to the management of populations, =a
social scientist might be included in the IDB study to provide
additional recommendations for the organization and management of
this group. It is optimistic to assume that the site attendant
will be able to exert any real control over this population. 1In
fact the site attendant had been rather seriously injured, just
prior to our investigation, by a scavenger who was unwilling to
follow the guidance of the site attendant.

The mar.ager should undertake to develop clear and concise job
descriptiors for each of the personnel on the site. This person
should also be prepared to expand these operating procedures to
include

a) Emergency procedures

b) Wet weather operations

c) Load inspection procedures

d) Site drainage maintenance plan
e) Road maintenance plan

In order to accomplish the above tasks the person selected should

be enrolled in the previously mentioned SWANA landfill course
immediately upon hire.
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29 pecember 1993

PIURPOSE:

This report reviews two sites in the Negril area, these are the Orange Bay
Dump and the proposed Cousins Mountain Landfill site. Due to the available
time to review the disposal situation in the Negril area a detailed study of
t..e Orange Bay site and a comprehensive feasibility study of the Cousins
Mountain site were not possible. What I will attempt to do in this report is
cover general impressions of the problems with the Orange Bay Site and provide
impressions of the feasibility of the Cousins Mountain site to include
questiong, which have not been addressed, regarding the viability of Cousins

Mountain as a landfill site.

ORANGE BAY PACKGROUND:

The Orange Bay Dump is located in a mangrove swamp some 500 to 1000 yards from
the shore of the bay. It consists of about five acres of open land bisected by
a road with material deposited on both sides. The material is largely
deposited directly in the waters of the swamp itself. Trucks can access the
site only because aggregate material is periodically desposited to provide a
roadbed. Traffic on this surface quickly causes the material to be submerged
and more material must be deposited to allow the dump to be used. It would
appear that there are some 8000 to 10000 cubic yards of refuse on the surface
at this time. Several small fires were burning during our visit but the fact
that most of the garbage was at least partially submerged and wet made the
probability of any large fire very remote. Material at the site appears to be

residential and commercial refuse from the surrounding area.

ORANGE BAY DISCUSSION:

The fact that the refuse site is submerged in water causes two immediate
problems. Large amounts of leachate are formzd on an ongoing basis. According
to an interview with Katie Thacker, president of the Orange Bay Coral Reef

Society, a large plum of leachate can he seen migrating from the dump site
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into the water of the bay. This leachate plum is reported to have caused
damage to the bay and continues to destroy both the coral and the habitat it
provides. It would appear likely that the leachate and any related
sedimentation will eventually prove to have a negative environmental effect on
the area immediately surrounding the dump site and degradation of the
mangroves may occur over time. Since the leachate is flowing into the bay it
is unlikely that any contaminatiosn inland would occur. Problems from leachate

which are likely to affect the surrounding area include:

a) depletion of dissolved oxygen

b) bacterial and viral contamination

c) increased mineral content in the bay to include (chloride, sulfate,
bicarbonate, sodium, and potassium)

d) nutrient enrichment

c¢) hazardous substances ( e.g. heavy metals) entering the food chain, in

the bay, and affecting human health.

The second immediate problem would be the generation of large amounts of
landfill gas. Decomposition of garbage forms landfill gas which is primarily

composed of the following:

a) methane (CH4), nearly 50%

b) carbon dioxide (CO2), nearly 50%

Cc) nitrogen .4%

d) trace amounts of volatile organic compounds

e) trace amounts of hydrogen

f) trace amounts of hydrogen sulfide

g) trace amounts of carbon monoxide
Generally in the situation in place in Orange Bay we would expect that due to
the fact that the refuse in sitting primarily above the water, and is
decomposing in an aerobic condition, that higher volumes of CO2 are being

formed than CH4. €02 will increase water hardness and decrease pH. CH4 when
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concentrated at levels of 5% to 15% poses an explosive hazard. The combination

of CO2 and CH4 may displace soil oxygen and interfere with plant growth.

