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Abstract

In Jamaica, it is estimated that the health seggoerates approximately 1,596 tonnes of medical
waste annually, of which 83% is produced by publgalth care facilities. (MOH 2005) At
present, there are no environmentally sound medicate treatment systems at public (or
private) healthcare facilities. Most healthcareilities treat their medical waste with very old
(over 20 years) and poorly maintained on-site i@@tors or ‘burn boxes’, which are not fit for
the treatment of medical waste. (Crown Agent 2068)ther, on numerous occasions when the
incinerators are out of service, medical wastetigee burnt and/or dumped illegally at municipal
controlled disposal sites, in gullies, or on vackrds. The cost of the negative effects of
improper handling and disposal practices is a buatethe public purse. Over the years, there
have been several negative media reports and coitymaamcerns highlighting the problems,
and placing the institutions under tremendous pirest® take corrective measures.

Against this background, the Government of Jameigavesting in appropriate technology for
the treatment of infectious medical waste. Curyerttie Ministry of Health is implementing a
program aimed at improving the overall manageméninedical waste in the public health
system. It includes:

* Procurement and installation of four regional mabiwaste collection and treatment
facilities with steam sterilization and shreddingatment technology;

* Development of National Medical Waste ManagemenriciZoRegulations, Standards,
and Guidelines;

» Standardization of waste management procedurdshealthcare facilities;
* Implementation of waste segregation and minimizaesivategies; and,
» Training of healthcare staff in proper waste managd.

The procurement and installation of the regionatliced waste collection and treatment facilities
will be implemented in two phases: phase 1 in éngdst health region (Region 1) and phase 2 in
the other health regions. Phase 1 was successiyiigmented in 2008 under the World Bank
Funded National HIV/STI Programme.

1
Hylton, Navarine
Ministry of Health, Jamaica W.1.



Background

The Ministry of Health (MOH), together with its Regal Health Authorities (RHAS), Agencies
and related organizations make up the public heslthem and are responsible for health care
delivery across the island. There are four RHAs agarg the 23 hospitals and 363 health
centers in the public health syste
(Figure 1). The private healthcare syste|
consists of six hospitals and sever R

doctors’ offices. gk i ;|

The health sector generat® . . e
approximately 1,596 tonnes of medic TR
waste  annually. (MOH  2005) mo R s
Approximately, 83% of the total medic L :
waste is generated by public healthc
facilities, while the remaining 17% i
produced by private healthcare facilitie ..., ;
Medical waste represents approximatef = =

10% — 25% of the total waste streaf = =i © jy;%l_'ﬁ
from healthcare facilities. (WHO 1999] 4 =i E i
The remaining 75% — 90% is non-risk d——— =2
ugeneraln healthcare waste with SimilarFigure 1: Health Regions and Healthcare Facilities in

fot . amaica (Source: MOH A t 2007
characteristics to domestic waste. J (Source ugus )

Medical Waste is generated during the diagnosestitnent and immunization of humans or
animals and is capable of producing infectious aties. It includes sharps, infectious and
pathological wastes containing HIV and other blbadre pathogens, as well as hazardous
chemical, pharmaceutical, genotoxic and radioastiastes. (MOH 2006)

In Jamaica, waste management practices in the aledoenmunity vary widely. Individual
healthcare facilities adopt management practicassiitadheir own financial capabilities as against
the recommended local and international standdrds.safe management of medical waste is
significantly compromised due to limited or no batigesulting in the following:

* Low priority or poor attitude towards medical wastanagement at healthcare facilities;

» Limited and inconsistent procurement of appropnaéste disposal supplies (bins, bags,
sharps containers) and personal protective equipniermany instances the required
items are provided mainly through donations andsgifom local and international

agencies;

» Improper segregation of infectious and non-infactiovaste streams at source of
generation;

* Limited or no training of healthcare workers indafion control or healthcare waste
management;

» Lack of proper treatment and disposal facilities] @oor maintenance of incinerators;

» Stockpiles of pharmaceutical and hazardous waat#icplarly chemotherapy agents due
to lack of appropriate technology for the treatmafithese waste categories;
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[MPLEMENTATION OF ALTERNATIVE MEDICAL WASTE TREATMENT TECHNOLOGY IN JAMAICA

Figures 2 and 3 presents photographs showing waat@agement practices and different types
of incinerators being used at public healthcardifies.

