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Foreword

1. A seriesof nationa guidelinesfrom devel oped and devel oping countries, in particular acomprehen-
siveWorld Health Organization (WHO) publication which coversavery wide spectrum, and apaper pre-
pared by the European Committeefor Standardization (CEN), form the basisfor theseguidelines.

2. Boththe publication and the paper includetwo fundamental ly different concepts concerning the defi-
nition and classification of biomedical and health-carewaste, especially for infectiouswaste. One proposal
among others made by WHO prefersawide definition and classification of infectiouswhichin principle
coversall waste contaminated with blood and other body fluids and thus excludesall - even theoretical
pathwaysfor infectious diseases (the precautionary principle). For thefollowing laid-down and described
routesfor thedisposal of thewaste, more pragmatic and cost-effective solutions(e.g. disposal together with
household waste) are suggested, meaning however that the desired high-saf ety aspects cannot be ensured for
thewhole disposal process. (refer to annex VI to the present guidelines)

3. These guiddinesdo not follow the gpproach of awidedefinition. They follow an approach aimed at
reducing hazardous and probl ematic waste streamsto aminimum by meansof highly qualified staff, strict
definition and classification of the waste stream, and segregation at the source of the waste with the best
informationfor identification of thewaste.

4. Speciaized waste disposal techniquesare needed only for thisreduced amount of waste. However,
they still cover themain sourcesof thehazardouswaste. Thiswill lead to well-organized disposal of biomedi-
cal and hedlth-carewastewith justifiable costs.

5. Because of the different level sof waste management infrastructure, capacity and capability anong
Parties, suitableand feasible solutionsarerequired. Inthat spirit, thetechnical guideinesdescribethe manner
inwhichto movetowards state-of -the-art management of biomedical and health-care wasteswhile at the
sametimeidentifying other kindsof suitablepossibilities.

6. Themagjor pointsof theseguiddinesarethepractical aspectsof waste management pertaining to the
handling and environmentally sound management of biomedica and health-care wastes. Other aspectswere
dealt with only asdeemed necessary.

7. Thesetechnica guidelinesshould be cons dered together with other technical guidelinesadopted by
the Conference of the Partiesto the Basel Convention and governing the environmental ly sound recovery and
disposal of wastes, in particular the Technical Guidelinesfor Incineration on Land (D 10) and on Specialy
Engineered Landfill (D 5). In addition, special attention should be paid to thelegal frameworksand the
respong bilitiesof therel evant competent authorities.

8. Because of the fact that radioactive wastes which are not covered by the Basel Convention are
found, for example, inthemedical sector, it was necessary that some fundamental instructions be made
regarding the handling of such wastes. Many of theradionuclides used in nuclear medicineand biological
research have short half-lives, and therefore radioactive decay causestheradioactive hazard of thewasteto
fall below clearancelevelsinareatively short period of time. At thisstage, thewasteis subject to the Basel
Convention.



9. The management of radioactivewasteis subject to national or internationa regulations, that is, the
Joint Convention onthe Safety of Spent Fuel Management and on the Safety of Radioactive Waste Manage-
ment. Comprehensive guidance on al aspectsof the safety of radioactive waste management isprovided in
the Safety Standards Seriesof the International Atomic Energy Agency (IAEA). Referenceismadein chap-
ter 4.7 below to several |AEA publicationsthat arerelevant in the context of these guidelines.
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Introduction

1. Thedisposal of wastes originating from health-care establishments (public and private) can havean
effect on human hed th and well-being, theenvironment (air, water, soil, animals, plants, landscape) and issues
relating to public security and order.

2. Nevertheless, experience has proven that wastes originating from health-care establishments, when
properly managed, generaly poseno grester risksthanthat of properly trested municipal or industrial wastes.
Thisalso pertainsto the disposal of biomedical and health-care wastes, in contrast to occasional public

perception.

3. Theguidelinesprovideinformation for the proper trestment of wastesfrom health-care establish-
ments (public and private). Theinformation provided takes due consideration of the waste management
requirementsof disposal and recovery measuresaswell as hygienerequirements. In addition to ecol ogical
aspects, theinformati on and recommendati ons should be economically feasible and easy to undertake. It and
also makesalowancesfor technical progress.

4. It hasbecome gpparent that theintroduction of improved solutionsfor the segregation of wastewithin
health-carefacilities can result in reduced amounts of waste requiring special treatment and thereforein

reduced waste trestment costs. In addition, new technol ogies have become avail ableto treat and disinfect
biomedical and health-carewastes so that they can be disposed of finally with low risk by landfilling.

5. Inmany countries, landfill hasbeen and continuesto be the predominant method for direct disposal of
wastes - most frequently without pre-treatment. Thispractice causes considerable concern.

6. The safe management of biomedical and health-carewasteisessentia for community and environ-
menta hedlth. Itisalsoimportant that the standardsfor the protection of the environment and human health
areuniform acrossall health-care establishments, irrespective of technologies used for treatment and dis-
posal. Thisinturn ensuresamoreviable and efficient industry. However, it should be noted that in many
countries, the national authorities, in addition to industry, arean active participant in heath-care, either pro-
viding servicesor paying for them. In addition, thelack of resourcesor of experiencein devel oping standards
may be significant factorsaffecting the capacity to treat biomedical and health-carewastes.

7. To manage biomedical and health-care waste effectively, thefollowing should be taken into consi-
deration:

€) Generationand minimization;

(b) Separation and segregation of sources,

(© | dentification and classfication;

(d) Handling and storage;

(e Packaging andlabdlling;

® Transportation insde and outside health-care establishments;

9 Tregtment;



(h Disposd of resdues(including emissons);
® Occupationd health and safety; public and environmenta hedth;
0) Stakehol der and community awarenessand education;

(k) Researchinto and devel opment of improved technol ogies and environmentally friendly
practices.

8. Theseguidelinesattempt to addressall of theseissuesand provide support for the achievement of
improved environmenta performancein managing biomedica and health-carewaste. To be successful, waste
management stra-tegies should alwaystake account of, and interact with, the processthat generated the
wastesinthefirst place.

Figurel
Wastefrom clinicsand hospitals

Chemicd/radioactive
(hazardous)

Infectious (hazardous) S%
10%

Generd non-

Source: American Hospital Association infectious
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0. Observationsat severa hedth-care establishmentsin theworldindicate that the average biomedica
and hedlth-carewaste stream containslessthan 10 per cent of materia sthat could be considered * potentialy
infectious’. If properly segregated, the content of infectiouswaste can be reduced to 1-5 per cent of the
waste generated in health-care establishments.



2. Purposeand scope of theguidelines

10.  Biomedical and health-carewasteisatermfor all waste generated in health-care establishments.
Biomedica and health-carewaste can briefly be described aswastefrom medica or other rel ated practices.
Inredlity, only asmall proportion of thiswaste causesahigher risk of transmitting infectious diseasesthan
normal household or municipal waste. Theseguidelinesdeal with all biomedical and health-carewaste, but
focuson the segregation and treatment of hazardous biomedical and health-carewaste.

11.  Concernregarding the safe management and disposal of biomedical and health-carewaste hasre-
sulted fromthe perceived or redl risk of potential transmission of infectiousdiseasesthrough accidental injury
or contact with infected body fluids. Thedisposal of sharps (needles, scal pelsetc.) hasattracted particular
interest because of thesmall number of occupationally acquired hepatitisand HIV human immunodeficiency
virus (HIV) infections suffered by health-care workersattributed to sharpsinjuries. Themgority of sharps
injuries, however, do not resultininfection. Itistherefore” good practice” in waste management to reducethe
risk of injuries. Figure 2 describes some possi bl e action pointsto establish “good practice” in waste manage-
ment.

Figure2

Biomedica and hedth-carewaste strategy
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3. General definition of biomedical and health-carewaste

12.  Toget abetter understanding of the waste management practice of health-carefacilities, thereisa
need to have acommon and international ly accepted definition for thewaste generated in thosefacilities.

13.  Thegenerd definitionsbelow are set forth by theseguidelines:

3.1 Health-care

14.  Medica activitiessuch asdiagnosis, monitoring, treatment, prevention of disease or aleviation of
handicap in humans or animals, including related research, performed under the supervision of amedical
practitioner or veterinary surgeon or another person authorized by virtue of hisor her professiona qualifica-

tions.

3.2 Biomedical and hedth-carewaste

15.  Thesolidor liquid wastearising from health-care (including coll ected gaseous waste).

3.3 Hazardous health-carewaste

16.  Thisindudes
€) Infectioushedlth-carewaste;
(b) Chemicdl, toxic or pharmaceutica waste, including cytotoxic drugs (antineopl astics)
(© Sharps(e.g. needles, scapels);
(d) Radioactivewaste;

(e Other hazardouswaste.

L For further information the WHO handbook Safe M anagement of Wastes from Health-careActivitiesis reco-
mmended. See also paragraph 39 below.




3.4 Infectioushedth-carewaste

17.  All biomedical and health-carewasteknown or clinically assessed by amedical practitioner or ve-
terinary surgeonto havethe potentia of transmitting infectiousagentsto humansor animas. Theinterpretation
of thedefinition of infectious hedth-care waste varies according to nationa circumstances, policiesand regu-
lations. International organizations- WHO,? the United Nations,® etc. have specific interpretations of the
definition. Infectiousnessisoneof the hazardous characteristicslisted inannex |11 to the Basel Convention
and defined under classH6.2%.