Orange Bay Dum>s is certainly an environmental hazard. Given the amount of time
we had available under the scope of work and the lack of hard data on
leachate concentration and composition it is difficult to accurately predict
what impacts the dump will have on the environment in the near and long term.,
As mentioned earlier the immediate impact would appear <o be to the coral reef
and this has occurred after the dump has been in operation for approxiametly
ten years according to officials from the municipality of Luce. Dumping
continues at the site despite the fact that Western Parks and Markets
management indicated it was closed and loads were being taken to other dumps

in the area.

ORANGE BAY RECOMMENDATION:

There should be no question regarding the fact that this site should be closed
immediately. Damage to the <oral reef, aquatic life and the surrounding
vegetation is almost certain to be occurring. There appears to be no
significant level of scavenging ongoing at the site which would require
consideration of the social problem of removing the economic basis for a
population as a closure consideration. During our visit we met one individual
vho identified himself only as the dump attendant and dump closure should not
affect his livelihocd if he were transfered to another location.
Recommendations for the site would be to close the site immediately and
reroute trucks to other dumps in the area. Thic should be done by placing a
fence across the road with no gate other than a small gate for people to pass.
An environmental consultant familiar with landfills should be hired to make a
determination as to alternatives. Methane and leachate studies should be
conducted to determine constituents of the leachate being generated and its
potential impact. Gas generation studies should also be conducted to determine
gas generation patterns and their potential impacts. Based on these tests a

decision should be made regarding the ultimate disposition of the site. The
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possibility of moving the in place .fuse at a reasonable cost seems remote.
The requisite equipment is not available in the area and a viable alternative
site has not been developed. Some on site mitigation strategy might be

considered based on testing results.

COUSINS MOUNTAIN BACKGROUND:

As an alternative to the Orange Bay dump WPM is attempting to develop the
Cousins Mountain site (CMS). Paul Carrol and I toured this site to look at its
potential as a landrill. It is my understanding that approxiametly $700,000 J
is available for site development specifically for development of an access

road and gate facilities for the dump attendent.

COUSINS MOUNTAIN DISCUSSION:

The most immediate and obvious problem with this site is accessibility. This
site is approxiametly 1 1/4 miles from the hardsurface road supporting access.
The last 1 1/4 miles is impassable to any vehicle but a pickup truck at this
time. In fact the last 200 yards must be traversed on foot to gain access to
the location. Clearly if vehicles cannot reach the site they will dump at any
of the numerous places on the road rather than go on to the actual dump site.
Without the benefit of some study of the subgrade required and the time to
perform an engineering estimate of the amount of material that requires
removal to create a reasonable two lane, unpaved, access to the site, it is
difficult to determine the ultimate cost of the access road. An educated guess
would be about three to four times the amount of money budgeted for the entire

site development.

The actual dump site is an area estimated to be about 20 acres total of which
only five acres are clear of trees. This site sits at the base of a fairly

steep slope. Depth to bedrock at the site has not been determined. No drainage
plan has been developed and no site clearing plan has been envisioned. Public

Works staff in Luce indicate that the operations plan for the site will be a



bagic cut and cover landfill operation. Yet, no data has been developed
regarding the depth to bedrock and no determination has been made regarding
the availability, either on site or off site, of cover material. For a
sanitary landfill, there should be enough soil over bedrock to provide a
minimum depth of 1.5 meters of undisturbed soil plus at least 2 meters more of
soil for cover. (assuming a ratio of 1:4 soil :refuse) 1t is difficult to
envision that this facility will not be operated in the manner that Retirement
Site in Montego Bay is operated which basically consists of dumping material
and burning it. No operating budget is available and no plans have been made
for the availability of a bulldozer with required attachments to support a cut

and cover operation.