Figure 2: Photographs showing current waste management practices public
healthcare facilities (Source: Crown Agent 2003)

| . __..;'..'..'-: e g Jj :
Figure 3: Photographs showing different types of incinerators being used at
public healthcare facilities (Source: Crown Agent 2003)
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Medical Waste M anagement Program

In seeking to improve, standardize and provide denoand environmentally friendly treatment
solution for the management of medical waste inghblic health system, in 2003 the MOH,
under the World Bank funded National HIV/AIDS Pratien and Control Project, embarked on
a comprehensive assessment of current waste maaagpractices and treatment capabilities at
all major public healthcare facilities. The studgncluded thatinter alia current waste
management practices are poor due mainly to ecana@mnstraints on healthcare facility
funding, and that most healthcare facilities ttbatr medical waste with very old (over 20 years)
and poorly maintained on-site incinerators or ‘bboxes’. Of the 29 incinerators assessed, 26
were found to be unfit for the treatment of media@ste and is a serious concern for public
health and the environment. (Crown Agent 2003) #swecommended that incinerators be
phase-out and alternative technology be implemefdedhe treatment of infectious medical
waste on a regional basis. A new programme strategfyincludes waste minimization, waste
segregation and regional waste collection andrreat facilities as the underling elements was
therefore developed. This framework entails:

» Drafting National Medical Waste Management Polgtgndards and Guidelines;
» Standardizing waste management procedures inathoare facilities;
» Training of healthcare staff in proper waste manza#;

* Implementing four regional medical waste collectisystems and treatment facilities
with specialized medical waste collection vehices alternative technology.

To date, a Draft Medical Waste Management PolicyJaimaica has been developed to support
and provide the framework for the implementation ppbper medical waste management
practices and treatment solutions. Additionallg Health Facility Infection Control Policies and
Procedures Manual have been revised to include m@mepsive guidelines, standards and
procedures for the proper management of waste freatthcare facilities. It includes a colour-
coded system to guide the segregation of the diffewaste streams generated at healthcare
facilities. It also formed the basis for the deyafent of a training programme on proper waste
management. Over 1,500 different categories oftihesmle workers, at all levels, have received
training. Requisite waste disposal supplies andipagent to support segregation and
standardization of waste management proceduresaisodeen provided.

A technical evaluation of medical waste generatitheatment capacity requirement, and
alternative treatment technologies was conducteddetermine the requisite budget for
implementation of the four regional collection ameatment facilities. The steam sterilization
and shredding technology was determined to be tlst most effective and appropriate
technology for Jamaica. The regional treatmentifes will be implemented on a phased basis,
with the first to be established in the largestlifiesegion (Region 1). The other three health
regions are to follow thereafter.

Region 1 collection and treatment facility was iempkented in December 2008. Its procurement
was conducted in accordance with the Governmedawfaica’'s Procurement Guidelines and the
1999 revised World Bank ‘Guidelines: ProcuremerdariBRD Loans and IDA Credits’. SEEN
Environnement (Martinique) was selected to prouide turnkey contract for the supply and
installation of the treatment facility with the T&®D ECODAS steam sterilization and shredding
technology from France.

4
Hylton, Navarine
Ministry of Health, Jamaica W.1.



Pilot operations of Region 1 collection and treattracility commenced in January 2009 and
became Jamaica’s first environmentally sound si&tee-art medical waste treatment facility. It
was established to serve the public healthcarditfesiwithin the southeast east health region,
with a treatment capacity of up to 874 tonnes parybased on an operation of 96 hours per
week).

With several public healthcare facilities in théhat health regions experiencing significant
treatment challenges with frequent breakdown anenebed downtime of their aged (>20 years),
unsuitable and poorly maintained on-site incinegsatw ‘burn boxes’, Region 1 treatment facility
quickly became the only environmentally sound akéive treatment option available to the
public and private sector. It was envisioned thaige 2 implementation of the regional medical
waste treatment facility and collection system wiohve been in Region 4"{2argest health
region). However given the urgent need to provididiteonal treatment capacity immediately, an
interim short to medium term solution that wouldnéit all the health regions is being
recommended. This includes the upgrading of Rediotreatment facility with additional
treatment capacity and installing supporting steragd collection systems in each of 4 the
health regions.

Regional Medical Waste Collection and Treatment System

Region 1 medical waste collection and treatmenttesys replaced approximately 10
malfunctioning incinerators/’burn boxes’ that oderhat public healthcare facilities within the
region. The facility is situated in close proximity the largest hospital in the region — the
Kingston Public and Victoria Jubilee Hospital, whiis a general and maternity hospital with a
capacity of 668 beds. The facility treats infecipgharp, and pathological wastes. Over the
period January 2009 to April 2010, it has treatedraximately 302,163 tonnes of medical waste
from a total of 41 healthcare facilities.

The regional medical waste collection and treatmnsgatem consist of four components, namely:

1. Segregation and interim storage of medical waskealthcare facilities;

2. Collection and transportation of medical waste frioealthcare facilities to the regional
treatment facility;

3. Processing or treatment of medical waste at themagtreatment facility; and,

4. Disposal of the sterile unrecognisable waste residom the regional treatment facility
to the designated municipal disposal site.
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[MPLEMENTATION OF ALTERNATIVE MEDICAL WASTE TREATMENT TECHNOLOGY IN JAMAICA

Figure 4 provides an overview of the regional maldicaste collection and treatment system.