18.  Forthepurposeof theseguidelines, infectious hedlth-carewastesare:

€) Discarded materia sor equipment contaminated with blood and its derivatives, other body
fluidsor excretafrom infected patients with hazardous communicabl e diseases (Speci-
fied in section 6.1, subsection B.5 below). Contaminated wastefrom patients known to
have blood-borne infectionsunder going haemodidysis(e.g. dialysisequipment such as
tubing and filters, disposable sheets, linen, aprons, glovesor laboratory coats contaminated

with blood);

(b) L aboratory waste (culturesand stockswith any viablebiologica agentsartificialy cultivated
tosgnificantly devated numbers, including dishesand devicesused totransfer, inoculateand
mix culturesof infectiousagentsand infected animalsfrom [aboratories).

19.  Wherever appropriate and applicable, wastefrom basic and fundamental biomedical and other re-
search shall be managed according to the principles set forth for health-carewaste.

3.5 Bialogical hedth-carewaste

20.  All body partsand other anatomical wasteincluding blood and biological fluidsand pathological
wastethat arerecognizable by the public or the hedl th-care staff and that demand, for ethical reasons, specia

disposal requirements.
3.6 Sharps

21.  All biomedical and health-care waste with sharps or pointed parts able to cause an injury or an
invasion of the skin barrier inthe human body. Sharpsfrom infected patientswith hazardouscommunicable
diseases(specified in section 6.1, subsection B.5 below), i solated wards or other pointed parts contaminated
with the above-mentioned |aboratory waste must be categorized asinfectiouswaste.

2 A. Pruss, E. Girault and P. Rushbrook, eds., Safe M anagement of Wastes from Health-careActivities’ (Geneva,
WHO, 1999).
s Recommendations on the Transport of Dangerous Goods by Road, Eleventh revised edition (United Nations

publication, SlesNo. E. 99. VIII.1.

4 Further elaboration of the characteristicsisthe subject of working papers under discussion by the Convention’s
Technical Working Group.



4. Hazardsof biomedical and health-carewaste

4.1 Typesof hazards

22.  Asmentionedinsection 1, biomedical and health-carewasteincludesalarge component of non-risk
waste and asmaller proportion of risk waste. Non-risk wasteissimilar to municipal waste and does not
create more health or other hazards than mismanaged municipal waste. If therisk wasteisnot properly
segregated from other waste fractions (e.g. mixture of biological and pathol ogical waste with sharpsand
body fluids), thewholemixture hasto be handled asinfectiouswaste. Inthissection, potentia hazardsrelated
to exposureto biomedical and health-care wastewill be addressed.

23.  Exposureto hazardousor potentially hazardous biomedical and health-care waste caninduce di-
seaseor injury. The hazardous nature of biomedical and heath-carewaste may be dueto thefollowing or a
mixtureof thefollowing properties.

@ It containsinfectiousagents, including contaminated sharps,

(b) Itiscytotoxic or genotoxic;

(© It containstoxic or hazardous chemicalsor pharmaceuticals,

(d) Itisradioactive;

(e It containssharps.
24.  For the purposes of these guidelines, infectious substances are those substances known or rea-
sonably expected to contain pathogens. Pathogens are defined as micro-organisms (including bacteria, vi-
ruses, rickettsia, parasites, fungi) or recombinant micro-organisms (hybrid or mutant) that are known or
reasonably expected to causeinfectious disease with ahigh risk for animals or humans. Notethat not all
pathogeni c micro-organismscan betransmitted by waste asapathway.

4.2 Personsat risk

25.  All personsexposed to hazardous biomedica and health-carewaste are potentially at risk of con-
tamination through accidental exposure. Thisincludes peoplewithin hedth-care establishmentsor any other
source of biomedical and health-care waste, and peopleinside and outside these sourceswho either handle
these wastes or are exposed to them, for example as aconsequence of careless management. Themain
groupsat risk arethefollowing:

€) Doctors, nurses, ambulance staff and hospital sweepers,

(b) Patientsin health-care establishmentsor under homecare;

(© Workersin support servicesto hed th-care establishments, such aslaundries, waste handling
and transportation, waste disposd facilitiesincluding incineratorsand other persons separa:

ting and recovering materiadsfrom waste;

(d) Inappropriate or inadvertent end-users such as scavengersand customersin secondary mar-
ketsfor reuse (i.e. households, local medical clinics, etc.).

6



26.  Owingtotheextension of drug abuseand of home careincluding homedialyss, the hazards asso-
ciated with scattered small sourcesof biomedical and health-care waste should not be overl ooked.

4.3 Hazardsfrom infectiouswaste

27. Infectiouswastemay contain agreat variety of pathogenic micro-organisms, but not all can betrans-
mitted to humansand anima sby contact with waste.

28.  Thepathogenscontained inthewaste may infect the human body through thefollowing pathways.
absorption through acrack or cut in the skin (injection), absorption through the mucous membranes, and
rarely by inhalation andingestion.

29.  Concentrated culturesof pathogensand contaminated sharps (in particular syringeneedles) areprobably
thewasteitemsthat create the most acute human health hazards.
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4.4 Hazardsfrom sharps

30.  Sharpsmay not only cause cutsand puncturesbut a so infect thewounds by agentswhich previoudy
contaminated the sharps. Owing to thisdoublerisk of injury and diseasetransmission, sharpsare considered
problematic. Themain diseases of concern areinfectionswhich may betransmitted by subcutaneousintro-
duction of theagent - for example, viral blood infections.

31.  Syringeneedlesareof particular concern becausethey constitutean important part of the sharpsand
are often contaminated with the blood of patients.

4.5 Hazardsfrom chemical and pharmaceutical waste

32.  Many chemicalsand pharmaceutical swhich are used in heal th-care establishments are hazardous
chemicals(e.g. toxic, corrosive, flammable, reactive, explosive, shock-sengitive, cytotoxic or genotoxic).
Fractionsof thesewill befound in biomedica and hedlth-carewaste after their use or when they areno longer
required.

33.  They may havetoxic effects, either through acute or chronic exposure, and injuries, including burns.
I ntoxi cations can result from absorption of the chemical §/pharmaceuti cal sthrough the skin or the mucous
membranesand frominhalation or ingestion. Injuriescan be provoked by contact of flammable, corrosiveor
reactive chemicalswith the skin, theeyesor the mucous membrane of thelung (e.g. formadehydeand other
volatilechemicals). Themost commoninjuriesareburns.

34.  Maercury isanother hazardous product commonwithin hospitalsowingtoitsprevaent useinliteraly
hundreds of different devices. Itismost concentrated in diagnostic devices such asthermometers, blood
pressure gaugesand, oesophaged dilators, Miller Abbott/Cantor tubes. It isaso found in other sourcessuch
asfluorescent light tubesand batteries.

35.  Disnfectantscongtitute aparticularly important group of hazardouschemicals, asthey areusedin
large quantitiesand are often corrosive. It should aso be noted that reactive chemicalsmay form highly toxic
secondary compounds. Chemical residuesdischarged into the sewage system may havetoxic effectsonthe
operation of biological sewagetreatment plantsor on the natural ecosystemsof receiving waters. Pharma-
ceutical residuesmay havethe same effects, asthey may include antibioticsand other drugs, heavy metals
such asmercury, phenolsand derivativesand other disinfectantsand antiseptics.



4.6 Hazardsfrom cytotoxic waste

36.  Theseverity of health hazardsfor health-care workers handling cytotoxic waste arisesfrom the
combined effect of the substance toxicity and of the magnitude of exposurethat may occur during waste
handling or disposal. Exposureto cytotoxic substancesin health caremay a so occur during preparation for
treatment. The main pathways of exposureareinhalation of dust or aerosols, skin absorption and ingestion of
food accidentally in contact with cytotoxic (antineoplastic) drugs, chemicalsor waste, or from contact with
the secretionsof chemotherapy patients.

4.7 Hazardsfrom radioactivewaste

37.  Radioactivemateriasareuniqueinthat they cause harm through both externa radiation (by approa-
ching them or handling them) and through their intake into the body. The degree of harm dependson the
amount of radioactive material present or taken into the body and on the type of material. Exposure to
radiation from high-activity sources, such asthose used in radiotherapy, can cause severeinjuries, ranging
from superficial burnsto early fatalities. Radioactive waste arising from nuclear medicineismuch lower in
activity than the sourcesreferred to above and isunlikely to cause such harm, but exposureto all level s of
radiationiscons dered to be associated with somerisk of carcinogeness, however small.

38.  Therearewdl-established proceduresfor minimizing the hazardsarising fromwork with radioactive
materials, and these are normal ly implemented in hospitalsand | aboratorieswhere such materialsare used.
Smilarly, thearrangementsfor saferadioactivewaste orage and disposa arewel| established. Thereshould
be aperson or persons appointed in the organi zation with respons bility for ensuring that radiation protection
isobserved and that radioactivewasteis properly and safely managed. International recommendationsonthe
safe management of radioactivewastesare established by | AEA and are applicabletotheir control in health
care®

5 Management of radioactive wastes produced by users of radioactive materials, Safety Series No.70,
IAEA, Vienna (1985).

Handling, treatment, conditioning and storage of biological radioactive wastes, IAEA-TECDOC-
775 (1994).

Management of small quantities of radioactive waste, IAEG-TECDOC-1041 (1998).
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5. Field of application/sour ceidentification

39.  Theseguideinesshall beapplicablefor the generation of biomedical and health-carewastesfrom
heal th-care establishments. Hedlth-care establishments shall specificaly includethefollowing:

@ Largesources:

(0] University hospitalsand clinics;
(i) Maternity hospitalsand clinics,
(i)  Generd hospitals.