The Underground Water Authority has determined that this would be an
acceptable landfill site based on regional geology and surficial studies of
the site. There appears to have been little consideration given to leachate
formation on the site and the potential for it to pe washed down the slope
onto land currently used for grazing cattle. The nature of the bedrock in the
area suggests fracturing could be a problem and groundwater contamination
could result over time. Apparently the process of permit application being
reviewed by the Natural Resource Conservation Authority and sponsered by the
Urderground Water Authority was not utilized to evalute the site conditions.
This is most probably due to the fact this process has not been approved for

implementation by the agencies.

COUSINS MOUNTAIN RECOMMENDATION:

The major problem with the selection and potential operation of this site is
systemic to the disposal system in the country as a whole. Given the lack of
co-ordinated gsolid waste management planning at the national level and little
or no solid waste management expertise in the system it appears that this site
will come on line as another of the many dump sites already in existence. In
an effort to short circuit this the following recommendations should be

considered:
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a) a minimal site study should be conducted to develop a plan for
development which is consiatent with the geclogy and physical makeup of the
site. This study should be conducted by a consulting firm which has the
personnel to develop local contacts for lab work and to develop local
cor._racts for whatever well drilling and other tasks are required to develop
data required to produce an intelligent and environmentally sound
rec ..me:ndation. The study should look at the availability of cover material,
to include alternative sources; cubic yards of material expected to be
deposited; site life expected; potential for the site to meet criteria
outlined in the proposed permitting ond operating criteria for landfills
currently being considered; and a closure plan for final site disposition when
it has reached capacity.

b) additionally planning and budgeting should be conducted in an effort
to develop a road into the site which will ensure accessibility even in times
of inclement weather.

c) a budget should be developed to insure that the equipment,
specifically a bulldozer equivalient to a D7 Caterpiller, is available for full
time operations. Thi. should include a budget for staffing and an on site
refueling facilities. Staffing should include an equipment operator and a
landfill attendant with a backup person to allow for vacations and illness
etc. A maintenance contract for the equipment should be included in the budget

to insure operability and longevity of the investment.

A cost estimate for the ~bove would fall into the following range: ( all
estimates are in US dollars )

a) site study to include engineered plans $100,000-5200,000

b) road construction into site $40,000 to $60,000

c) site clearing and development would depend on findings of study.

d) purchase of bulldozer and fueling facility to include first year
maintenance plan $300,000-$370,000

e) gate and gate house $10,000-$12,000

A total cost of $450,000 to $642,000 plus site development dollars is

/(7&?



considerable by Jamacian standards. However, it is an extremely inexpensive
project by any measure which recognizes the importance environmental concerns

in disposal planning.

SUMMARY :

As I indicated the problem with CMS siting relates largely to inexperience at
all levels of involvement with any type of landfilling operation. Should a
siting study be funded, it would be useful to require that the consultants
work with staff from the Natural Resources Conservation Authority (NRCA), the
Underground Water Authority (UWA), the Ministry of Local Governments, and
Western Parks and Markets to familiarize them with all facets of the process.
Staff from these agencies should be dedicated to the project fulltime. These
personnel could then form a task force to work with the IDB in their
forthcoming study to further broaden their expertise and provide them with an
overview of all solid waste disposal issues related to the island. This group
could then form the core of an interagency task force which would review
existing regulations and anticipated regulations for their respective
agencies. This process could be beneficial as they could both bring a positive
understanding of environmental disposal issues to the table in addition to and
understanding of their agencies internal policies and procedures. Should a
group like this be formed it might be very useful to introduce them to the
concepts of TOM (Total Quality Management) to enhance their ability to work
together as a team. TQM is a management philosophy which recognizes that
employees at all levels of the organization should be empowered in developing

process and in decision mzking.