Medical Waste Segregation Secured Interim On-Site
at Healthcare Facilities Storage at Healthcare Faciliti

03/21/2004

Transportation of Medical
Waste to Treatment Facility

Final Disposal of Regional Medical Waste

Treated Residue at Treatment Facility
Municipal Disposal Site

Figure 4: Overview of the Regional Medical Waste Collection and Treatment System (Source:
MOH 2005)

Region 1 medical waste collection and treatmertegysomprises:

Pre-engineered treatment plant building of appreéty 462m (Figure 5):

Steam sterilization and shredding treatment systdad at 200 kg/hour with associated
accessories and equipment including;

o Electric Broiler — to provide a source of steamtfoe treatment equipment;
o Radioactive detection device — fitted with an alasystem to prevent any
radioactive waste being processed in the facility;
o Cooling system — to reduce water consumption by;50%
0 Spare parts — minimum stock of mandatory sparespartiuding an additional
shredder;
Mechanical washing system to sanitize storage biefore returning to healthcare
facilities;
Weighting platform/machine of 500kg capacity fittedth (non-slip) stainless steel
access ramp, indicator and transmitter connectabdecomputer and label printer; to be
used for weighing of waste upon arrival at thelfiggi

Refrigerating containers to be used for the tempastorage of pathological waste in the
event of equipment down time;

Back-up power generator;
Back-up water storage tanks;
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[MPLEMENTATION OF ALTERNATIVE MEDICAL WASTE TREATMENT TECHNOLOGY IN JAMAICA

Roll-on/roll-off container for transfer of steriteeated waste to the landfill;

Truck-washing platform integrated with an oil/wateeparator wastewater treatment
system;

Specialized collection vehicles with a payload céyaof 5,000 kg; and,
Waste storage bins sized at 770 litres.

STEAM MACHINE AND
GENERATOR /PLATFORM
[ /s

I 1

‘ 7 > ‘ UNLOADING AREA |
T el ) 1
STORAGE AREA = |

{ AFTER PROCESSING |

48

COLD STORAGE WEIGHING PLATFORM
FACILITY } AND RADIOACTIVITY SYSTEM WASHING

<t | > —B MACHINE
)
N
E §§ “‘7'*E {
=<Z it v &
z0 STORAGE AREA
H BEFORE PROCESSING
14

OFFICES
CHANGING ROOM
TOILET

STORAGE AREA
AFTER SANITAZING

" 35
== B

7

\%4
LOADING AREA
WAY OUT
e o ECODAS 5.0.5
e L 28 Rue Sebastopol

59100 Rouboix

g Implaniaion 1 72000 ™
Projet jomaique

SCHEMATIC DIAGRAM
OF ACTIVITY / PROCESS FLOW

1 — Unloading of the waste bins (from the trucks or the refrigerated containers)

2 — Weighing and radioactivity testing of the bins to be treated: depending on the tracking
system set up by the employer, cither after or before storage (right after unloading or
right before treatment)

3 — Treatment cycle / Sanitization of emptied bins and storage of sanitized bins in the
dedicated area

4 — Unloading of the treatment equipment after processing and storage in the dedicated
area prior to collection for final disposal

Figure 5: Layout of Region 1 Medical Waste Treatment Facility
(Source: SEEN Environment 20006)
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The Technology

The patented T-2000 ECODAS steam sterilization stmédding technology from France is a
hybrid design of existing static autoclave techgglolt is a vertical autoclave that is fully
automated with an internal shredding system atstha of the treatment cycle (Figure 6). The
pre-shredding of infectious and pathological waste
exposes greater surface area and allows easy &
effective waste treatment with direct pressurizeg
heated steam of 138, 3.8 bars for 10 minutes to
achieve complete sterilization of infectious}-
materials, all in one enclosed system. (ECODAY= ... .
2007) This allows complete decontamination of thedza

inside, including the shredder, during each cycle. §

The T-2000 ECODAS equipment achieves

volume reduction of 80% and ensures microbi
inactivation of up to 8 log. (HCWH 2004) This is
above the maximum efficiency level (Level 1V)
defined by the State and Territorial Association o
Alternative Treatment Technology (STAATT),
USA: “Inactivation of vegetative bacteria, fungi, |8
lipophilic/hydrophilic  viruses, parasites, and}
mycobacteria, and B. stearothermophilus spores af
6 logip reduction or greater”. (EPRI 1998) The final |
treated waste is unrecognisable, harmless, and
safe to dispose as ordinary municipal wastg
(ECODAS 2007)

The ECODAS technology is fitted with an L=
automated system for the loading of the waste to IFgure 6: Photograph showing a T2000
treated, and it is able to accommodate 770 litrd&CODAS Steam Sterilization and Shredding
plastic wheeled bins. This loading system;i?:;’;‘;‘;neng%‘ggmem (Source:  SEEN
combined with a high treatment capacity, ensures
absolute minimal handling for the maximum

security of the operators.

Conclusion

Similar to other Caribbean countries, the propenagament of medical waste in Jamaica is
inadequate and has posed serious public healtheamdonment problems. The Ministry of
Health is currently implementing a programme tadoproper waste management practices and
provide a cost effective environmentally friendigatment solution. Phase 1 of this programme
was implemented under the National HIV/AIDS Prew@mtand Control Project. Region 1
treatment facility comprises the steam sterilizatand shredding treatment technology. It is
currently the only environmentally sound alternatikeatment option available to the public and
private sector for the treatment of medical waste.
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