(b) Medium sources:
(0] Medical centres;
(i) Out-patient clinics
(iir) Mortuary/autopsy centres,
(v)  Farmandequinecentres,
(v)  Hospices
(vi)  Abortionclinics
(vii)  Medical laboratories
(viii)  Medicad researchfacilities;
(ixX)  Animd hospitas,
) Blood banksand transfusion centres,
(x)  Emergency services.

(© Small sources:
0] Generd medical practitioners;
(i) Convalescent homes;
(iir) Nursing and remedia homes,
(v)  Medicd consultingrooms,

) Dentdl practitioners;



(vi)
(vii)
(viii)
()
(*)
(xi)
(i)

Anima boarding and hunt kennels,
Tattooists,

Acupuncturigs,

Veterinary practitioners,
Pharmacies,

Cosmetic piercers,

Z0os, safari parks, etc.
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40.

A

6. Wasteidentification and classification; wastegroups

Thefollowing classification of biomedica and health-carewasteisbased onthemajor classfication
inannexesl, 11, VI and 1 X of theBasal Convention but specifiedfor practical useinthe hedth-care sector.
Biomedica and hedlth-carewasteistherefore classified inthefollowing groups:

Hedlth-care wastes with the same composition as househol d and municipa waste

Al

Normal household and municipa waste

Biomedical and hedlth-carewasterequiring specia attention

Bl Human anatomical waste (tissues, organs, body parts, blood and blood bags)

B2  Wastesharps(needles, syringes, scalpels, dides, ampoules, etc.)

B3 Pharmaceutical waste (e.g. expired medicines)

B4  Cytotoxic pharmaceutical wastes

B5 Blood and body fluid waste (material s contaminated with blood or other body fluids, soiled
cotton from non-infected patients) Wasteswhich only require special measuresto prevent
therisk of infection during their management.

I nfectiouswastes

For the purpose of these guidedlines, infectioushedlth-carewastes® are:

@

(0)

Discarded materia s or equipment contaminated with blood and its derivatives, other body
fluidsor excretafrominfected patientswith hazardous communicablediseases (specified in
section 6.1, subsection B.5 below). Contaminated wastefrom patientsknown to have blood-
borneinfectionsunder going haemodiaysis(e.g. diays sequipment such astubing andfilters,
disposable sheets, linen, aprons, glovesor |aboratory coats contaminated with blood);

L aboratory waste (culturesand stockswith any viablebiologica agentsartificialy cultivated
tosgnificantly elevated numbers, including dishesand devicesused to transfer, inocul ate and
mix cultures of infectious agentsand infected animalsfrom laboratories).

Theinterpretation of the definition of infectious health-care waste varieswith national circumstances, policiesand
regulations; international organizations have specific interpretations of the definition (see notes 2 and 3 above).
Infectiousness is one of the hazardous characteristics listed in annex |11 to the Basel Convention and defined
under class H6.2. Further elaboration of the characteristicsis the subject of working papers under discussion by
the Conventions’ Technical Working Group.
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D Other hazardouswastes'.

Not exclusiveto themedica health-care sector, e.g. solvents, chemicals, batteries, fixer solutions,
etc.

E Radioactivewastefrom health care.
6.1 Fact sheets

B1: Human anatomical waste

Description
Non-infectious human body parts, organsand tissues and blood bags.

Examplesof suchwastes

Tissuewaste, removed organs, amputated body parts, placentas, etc.

Waste management guidance

Itisprimarily for ethical reasonsthat specia requirementsmust be placed on the management of waste human
body parts, organs and tissue. The waste must be collected in appropriate containers or bags as soon as
possible and at the place whereit is generated. The waste must be kept in tight receptacles (e.g. inthe
wooden coffinscommonly used in pathology) and under cooled conditionswhen stored temporarily for a
prolonged period of time, or €l se be handed over to awaste management facility within areasonable period.
Intermedi ate storage takes place at alocation whichisaccessibleonly to trained personnel. Normally, the
wastemust awaysbeincinerated compl etely, in an appropriatefacility. Household waste incineration plants
are, asarule, not suitablefor theincineration of amputated body parts, removed organsand placentas (cases
of exceptions, such as separate storage and direct feeding, haveto beclarified with theresponsible authorities
and the management of theincineration plant). In exceptional casescrematoriacan be used for theincinera-
tion (disposal) of amputated body parts.

Exemptionsand specia provisons

Whereonly small quantitiesof thesewastesare generated (e.g. inmedica practices), they can becollectedin
appropriate containers(e.g. “ hard box™) and managed jointly with municipal wasteat avolumeof upto 1 litre
per waste bag. The management of animal waste body parts, organs and tissuesis subject to the provisions
of relevant specia legidation.

B2: Waste posing therisk of injury (sharps)

Description

Sharpsareall objectsand materialswhich are closaly linked with hedlth-care activitiesand pose a potential
risk of injury and/or infection.
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Examplesof suchwastes

Needles, drain tubes, syringeswith the attached needl e, butterfly needles, spikes, broken glassware, am-
poules, pipettes, scalpel blades, lancets, vialswithout content, etc.

Waste management guidance

Wastes posing therisk of injury require measuresto betaken to prevent injury and infection during the
handling of thesewasteswithin and outside of hedlth-care establishments. Thesewasteshaveto be collected
and managed separately from other waste. The collection containersmust be puncture-resistant and leaktight.
Storage of these wastestakes place at alocation whichisaccessible only to trained personnel.

Note: Sharpsfrominfected patients, isolated wards, infected patients undergoing haemodialysisor other
pointed parts contaminated with laboratory waste must be categorized asinfectiouswaste.

Exemptionsand specia provisons

Syringesand needles should not bereused.
Note: Somecountriestreat al sharpsasinfectiouswaste.

B3: Pharmaceutical waste

Description
Pharmaceutical wastesare pharmaceuti cal swhich have become unusablefor thefollowing reasons:
. Exceeded expiration date;

. Expiration date exceeded after the packaging or the ready-to-use preparation prepared by
theuser hasbeen opened;

. Cannot be used for other reasons (e.g. call-back campaign).

Examplesof suchwastes

Theterm “pharmaceuticals’ embracesamultitude of activeingredientsand typesof preparations. The spec-
trum rangesfrom teasthrough heavy-meta-containing disinfectantsto highly specific medicinescontaining a
large variety of different hazardous or non-hazardous substances. Waste management may therefore be
based on adifferentiated approach; for example, pharmaceuti cal waste could be divided into three classes
anditsmanagement carried out in aclass-specific manner asfollows:

. Pharmaceutical wastes: Class1

Pharmaceuti cal s such as camomileteaand cough syrup which pose no hazard during col lec-
tion, intermedi ate storage and waste management. Class 1 pharmaceutical wastes are not
considered hazardouswastes. They aremanaged jointly with municipa waste.
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. Pharmaceutical wastes: Class2

Pharmaceuti cal swhich poseapotential hazard when used improperly by unauthorized per-
sons. Class 2 pharmaceutical wastesare considered to be hazardouswastes. Their mana-
gement takesplacein an appropriate waste disposal facility.

. Pharmaceutica wastes. Class3

Heavy-metal-containing and unidentifiable pharmaceutical s, heavy-meta-containing dis-
infectants, which, owing to their composition, require special management. Class 3 phar-
maceuti calwastes are considered to be hazardouswastes. Their management takes placein
an appropriatewaste disposal facility. However, owing to the fact that medicines are not
normally |abelled in accordance with their hazardous characteristics, thesorting of medicines
into different classes, in particular classes2 and 3, may often betoo difficult in practice.
Countriesmay therefore decideto consider al or amajor part of medicinesas hazardous
waste or waste requiring specia consideration.

Waste management guidance

Waste prevention: To reduce the generation of pharmaceutical waste, stocks of pharmaceutical s should be
inspected periodically and checked for their durability (expiration date).

Recovery by specidized facilities: Possibilitiesfor returning old pharmaceuti cal sto the producer or handing
them over to aspecial collection system (e.g. pharmacies) for possible subsequent use could be explored.
Such areturn of pharmaceuticalsintheir origina packaging prior to or within areasonabl e period after the
expiration dateispossibleif itisensured that the producer or collector examines possibilitiesfor subsequent
use of the pharmaceutical sand that pharmaceutical swhich arenolonger usablearedisposed of in anenviron-
mentally sound manner.

Pharmaceutical wasteswhich are considered to be hazardous wastes have to be collected separately in
appropriate containers. I ntermedi ate storage takes place at alocation which isaccessible only to trained
personnd. Thisshould bedoneinamanner to avoid misuse.

Exemptionsand specia provisons

Cytotoxic pharmaceutical waste: See Group B4: Cytotoxic pharmaceutical wastes.

B4: Cytotoxic pharmaceutical wastes

Description

Cytotoxic (antineoplastic) pharmaceutical wastes are wasteswhich can arisefrom use (administrationto
patients) and manufacture and preparation of pharmaceutical swith acytotoxic (antineoplastic) effect. These
chemical substances can be subdivided into six main groups. akylated substances, antimetabolites, antibio-
tics, plant alkal oids, hormonesand others. A potential health risk to personswho handle cytotoxic pharma-
ceuticalsresultsabove | from the mutageni c, carcinogenic and teratogeni ¢ properties of these substances.
Consequently, these wastes pose ahazard, and the measuresto be taken must alsoinclude those required by
occupationd health and safety provisions.
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Examplesof suchwastes

Specificlistsof pharmaceuti cal swhich contain cytotoxic substancesareavailable. Discernibleliquid residues
of cytotoxic concentrates, post-expiration-date cytotoxic pharmaceutical sand materialsprovento bevisibly
contaminated by cytotoxic pharmaceuticalsmust be disposed of ascytotoxic pharmaceutical waste.