This team concept might be expanded to have the siting consultants outline
closure options for the Orange Bay facility. Having this team work on both
projects would provide an incountry group which would be capable of
implementing any closure decisions and siting requirements identified by the
IDB study. Although the initial cost of this program would be high in terms of

near term dollars and agency manpower it would greatly reduce the future cost

) L0



of bringing in outside experts to perform this type of work on the other
dumpsites in the system. The net effect would be to develop a Jamacian team
capable cf managing the dumps and new landfill sitings who are interactive
with the respective agencies involved. The long term savings in terms of
dollars and the positive net effect on decisions related to the environment

make this an option worth considering.
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Page 2 Table FC 25 DS FEL

JAMAICA Cost Comparisons SJA
Consumables ~ T T T e T T T
Fueat ( 1000 Itres:ht ).( 31.200 Itres@: 100 SJAftr
Engtne Ol ( 1 50 Ires+hr 3.0 4 680 Iires@: 700 SJA It
Trans Q4 ( 040 Itres/hr }( 1 248 iresa 60 0 SJA'N
Hydric O { 0 30 Itres/hr ). 936 Ivesra 800 SJA Itr
{(Wheels per Equipment Uinit) 6
Tres ( 1100 rep!hts ).( 17 0 tres o 10500 0 SJA/ea
Brake Lnng ( 600 repl hrs ) ( 31 2 untts :d 18000 SJA ea
Brake Drum { 1200 rep! hrs ) { 15 6 unts 1 20000 SJA ea
Chiteh Pt { 1600 rept hrs ) 00 untts 15000 0 SJA/ea
Fitters { 80 repl hts ) { 39 0 sets @ 2500 SJA'set
Prot Gear { 1000 tepl his ).( 6 2 sets (@’ 20000 SJA.ea
Other ( 15 adcitional over above costs)

(seals grease. baftery. allernator, etc)

Total Consumables
Spectal Costs Attnibutabie to Storage and

Containment at the Source
Miccellaneous Costs 21°% of captal cost of equipement
{taxes. insurance registration etc )
Annual Cost of Equipment Uinit
If implemented during 1993
Tonnes Handled per year

{41 9tonnes/day 312 days/yr 90% available)
Cost per Tonne 2198 48 SJA

Aver Cost per Persc ( 0 .24 tonnes/cap/yt) 521 59 SUA

CONT

312.000
327 600
74 880
56 160

119 127
46 800
31 200
0

9750
12 480
148 500

1138497

4306810

25.864 140

11,765

Page 1 Table FC 25 DS FEL CONT
JANMAICA Cost Comparons
January 1993 30 SJA per US Dollar
Type of Equipment Front End Loader Totally Mechanically Loaded
from 5 cm Mechanrcally Liftable Containers
Capacity 25 0 cubic meters
Cupttal Cost ot Equipment 20.508.621 SUA 125000
4000
Spare Parts 1025431 5% of Captat Cost of Equipment
Customs 9.690 323
Total Captal Investment 31,224 375 SJA
Estimated Ecoronuc Life
Based on Pianned Use 5 years (containers replaced nud - way)
Nurnber of Shts per Day 1 00 shrts/day
Hows ot OperationYer 3.120 hours/year
Number of Trips per Shrft 37 btips shift 10 km one way
Compiete Loads per Shit 3 35 loacs stuft
Typreal Denstty of Sohd
wWaste i Loaded Vehicle 0 55 Tonnes.cubic meter
Typical Productiat, 42 tonnes-day
- S S e
#ninuahzed Capral Coset when purchased in 1993
( 21223375 @ int of 60 00*c over Iife utihzed) 19,794 325
Cc it ot Perconnel Shitt
1 00 Drrver 62 4C0O SJA'year 62.400
1 00 Workers 37 430 SJA'year 37.440
8 46 Alindts 31 200 SJAryear 264 075
1 00 Workshp Prsonn! 56 160 SJA/year 56.160
0 50 Suprvary Prsonni 74 880 SJA'year 37 .440
0 50 Intpetn Peronnt 0 SJA'year 0
Aaministration 307~ of above 137.255
Benefits 5"s of above 29,738
Annual Personnel Costs:Shit 624,508
Annual Personnel Costs 624 508
09 -Jan~94