Waste management guidance

Therisks posed by cytotoxic pharmaceuticalsare primarily of relevancefor personswho comeinto contact
with them during preparation and during or after their use. It haslong been common practicein hospitalsto
seetoit that thenumber of personswho comeinto contact with these productsissmall. Specific guidanceon
thisisavailable. Thesewastesusually arise at central locations, i.e. in pharmaciesand |aboratoriesand they
areaso often found at placeswherethe ready-to-use cytotoxic solutions are prepared. I ntermediate storage
of thesewastestakesplace under controlled and locked conditions.

The precautionstaken during the use of cytotoxic pharmaceuticals must a so be applied on their journey
outsidetherespective establishment, asrel eases of these products can have adverse environmental impacts.
The management of these wastes, in covered and impermeable containers, must therefore be strictly con-
trolled. Solid containers must be used for collection. The use of coded containersisrecommended. For
reasons of occupational safety, cytotoxic pharmaceutical wastesmust be collected separately from pharma-
ceutical waste and disposed of in ahazardouswasteincineration plant.

Exceptionsand specid provisions

None.

B5: Wasteswith blood and bodly fluid

Description

These are wastes from health-care establishments not categorized as infectious wastes which are
contaminated with human or animal blood, secretions and excretions. It isreasonabl e to assumethat
thesewastesmight be dightly contaminated with pathogens (in nearly the sameway ashousehold waste).

Examplesof suchwastes

Dressing material, swabs, syringes without the attached needl e, infusion equipment without spikes,
bandages, etc.

Waste management guidance

Special requirements must beimposed on the management of thesewastesfrom the viewpoint of infection
preventionins dethe health-care establishments. Double bagsor containers made of strong and |eak-proof
materia areused for the collection of these wasteswithin health-care establishments.

Proper management of these wastesis by incineration in ahousehold wasteincineration plant but they can

also be disposed of together with household waste on acontrolled landfill site. It should be noted that some
countriesprohibit thelandfilling of wastewith blood and body fluids.
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Exemptionsand specia provisons

Thismixture of wastes should not berecycled.

C: Infectiouswastes’

Description

Specia requirementsregarding the coll ection and management of infectiouswastesmust beimposed whe-
never wasteisknown or, on the basis of medical experience, expected to be contaminated by causative
agentsof the diseaseslisted bel ow and when thiscontamination gives causefor concern that the disease might
gpread. Thelist comprisesdiseaseswhich make particular demandson infection prevention when thefol low-
ing factorsaretaken into account:

. Theassociated risk of infection (contagiousness, infection dose, epidemic potentia);
. Theviahility of the pathogen (infection capacity/infectiousness);

. Therouteof transmission;
. Theextent and nature of the potential contamination;
. Thequantity of contaminated waste;

. The severity and treatability of the disease that might be caused.

Thewastesbel onging to thisgroup may occur inthe context of diagnosisand treatment of patients suffering
from thefollowing diseases(rel evant pathogen-containing excretionsare given in brackets):

. Acquired immunodeficiency syndrome(AIDS)" (blood)

. Vira hepatitis' (blood, faeces)

. Creuzfeld-Jacob disease (CJD), transmissible spongiform encephal opathy (TSE)”
(tissue, cerebrospind fluid)

. Choleré’ (faeces, vomit)

. Typhoid fever/paratyphoid fever” (faeces, urine, bile)

. Enteritis, dysentery, enterohaemorragic Escherichiacoli (EHEC)-induced haemolytic
uraemicsyndrome (HUS)* (faeces)

7 For the purpose of these guidelines, infectious health-care wastes are:

@ Discarded materials or equipment contaminated with blood and its derivatives, other body fluids or
excreta from infected patients with hazardous communicable diseases. Contaminated waste from pa-
tients known to have blood-borne infections undergoing haemodialysis (e.g. dialysis equipment such as
tubing and filters, disposable sheets, linen, aprons, gloves or laboratory coats contaminated with blood).

(b) L aboratory waste (cultures and stocks with any viable biological agentsartificially cultivated to signifi-
cantly elevated numbers, including dishes and devices used to transfer, inoculate and mix cultures of
infectious agents and infected animalsfrom |laboratories).

Theinterpretation of the definition of infectious health-care waste varieswith national circumstances, policiesand
regulations; other international organizations have specific interpretations of the definition (see notes 2 and 3
above). Infectiousnessisone of the hazard characteristicslisted in annex |11 to the Basel Convention and defined
under classH 6.2. Further elaboration of the characteristicsisthe subject of working papers under discussion by
the Conventions Technical Working Group.
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. Activetuberculosis(respiratory tract secretions, urine, faeces)
. Meningitis'encephalitis (respiratory tract secretions, cerebrospind fluid)
. Brucelloss(blood)

. Diphtheria(respiratory tract secretions, secretionsfrom infected wounds)
. L eprosy (secretion from nose/infected wounds)

. Anthrax (respiratory tract secretions, secretion from infected wounds)

. Plague (respiratory tract secretions, secretion frominfected wounds)

. Poliomyelitis(respiratory tract secretions, faeces)

. Qfever (respiratory tract secretions, blood, dust)

. Glanders(respiratory tract secretions, secretion frominfected wounds)

. Rabies(respiratory tract secretions)

. Tularaemia(pus)

. Virus-induced haemorrhagic fever, including hantavirus-induced rena (HFRS) and pulmo-
nary (HPS) syndromes (blood, respiratory tract secretions, secretion frominfected
wounds, urine)

Wasteof thiskindistypicaly generatedinthefollowing places: isolationwardsof hospitals, dialysiswardsor
centrescaring for patientsinfected with hepatitisviruses (yelow diays's); pathology departments; operating
thestres, and medical practicesand | aboratorieswhich mainly trest patients suffering from the di seases speci-
fied above.

Therelevant wastes are wastes contaminated with pathogen-containing blood, excretionsor secretions(see
list) or containerscontaining bloodinliquid form.

Examples

Theinfectionsmarked with (") areusually transmitted through inocul ation. Therefore, thewastesof relevance
hereare not taken to include dry contaminated waste from sporadi ¢ pati ents suffering from diseasesin ques-
tion (AIDS, vira hepatitis, CJID), such as contaminated swabs (e.g. from taking of blood samples), cotton
plugsusedindental practices, etc. However, they do include blood-filled vesselsand waste drenched with
blood or secretionsfrom surgeries performed oninfected patients, used dialysissystemsfromyelow diayss
aswell aswastesdrenched with blood/secretionsfrom medical practicesand laboratoriesmainly treating
patientswho have contracted the diseasesin question.

Theinfectionsmarked with (*) aretransmitted viafaecesand oral ingestion of contaminated material. Re-
levant bodily discharges may befed to the waste-water stream in observance of hygienic requirements.
Management under conditionsthat would result from categorization asinfectiouswaste must be considered
only whenthewasteisheavily contaminated with excretionsfrom diagnosed patients.

Infectiouswastesin any caseincludethefollowing:
@ All microbiologica culturesgenerated, for example, iningtitutesworking in thefieldsof hy-
giene, microbiology and virology aswell asin medical laboratories, medical practicesand

smilar establishmentsand in which amultiplication of pathogensof any kind hasoccurred;

(b) Experimenta animalsaswell aslitter and animal faecesfrom animal test |aboratories, if
transmission of the above-mentioned diseasesisto be expected.
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Waste management guidance

Infectiouswastes must be collected in tear-resistant and | eakproof containersand transported to acentral
storagefacility/delivery point in carefully sealed condition and without any transfer into other containersor
sorting (contai ners marked with the* biohazard” symboal). They must be collected and transported in away
that precludesdirect contact, and they may not betransferred into other containersat the central storage
facility or during ddlivery. They must be stored in such away that gasformation inthecollection containersis
avoided. Tothisend, efforts must be madeto ensurethat storage periods are as short as possi ble depending
on climatic conditions(e.g. storage at temperatures below +15°C for not more than oneweek or at atem-
perature of 3°Cto 8°Cfor alonger storage period).

I nfectiouswaste must either beincinerated (approved incineration plant) or bedisinfected prior tofina dis-
posal using arecognized method, preferably treatment with saturated live steam. Disinfected wastesmay be
disposed of inthe sameway asdomestic waste. Thedisinfection plantsmust be operated under the operating
parameters prescribed for waste disinfection, and thismode of operation must be documented. Theuseof a
mobiledisinfection plant totreat infectiouswasteis permissibleonly if thewaste disposer furnishesproof that
the plant has been checked by the competent authority or an approved institution for itsfunctional and
operationa reiability onaregular basis.

Theefficiency of thevapour disinfection plant must be verified by arecognized ingtitution whentheplantis
first put into operation and at regular interval sthereafter (e.g. twiceayear), using appropriatemicrobiologica
indicators(seeannex V).

Exceptionsand specid provisions

Body fluidsand excretaof infected patientswith hazardous communi cabl e diseases can be discharged tothe
sewerage systemif thereisastrict separation between the waste and drinking water installationsand the
sewerage systemisconnected to awaste-water plant. In other cases, the body fluidsand excretahaveto be
disinfected before being discharged to the sewerage system. Exceptionally for devel oping countries, infec-
tiouswaste can bedisposed of by usngaspecid areainacontrolled landfill if thereisnorisk of contamination
of ground or drinking water and theinfectiouswasteisdirectly covered with earth or other material.

E: Radioactivewaste
Description
Materia contaminated with aradioisotopewhich arisesfrom themedical or research use of radionuclides. It

isproduced, for example, during nuclear medicine, radioimmunoassay and bacteriological procedures, and
may beinasolid, liquid or gaseousform.
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Examplesof suchwastes

Radioactivewasteincludes solid, liquid and gaseouswaste contami nated with radionuclides generated from
invitroanalyssof body tissueandfluid, invivo body organimaging and tumour locdlization, andinvestigetive
and therapeutic procedures. Radioactive hedlth-carewaste usualy containsradionuclides of short half-lives
like®P (B, 14.3 dayshaf-life), Co (B, 271 dayshaf-life) or ®*Tc" (y, 14.3 dayshalf-life) which losetheir
activity relatively quickly. Certain therapeutic proceduresrequirethe use of radionuclideswith longer half-
liveslike®Co (B, 5.3 yearshadf-life), 3'Cs (3, 30 yearshdf-life) or 2°Ra(3, 1600 yearshdf-life), which are
usualy conditioned as pins, pillsor needlesand may bereused on other patients after sterilization.

Waste management guidance

Whereactivity limitsfor immediate or smpledisposal methods cannot bemet (clearancelevels), hedth-care
establishments should segregate radioactive waste and store it during the required period to re-
duce the activity level. If the activity concentration isbelow these clearance level s, the material may be
disposed of by normal methods. Guidelines on clearancelevelshave been provided by IAEAS. Sincethe
half-life of most radioactive material s used in hospitalsisin the range of hoursor days, storagefor a
period of one or two months can befollowed by disposal to the ordinary waste system with appropriate
monitoring. Decayed non-infectious radioactive waste is placed inside black plastic bagsif they are
intended for landfilling. Decayed but infectiousradioactive wastes are placed in yellow plastic bagsin
preparationfor disinfection. They should not beused aslandfill prior to disinfection.

All radioactive waste designated for storageto allow decay should be kept in suitable containerswhich
prevent dispersion of the content. A plastic baginalarge can or drumisan appropriate container. Containers
used for the storage of radi oactivewaste should beclearly |abelled to show the activity of theradionuclideon
agiven date and the period of storagerequired. These containersshould be stored in aspecifically marked
areain alead-shielded storage room for radioactive substancesor for radioactivewaste. The storagerecord
should be endorsed specifically toindicatewhichitemsare* radioactivewaste’ . Containersof radioactive
waste should bemarked “RADIOACTIVEWASTE" and should carry theradiation symbol.

High-level and usudly long-haf-liferadionuclidesused in hedlth-care activitiesare used for therapeutic pur-
poses, conditioned as sealed sources, intheformat of pills, seeds, ribbons, tubes or needles. These sealed
sourcesarerecovered after use, washed, disinfected and stored under |ead-shielding for reuse on other
patients. Theseitemsmay, however, becomewasteif their conditioningisdamaged, if they havelost too much
of their activity, or if they are no longer required. Spent radionuclide generatorsalso becomewaste. In
countrieswithout anuclear industry equipped to dispose of high-level radioactive waste, hospitalsshould
packagetheseitemsappropriately or placethem inside the sameboxesin which they wereoriginally su-
pplied, and send them back to their original supplier for reprocessing, eventud recycling or safefind disposal.
In countrieswith the appropriate nuclear industry, hospitalsmay aternatively send non-recyclablehigh-level
wasteto thenationd radioactivewaste disposal agency, whichwill take care of them. Theseitemsareusudly
vauable, and, inmost cases, it ispossibleto reprocessthem for recycling.

Exceptionsand specid provisions

Any health-care establishment using radioactive substances shoul d hire aspecialized radiation officer who,
among other duties, will monitor the management and disposal of radioactivewaste and the storage of radio-
activeitems.

8 Clearance of materialsresulting from the use of radionuclidesin medicine, industry and research, |AEA-
TECDOC-100(1989).
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7. Applicablestate-of-the-art management, treatment and disposal technologies

41. Itisgenerdly recognized that waste management plansprovidethe best mechanismfor improvement
of environmental performancein waste management. A waste management plan can hel p generatorsto con-
serve resources and minimizewaste through improved purchasing and reuse practices and through cost-
effective, environmentally sound source separation, segregation, collection, transport, trestment and disposa
of dl waste streamsgenerated within their facilities.

42. It isrecommended that the plan bein theform of an environmental management system based onthe
I SO 14001 series of environmental management standards. This systems approach helpsto ensure that
auditable, verifiable documentationisavailableto demonstratethat operationsaretaking placeasrequired.
Such asystemwill also assist with the provision of quality dataand information on which astate-of-the-
environment report can be prepared. A prerequisite for devel oping or updating such aplan isadequate
characterization and analysis of the existing waste stream and adetail ed assessment of existing waste ma-
nagement practices. Thisprocessiscommonly referred to asawaste audit.

7.1 Avoidance/prevention

43.  Accordingtothe principlesof the Basal Convention, each Party shall take the appropriate measures
to ensurethat the generation of hazardouswastesand other wasteswithinit isreduced to aminimum and that
adequate disposd facilitiesfor the environmenta ly sound management of hazardouswastesand other wastes
areavallable.

44.  Forthevarioushealth-care establishments, waste management in observance of thewasteavoidance
and recovery obligation presupposesasystem that is practice-oriented, clearly structured and manageable
with clearly defined logistics. Thiscan beachieved only if everyonewho worksin the health services sector
givesincreased thought to thisissue and takes action to ensure that the volume and hazardousness of wastes
areminimized.

45.  Theincreasing relevance of the waste management problem demands an ecologically oriented re-
organization. Thisshould start with procurement, by giving preferenceto environmentally sounder products
and replacing harmful or disposable productswith reusableor aternative products, if these meet therelevant
requirementsintermsof hygieneand patient safety.

46. A noticeablereductioninwastevolumecan beachieved only if disposable productsaready in use
arescrutinized asto their necessity. In principle, disposables such asdisposabl e cutlery, disposablelinen
(including covering sheets), disposableinstruments and equipment (scissors, scalpels, forceps) and dispo-
sable containers (kidney dishes, infusion bottles) should be replaced by reusable productsand long-lived
aternatives. For examplesof specific reuse, wastereduction and wasterecycling activities, see annex 111 and
theliteraturementioned inthe bibliography.

7.1.1 Packaging

47.  Anissueclosdy related to the procurement of productsistheir packaging. Itispossibletoreducethe
amount of waste generated noticeably if attentionispaidintheselection of productsto the associated amount
of packaging. Thelatter should not exceed the minimum necessary to meet transportation, storage, hygiene
and stexility requirements. Before ordersare placed, the materia input for the product and the packaging as
well astheresulting input required for waste management should betaken into account.
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48.  Theinput required for the management of packaging waste can bereduced when:

@ Preferenceisgivento productsinvolving smal amountsof packaging;

(b) Preferenceisgiven to product packaging which can berefilled, reused or otherwise used
asasupply or disposal receptacle within or outside the facility at which the product
isused;

(© Preferenceisgiven to demand-oriented package sizes;

(d) Themanufacturer or supplier of theproduct isrequired, when placing the order, to take back
the associated transport packaging and containers.

49.  Whereit cannot be avoided, packaging should be collected separately and fed to an appropriate
recovery process. Appropriate recovery iscommon for cardboard, paper, glassand metals. Plastics can best
berecovered if they are collected astype-specific fractions.

7.1.2 Kitchen and canteen waste

50.  Kitchenand canteen waste can be utilized asfeed substituteif it isdisinfected inamanner that is
appropriatefor such useor if such use conformswith the conditionsimposed by the authorities.

7.1.3 Laboratory waste and chemical residues

51.  Aneffort should be madeto establish which hazardous products and substancesin the hedlth-care
industry can be avoided compl etely. Chemical residues can bereduced by adapting laboratory apparatusto
the" state of theart” and performing laboratory testsand anaysesif they meet medica needs. Inthe procure-
ment of |aboratory devices, attention should be paid to the aspect of relative chemical consumption.

52.  Theuseof mercury containedin hospital diagnosisdevices such asblood pressure gaugesand ther-
mometers hasbeen targeted for elimination and future avoi dancein many countries. Elemental mercury is
toxic and such uses present hazards during useand at end-of-life. Mercury can neither be safely landfilled nor
incinerated. Fortunately, safer dternativesnow exist for each of these mercury-containing products. Thusthe
problemisbest avoided in thefirst instance through procurement policies.

53.  Withregardtolaboratory chemicals, apriority task isto find out whether the use of chlorinated
hydrocarbons as solventsis unavoidable. Theaim should beto replace such laboratory procedures. Labora
tory chemicalsand solvents should be collected and recovered, if the cost of recovery entailedisreasonable
incomparison with that of other formsof waste management. Thebest possibilitiesfor solvent recovery exist
in pathol ogy, histology and anatomy becausereatively largeamountsof fat and blood-contaminated solvents
(xylene, toluene and others) arisein these sectors.