EQUIPMENT COST 78 53%
PERSONNEL COST 241%
CONSI!IMABLE COSTS 440%
OTHER COSTS 16 85%
TOTAL COST 100 00%
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Page 1 TableFC 25 T FEL CONT Page 2 Table FC 25-T FEL CONT
JANMAICA Cost Comparisonz
January 1993 30 SJA per US Dollar JAMAICA Cost Comparsons SJA
T T T T T T T e e e Consumables ~~  ~ T T Tt ot o T/
Type of Equipment Front End Loader. Totally Mechanically Loaded Fuel ( 1000 !tres/hr ) 31.200 Iesa 100 SJA Hr 322.000
from 5 cm Mechanically Liftable Containers Engmne OIl 150 Itres:hr )« 4 580 Itres.a 700 SJA #r 327.600
Capacity 25 0 cubic meters Trans O1f { 0430Iteshr K 1248 Imesia 600 SJA r 74 880
Hydrlc Ot ( 030 ites hr 3.0 936 Ies:a- 600 SJA N 56.160
Captal Cost of Equipment 21,750,000 SJA 125000 (Wheels per Equipment tind) 6
4000 Tues { 1100rep! hrs ) ( 17 0 tires .- 10500 0 SJA/ea 119127
Spare Farts 1,087.500 52 of Capdal Cost of Equipment Brake Lnng | 600 rep! hrs ) 31 2 unds 1500 0 SJA ea 46.800
Customs 10.276.875 Brake Drum (1200 repl hrs ) ( 15 6 unds « 20000 SJA ‘ea 31200
Total Capital Investment 33,113,375 SUA Chdch Ph ( 1600 rept his ) ( 00 unts 15000 0 SJA/ea o]
Filters { 80 rep! hrs ) 39 0 sets @ 2500 SJA/set 9.750
Estmated Economic Life Prot Gear ( 100Crepl hrs ).( 6 2 sets (a 20000 SJA'ea 12 480
Bac<ed on Planned Use 5 years (containers replaced mid - way through truck Ide) Other { 15”: additonal over above costs) 148.500
(seals. grease. battery alternator. etc)
Number of Shifts per Day 1 00 shdts/day Sm e o e
Total Consumables 1.138.497
Hours of Operation.Year 3.120 hours/year
Special Costs Attributable to Storage and
Number of Trips per Shitt 40 tips’shift 5 km one way Containment at the Source o]
Comptete Loads per Shitt 360 loads/shift
Miscellaneous Costs 212 of capital cost of equipement 4 587,500
Typiwcal Density of Sohd (la<es. insurance. registration. elc )
Ya-te:n Londed Veh:zle 0 55 Tonnes’'cubic meter
Annua! Cost of Equipment Unit 27.349.674
Typcal Productnaty 15 tonnes/day It implemented during 1993
T o SJA T T o B o o - - T
Annuahzed Captal Cost. when purchased in 1993 Tonnes Handled per year
{ 33114 375 (D int of 60 00“c over life utihzed) 20.992.368
{ 450 tonnes/day 312 days/yr 90% available) 12.636
Cost cf Personnel, Shift
1 00 Drner 62.400 SJA'year 62,400 Cost per Tonne 2,163 42 SJA
1 00 Workers 37.440 SJA'year 37.440
909 Arvits 31,200 SJA'yenr 283.636
1 00 Workshp Prsonnl 56.160 SJA'year 56.160 Aver Cost per Person ( 0.24 tonnes/cap/yr) 51351 SJA
0 50 Suprvsry Prsonnl 74.880 SJA/year 37.440
0 50 Inspetn Peronn! 0 SJA/year 0
Admiristration 30% cf above 143,123 EQUIPMENT COST 76 78%
Benefits 5% of above 31,010 PERSONNEL COST 238%
—————————— CONSUMABLE COSTS 4.16%
Annual Personnel Costs/Shrft 651,209 OTHER COSTS 16.70%
Annual Personnel Costs 651,209 TOTAL COST 100 00%
09-Jan-93