7.2 Segregation, collection, labelling and handling of biomedical and health-carewaste

54.  Segregationisthekey to effective biomedical and hea th-care waste management. It ensuresthat the
correct disposal routesaretaken, personnel safety ismaintained, environmental harmisminimized and recy-
cling consumestheleast resources. Biomedical and health-care waste should be segregated and collected in
accordancewith the specific treatment or disposal requirements.
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55.  Segregation should be carried out under the supervision of the waste producer and as close as
possibleto the point of generation. Segregation must thereforetake place at source, that is, intheward, at the
bedside, inthethestre, inthelaboratory, inthe delivery room, etc., and must be carried out by the person
generating thewaste, for examplethenurse, thedoctor or the specialist, in order to securethewasteimme-
diately and to avoid dangerous secondary sorting. It should be undertaken on the basisof thetypesof waste
listed inthedefinition for biomedica and health-carewaste,

56.  Eachhedth-careingtitution should prepareand follow awaste plan. Correct and efficient segregation
will be achieved only through rigoroustraining and education of employees, supervisorsand managers, and
policiesshould takethisinto account.

57.  Thesamesegregation system should be uniformly applied throughout thewhol e country. The segre-
gation must be applied from the point of generation throughout the entire waste stream to the point of final
disposd, whether or notitison-site. All storageand transportation methodsmust also follow thissegregation
system.

58.  Segregated wastesof different categoriesneed to be collected inidentifiable containers. Every room,
such aswards, |aboratoriesand operating theatres, should have containers/bagsfor thetypes of wastesthat
aregenerated in that room. Thewaste segregation and identification instructions should be placed at each
waste collection point to ensure proper procedure. Waste contai ners made of non-halogenated | eakproof
combustible materials should always be given preference. Plastic bagsfor storing the waste may be sus-
pended insideaframe or placed insideasturdy container. A lid should be provided to cover the opening of
thebag. Sharpsmust waysbe collected in puncture-proof containers (not made of glass) toavoidinjuriesto
andinfection of theworkershandling them.

59.  Clinical and sanitary personne should ensurethat thewaste bagsare removed and sealed when they
arenot morethan three-quartersfull. The preferred method of sealing involvesaplastic sedling tag of the self-
locking type; bags should never be closed by stapling. Each bag should belabelled with the point of genera
tion (ward and hospital) and content.

60. A common system of labelling and coding of packaging should be devel oped for biomedical and
hedth-carewaste. A possibleway of identifying biomedica and health-carewaste categoriesisby sorting the
wasteinto col our-coded bagsor containers. Asan example, aWHO-recommended colour codingisgivenin
table2. Theuseof internationaly recognized symbolsand signsisof very basicimportanceand isessentia for
the safety of handling and disposal of waste. Itisrecommended that the col our coding, thesymbolsand signs
should be part of thewaste management instructionsand should be made known, e. g. by aposter onthewall
at thewaste collection points.
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Table2

WHO - recommended colour coding for biomedical and hedth-carewaste

asan exampl e of acolour-coding system

TYPEOFWASTE Colour of container and markings* Typeof container
Highly infectiouswaste Yelow, marked Strong, leakproof plastic bag, or
“HIGHLY INFECTIOUS’ container capable of
being autoclaved
Other infectiouswaste, pathologica Ydlow Plastic bag or containers
Sharps Yelow, marked“ SHARPS’ Puncture-proof containers
Chemical and pharmaceutica waste Brown Plastic bag or container
Radioactivewaste* * E— Lead box, |abelled withthe
General hedth-carewaste Black Plastic bags
* Proposed colour coding and marking system; the use of other colour coding in a country

ispossible.

**

Generated only in mgjor hospitals.

ported to the central storage place;

61.
Theyinclude
@
(b)
ward) and content;
©
type.
62.

7.3 In-housetransport and storage

63.

Certain recommendations should befollowed by the ancillary workersin charge of waste collection.

Waste should be collected daily from thewards, or asfrequently asrequired, and trans-

No bagsshould be removed without |abelling indi cating the point of generation (hospital and

Theworkersshould immediately replacethe bagsor containerswith new ones of the same

Empty collection bagsor containers should bereadily availableat the point of waste generation.

Itisimportant to ensurethat waste does not accumulate at the point of generation. A routinefor the

collection of waste should be established in the waste management plan. Wastes should be moved through
thefacility in such amanner asto prevent unnecessary exposureto staff and others. Handling and transpor-
tation of waste contai ners should be minimized to reducethelikelihood of exposureto thewaste. Specific
routes should be planned through thefacility to minimizethe passage of |oaded cartsthrough patient careand

other clean areas.

25




64.  Cartsused for moving biomedica and health-care wastethrough the health-carefacility should be
designedto prevent spills, and should be made of materialsableto withstand exposureto common cleaning
agents. They should havethefollowing attributes:

@ Easy loading and del oading;

(b) No sharp edgeswhich could damage waste bags or containersduring loading and
deloading;

(© Easy to clean.

65.  All sealsshould bein place when movement of the bag has been completed. The carts should be
cleaned regularly to prevent odour and assoon aspossibleif thewaste materia leaksor spillsinthecarts. The
biohazard symbol should beclearly displayed on cartsfor thetransport of infectiouswaste. These cartsmust
bethoroughly cleaned before any maintenancework isperformed on them. Thefacility’sinfection control
committee, biosafety officer or other appointed person should be consulted about the frequency of cleaning
and thetype of cleaning agent to be used.

66.  After biomedica and health-carewaste has been collected and moved from the point of generation,
it must be held in storage areas to await disposal. These storage areas - either a separate area, room or
building - should be dimensioned according to the quantities of waste generated and thefrequency of collec-
tion. These areas must betotally enclosed and separate from supply roomsor food preparation areas. Re-
commendationsfor propertiesand equipment of the storagefacilitiesarelistedinbox 1.

67.  Storageareasmust beidentified as containinginfectiouswaste, with the biohazard symbol clearly
displayed. It isunacceptablefor material s other than waste to be placed inthe same storage areaasinfectious
waste. Floors, wallsand ceilings of storage areas must be thoroughly cleaned in accordance with the esta-
blished procedures of thefacility. These procedures should be prepared in consultation with thefacility’s
infection control committee, biosafety officer or other appointed person.

Box 1

Recommendationsfor storagefacilitiesfor biomedica and hedth-carewaste
in hedth-care establishments, e.q. hospitals

Properties and equi pment

. Impermeabl e hard-standing base with good drainage, easy to clean and disinfect and equipped
with water supply;

. Readily accessibleto staff in charge of handling thewaste;

. Fitted with alock, to prevent access by unauthorized persons,

. Easily accessibleto collection vehicles(carts);

. Inaccessibleto animals, insectsand birds;

. Good lighting and ventilation;

- Not situated in the proximity of fresh food storesor food preparation aress;

. Situated closeto the supply of cleaning equipment, protective clothing and waste bags or
containers.
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68.  Unlessacooled storageroom isavailablethe proposed storage periodsrecommended by WHO
between the generation and trestment of biomedical and health-carewaste arethefollowing:

Temperateclimate: maximum 72 hoursinwinter
maximum 48 hoursinsummer
Warmcdlimae: maximum 48 hoursduring the cool season

maximum 24 hoursduring the hot season

69.  Anatomical waste should be stored at atemperature of 3° Cto 8° C. All infectiouswaste must be
refrigerated at atemperature of 3° Cto 8° Cif stored for morethan aweek. Health-carefacilitiesshould
determinethe maximum storagetimeof refrigerated or frozen biomedical and health-carewastebasedinthe
light of their storage capacity, rate of waste generation and any applicablelocal regulatory requirements.

70.  Facilitiesrefrigerating or freezing stored waste should use alockable, closed storagefacility or a
lockable domestic-type freezer unit. Either type must be used only for storing anatomical and infectious
waste, must display the biohazard symbol visibly and must beidentified ascontaining infectiouswaste. Note
that glassor plasticitemscontai ninginfectiousagents may fractureat lower temperatures.

71.  Thecompacting of untreated infectiouswaste or waste with ahigh content of blood or other body
fluids destined for off-sitedisposal (for which thereisarisk of spilling) isnot permitted. Cytotoxic waste
should be stored in aspecific place, separatefrom the storage room devoted to other biomedica and health-
carewaste.

72.  Depending onthelocal legidation, radioactive waste should be stored in containers preventing dis-
persion, behind lead shielding. Waste designated for storageto alow decay should belabelled withthetype
of radionuclide, date and required storage details.

7.4 Specia requirementsfor packaging and labdlling for off-sitetransport

73.  Risksmay occur during thestorage, handling, transportation and disposal of theinfectiouswaste. For
thisreason, biomedical and health-carewaste generatorsare responsiblefor safe packaging, adequate | abel-
ling and authorization of the destination of thewaste to betransported off-site. Hazardous biomedica and
heal th-care waste should be packaged and |abelled to comply with nationa regulationsregarding thetrans-
port of hazardouswastes (dangerous goods), and with international agreementsif they are shipped abroad
for treatment. Where there are no such national regulations, the responsible authoritiesmay refer to the
“Recommendationson the Trangport of Dangerous Goods’ published by the United Nations, and specifically
section 2.6.3 on infectious substances.

74.  Thecontrol strategy for hazardoushbiomedica and hedth-carewaste shall havethefollowing compo-
nents

€) A consignment note should accompany thewastefrom productiontofinal disposd; after the
journey, thetransporter should completethe part of the consignment note especially reserved
for himandreturnittothegenerator;

(b) Thetransporting organization should beregistered with, or known to, thewasteregulation
authority;

27



(© Handling and disposal facilitiesshould hold apermit issued by awasteregulation authority,
alowing thefacilitiesto handleand dispose of hazardous biomedical and hedlth-carewaste.

75.  Theconsignment note should be designed taking into account thewaste control systemin operation
inthe State concerned and al so taking into account the formsissued in pursuance of the Basel Convention.®
Anyoneinvolved in biomedical and hedlth-care waste generation, handling or disposal should besubjecttoa
general “duty of care’, i.e. ensurethat documentation and transmission of waste comply with thenational
regulations.

7.4.1 Packaging requirements

76. Ingenerd, thewaste should be packaged in resistant and seal ed bags or containersto prevent spilling
during handling and transportation. The bags or containers should beresistant to their content (puncture-
proof for sharps, resistanceto aggressive chemicals) and to norma conditionsof handling and transportation
such asvibration and changesin temperature, humidity or pressure (resulting from atitude, for example). In
the United Nations Recommendations on the Transport of Dangerous Goods, “infectious substances’ are
defined (section 2.6.3.1.1) asthose substances known or reasonably expected to contain pathogens. Patho-
gensaredefined asmicro-organisms (including bacteria, viruses, rickettsiae, parasites, fungi) or recombinant
micro-organisms (hybrid or mutant) that are known or reasonably expected to cause infectiousdiseasein
animalsor humans.

77.  Substancesarenot subject to the requirementsof thissection of the United Nations Recommenda-
tionsif they areunlikely to cause human or animal disease. Most of theinfectiouswastesfrom health-care
establishments arewastes derived from the medical trestment of animalsor humans or from bio-research.
These wastes are mostly transported under UN No. 3291 in the Dangerous Goods List attached to the
Recommendations. Waste from i nfectious substances which can be specified (e.g. laboratory waste) shall be
assigned to UN Nos. 2814 or 2900. Decontaminated wasteswhich previously contained infectious sub-
stances are considered non-dangerous unlessthe criteriaof another classare met.

78.  Accordingto the packing instructionsfor infectious substances set out in the United Nations Reco-
mmendations, the packaging shouldincludethefollowing essentid e ements:

€) Aninner packaging comprising:

0] Watertight primary receptacle of metd or plasticswith |eakproof seal (e.g. a heat
seal, a skirted stopper or ametal crimp sedl);

(i) A watertight secondary packaging;

@)  Absorbent material in sufficient quantity to absorb theentire contents placed bet-
ween the primary receptacle and the secondary packaging; if several primary re-
ceptaclesare placed in asingle secondary packaging, they shall beindividually
wrapped so asto prevent contact between them;

(b) Anouter packaging of adequate strength for its capacity, massand intended use, and witha
minimum externa dimension of 100 mm.

9 I nstruction manual, Basel Convention Series/SBC No: 98/003
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7.4.2 Labelling

79.  Allwastebagsor containersshould beidentified by |abel s contai ning basicinformation on producer
and content. Thisinformation may bedirectly written on the bag or container or by pre-printed labels. Accor-
ding to the United Nations Recommendeations, thefollowingindications should appear onthelabd:

» TheUnited Nationssubstanceclass, e.g. class6, divison 6.2, UN No. 3291 for infectiouswaste;

» TheUnited Nationslabd for class6, divison6.2;

* Theproper shipping name,

 Thetotal quantity of waste covered by the description (by massor volume);

* Thepackaging should be appropriately marked with the month and thelast two digitsof theyear of
manufecture;

« Thecountry authorizing theallocation of themark, indicated by the distinguishing sign for motor
vehiclesininternationd traffic.

7.5 Recycling/recovery

80.  Recovery and recycling constitute one step in asystematic priority approach for environmentally
sound waste management. Waste segregation at sourceisthe basic requirement for cost-effectivenormal
recycling operations on the non-hazardous component of biomedical and hedlth-carewaste. Someexamples
for therecycling of non-hazardouswaste componentsaregiveninannex 1.
81.  Opportunitiesfor chemica wasterecycling can be described asfollows:
€) Unused or waste chemicalsin quantity can often bereturned to the supplier for reprocessing;
(b) Larger hedth-carefacilitiesshould establishinterna reuseof chemicals;
(© Certain material such asmercury from broken thermometers, unused batteries containing
mercury, cadmium, nickel and lead-acid and ha ogenated or non-hal ogenated solvents should
begivento specidizedrecyclers.

7.6 Disposal operation/technologies, accreditation and environmental impacts

82.  Biomedica and health-carewaste should, if required, beinactivated or rendered safe beforefina
disposal or discharge. Thedecisionto treat biomedical and health-care waste and the choice of treatment
method should be determined in accordancewith thefollowing considerations:

@ Thetypeand nature of thewaste material;

(b) Thehazard and viability of theorganismsinthewaste;

(© Theéefficiency of thetreatment method;

(d) The operating conditionsof the treatment method.
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Table3

Examples of wastetrestment methodsrelated to the type of waste

Typeof waste

Treatment Gas Liquid Salid

Thermd Possble Recommended Recommended
Chemicd Appropriate Appropriate a

Irradiation B/ b/ b/

Incineration Appropriate d Recommended
Hitration Recommended Possble Not applicable

a Not possiblefor mixed wastes.
b/ Only for smal amountsof wast
d Recommendedif thecalorific valueishigh enoughto reach asufficiently hightemperature.

83.  Thetreatment method should be amenabl e to validation and independent of any packaging, and
should be monitored. M onitoring can involve sampling and analysis or testing of the effluent for hazardous
organismsor the use of suitable physical engineering or other process controlsto demonstrate effective
operation within the prescribed operating criteria

84.  Treatment of thewaste should bevaidated with regard to theinactivation of theorganismsand of any
resdua contamination of the packaging or containers. The process should not significantly increasetherisk of
exposureof |aboratory staff or other waste handlersto the hazard itself or to other risksfrom the concomitant
hazardous agents, equipment and substances which are employed in the treatment. Outlines of themain
advantages and drawbacks of thetreatment and disposal optionsaddressed intheseguiddinesareshownin
table4.

7.6.1 Methods of treatment or disposal

85.  Thevdidated chemica and physca methodsfor thetrestment or inactivation of wasteinclude: steam
derilization, chemica disinfection/sterilization, dry heat stexilization and other methods.

86.  Therelativeeffectiveness of these and other treatment methods depends on anumber of factors
including the volume, concentration, type and hazard caused by the organismsand the physiologica State, the
diffusion resistance of the material to be disinfected and the operating parameters and conditions of the
treatment method. In general, steam sterilization should preferably be used in the treatment of infectious
waste. Therma methodsare generally easier to validate and monitor than chemical treatment and areless
damagingtotheenvironment. Anexamplefor validation of waste-disinfecting processesisgiveninannex 1V.

87.  Methodsother than steam sterilization should be selected only if thisisimpracticable or inappro-
priate. For example, effluent from veterinary research, contaminated |aboratory equipment, fixturesand fur-
niturewhich cannot readily beremoved may beeffectively treated using agaseousfumigant such asformal-
dehyde. These methods of treatment can be used a one or in combination, depending on therisk assessment
requirementsand/or discharge consent standards, to enablethewaste to beinactivated and safely discharged.
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Table4

Summary of the main advantages and drawbacks of treatment and disposal options

Treatment/disposal methods Advantages Drawbacks

Pyrolytic incineration/two- | Very high disinfection effi- | Incinerationtemperature above 800°C,
dageincdneraionwithefficient | ciency; adequatefor all infec- | destruction of cytotoxics, relatively high
gascleaning tious waste and most phar- | costsof investment and ope-ration. Care

maceutical and chemical
waste.

hasto be taken on the management of
theincineration residues (e.g. bottom
ashes, fly ashes) because they can ex-
hibit hazard characteristics.

Singlechamber incineration
withdust reduction

Good disinfection efficiency;
Dradticreduction of theweight
and volumeof waste; theresi-
duesmay bedisposed of ina
landfill; no need for highly
qualified operators; relatively
low investment and operation
costs.

Generation of 9gnificant emissionsof at-
mospheric pollutantsand periodic slag
and soot removal; with temperature be-
low 800°C, inefficient in destruction of
thermally resistant chemicalsand drugs
suchascytotoxics.

Drum or brick incinerator

Reduction of theweight and
volumeof thewaste; theresi-
duesmay bedisposedof ina
landfill; no need for highly
qualified operators; very low
investment and operating
costs.

Only 99 per cent destruction of micro-
organisms; no complete destruction of
many chemicalsand pharmaceuticals;
meassveemisson of black smoke, fly ash
andtoxicfluegas. Exceptiononly for dis-
posal of infectiouswaste under certain
circumstancesoutsideurban aress(e.g.,
no other treetment method availabledur-
ing anemergency Stuationlikeacuteout-
break of communicable) diseases).

Chemicdl disnfection

Efficient disinfection under
good operating conditionswith
special waste; costly if the
chemical disinfectantsare ex-

pensve.

Requirement of highly qudified techni-
ciansfor operation of the process; use
of hazardous substanceswhich require
comprehensive safety measures; ina-
dequate for pharmaceutical, chemical
and most typesof infectiouswaste (mixed
solidwaste).

Autoclavewet-thermal treat-
ment

Environmentally sound; rela-
tively low investment and op-
eration costs. Good for infec-
tious and microbiological
wastes.

Shreddersare subjected to many bresk-
downsand bad functioning; operation
requiresqualified technicians, inadequate
for pharmaceutical and chemical waste
or wastewhichisnot easily penetrable
by steam; without shredding or other
methods of destruction although inad-
equatefor anatomic waste.
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Treatment/disposal methods Advantages Drawbacks

Microwaveirradiation Good disinfection efficiency | Highinvestment and operation costs; po-
under appropriate operationd | tential operation and maintenance prob-
conditions; environmentally | lems; only for wet infectiouswaste or for

sound. infectiouswaste with ahigh water con-
tent.
Encapsulation(e.g. with Simpleand safe; low costs. Only for sharps.
concrete or gypsum)
Specid engineered landfill Safeif accessisrestricted and | Safeif accesstositeislimited and there
wherenaura infiltrationis isnorisk of water contamination.
limited.

7.6.1.1 Steam Sexilization

88.  Steamsterilizing or autoclaving isthe exposure of waste to saturated steam under pressureina
pressurevessdl or autoclave. Autoclaves should meet the requirementsof internationally agreed standards.
Autoclavablewaste containers should be of adesign and materia which alows steam to penetrate theload.
They should have sufficient stability and resi stance to the maxi mum operating temperature and pressure.

89. Inaddition to any devices such asgaugesor indicatorswhich measure and record the basic operating
criteria(e. g. temperature, vacuum, pressure), abiologica or chemical indicator should be placedinthewaste
|oad for vaidation to indicate that the necessary sterilization conditionshave been achieved. Theoperational
parameters, e. g. time, pressure and temperature, should be maintained and checked during the sterilization

cycle

90.  Whilethetemperature and time depend upon the total volume of the material to betreated, the
number and typeof organismsand their res tance against steam, itisnecessary first toremoveadl theair from
theautoclave, thewaste and the waste contai nersto ensurethat the required sterilization temperaturewill be
maintained. Inthe case of closed containersincluded in wastematerid, thevalidation (with biological indica-
tors) should take placewithinthe materia being sterilized. Sterilization should commence only whentheair
has been removed from the autoclave and the operating temperature has been reached.

91.  Thepotentia of completeair removal isaffected by factors such asthetype of waste, the amount of
waste, the packaging, thewater content of thewaste and theform and materia of the container. Thewhole
treatment process, including loading, theload, the suitability of the packaging or the container, air remova and
filtration of theremoving gasand liquid effluent discharge should be validated.

92.  Arecord should beretained of all monitoring, maintenance and performancetestscarried out onthe
autoclavetogether with alogbook or similar record of al routine disposalsincluding thetemperature charts
and details of theload. When appropriate, air removed from the autoclave should be discharged into the
environment after passing throughamicrobiologicaly vaidated filter.
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93.  Detailsof sterilization procedures, including the operational parametersand conditions, should be
written down as astandard operating procedure document or operating manual whichisto beused by all
waste handlers. The document should be kept under review. A suitablebiologica indicator for steam steriliza
tion isthe sporesof Bacillus stearothermophilus. Autoclaving may not changethe visible appearance of the
wasteand it may be necessary to distinguish treated from untrested waste by careful removal or obliteration
of biohazard warning labelsfrom treated containersor by labelling such containersas* autoclaved” or “ ste-
rilized”.

94.  Alternatively, chemical indicatorsmay be added to theload to indicate that theload has been auto-
claved. Aesthetic concernsmay requirethat the autoclaved wasteisfurther treated to render it acceptablefor
final disposal, e.g. if thewaste containshuman or animal material or tissue. Autoclaving may not removeor
reducethe non-biologica hazardsarising fromthe presence of chemical or physical agentsor other materias
inthewaste.

7.6.1.2 Dry heat sterilization

95.  Dry heat serilization isthe exposure of thewasteto heeat at atemperatureand for atime sufficient to
ensure sterilization of the entirewasteload. The sterilization process should be monitored by the addition of
asuitableindicator or measuring deviceto thewasteload, and where gppropriate by monitoring theorganism(s)
present in thewaste. The sterilizing unit or equipment should incorporate asuitable thermal cut-out device
whichisindependent of the device used for indicating or monitoring.

7.6.1.3 Chemicd disnfection/Sterilization

96.  Thismethodinvolvestheexposure of wasteto chemical agentswhich possessantimicrobia activity.
General disinfectantsmay not i nactivate organisms such as spores, somefungi and virusesand should not be
used asthe principal trestment methods unlessthermal proceduresareinappropriate because of the nature of
waste or contaminated materia. Thermal sterilization should begiven preference over chemica disinfection
for reasonsof efficiency and environmental considerations.

97.  Thechoiceof an appropriate chemical agent and conditions of use should bedetermined by therisk
assessment, taking into account theidentity of the organism(s) to betreated, the nature of thewasteand the
presence of organic, protein or particulate matter, and the nature of the surfaces, itemsor equipment which
will be exposed to the chemical disinfectant.

98.  Chemicd agentsshould beused at the manufacturers recommended concentrations and exposure
timesaccording to therequirementsand conditionsof use. The chemical agent selected should be compatible
with other substances or material that may be present in thewasteload so that its efficiency isnot reduced,
and al soto ensurethat toxic or hazardous products are not thereby formed or released. Theefficiency of any
chemical agent against aparticular organism or type of organism may be confirmed by reference and adhe-
renceto manufacturers dataand instructions. Ethylene oxide, formal dehyde (alone or with low-temperature
steam) and certain other agentsmay be used as gaseousfumigants, particularly for equipment and itemsthat
should betreated in situ. Thismethod can a so be used for the disinfection of body fluidsand excretabefore
being released to the sawer systemif no thermal trestment isavailable.
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7.6.1.4 Other treatment/disposal methods

99.  Theoptionsavailablefor thetreatment/disposal of waste and waste effluent which cannot bere-
cycled or reused areincineration and landfill.

100. Other wastetreatment methodsare availablebut are not yet validated for general useand have only
limited application. Theseincludeirradiation (e. g. with microwave, gammaand ultraviol et radiation) and
other treatment methods (e. g. encapsulation andfiltration). If such methods are used, validation and monito-
ring procedures should be performed.
101. Thesdection of anappropriate option should be based on anumber of considerations, including:

€) Thenature of thewaste anditsintrinsic hazard;

(b) Whether thewaste hasbeeninactivated by areliable and validated method;

(© The aesthetic acceptability of thedischarged waste;

(d) The potential deleteriouseffect of the discharged waste on the environment;

(e Theeaseand rdiability of the disposal method;

® Thedisposal and other costs;

(s) Thegenera occupationa hazards and risksto waste producers, handlersand operators,

(h) Theoverall impact of thedisposal or discharge plant or equipment on thelocal and genera
environment.

7.6.1.5 Incineration
102.  Incineration canbeused asoneimportant method for the treatment and decontamination of biomedi-
cal and hedlth-carewaste. Oxidation at high temperature convertsthe organic compoundsinto their gaseous
oxides, mainly carbon dioxide and water. Inorganic components are mineralized and converted into ash,
unlessthey passinto thefluegas.
103. Depending onthetypeof incinerator, thefollowing objectives can beachieved:

€) Dedtruction of pathogens;

(b) Reduction of the hazard and pollution potentialsasfar aspossible;

(© Reduction of volumeand quantity;

(d) Conversion of remaining resduesinto aformwhichisutilizable or suitablefor landfill;

(e Useof thereleased heat.



104.  For reasonsof emission control and operationa safety and reliability, itisdesirabletoincineratethe
biomedical and health-care waste from as many hospitalsas possiblein one central unit. In specific cases,
even smaller separateincinerators may bejustified. With aview to minimizing the environmental impact of
incineration plants, emissionsintheair, water and soil shall bereduced by the use of effectiveand advanced
incineration and emission control techniquesunder technically and economicaly viableconditions, takinginto
account thelocation of the plant.

105. Muchexperienceintheapplication of techniquesfor thereduction of polluting emissionsfrominci-
neration plantshas been acquired over aperiod of morethan 10 years. Asan example of high standards, the
emissionlimit valuesfor wasteincineration in the European Union published at the end of 2000 areshownin
table 7 in annex V. Apart from these polluting emissions, al incineratorswill produce varying amounts of
residues, e.g. bottom ashesor fly ash and parti cul ates captured by pollution control devices. Wherethey
exhibit hazard characteristics, they will probably need to be handled as additional hazardouswasteswith
appropriateenvironmental ly sound disposa methods.

106. Incinerationleadsto asignificant reduction of the volume and quantity of thetreated waste. Waste
which has not been previoudly treated to inactivateit or to render it safe should beincinerated in aplant
suitably designed and operated for the destruction of biomedical and hedlth-carewaste or other hazardous
waste. If biomedical and health-care waste can beincinerated only in inadequate conditions (low tempera-
ture, inadequate emission control system), wastefractionslike cytotoxic drugs, chemica's, ha ogenated ma-
teridsor wastewith ahigh content of heavy meta s (batteries, broken mercury thermometers, etc.) should not
be consigned to such anincinerator.

107.  Biomedical and hazardous (infectious) health-care wastewhich hasnot beeninactivated or treated
should be conveyed or transported to theincinerator in suitable containersin accordance with the United
Nations Recommendations on the Transport of Dangerous Goodswhere appropriate.

Testing and validati on of wastetreatment methods

108. Thesdected treatment optionisrequiredtoinactivate or render safethe hazardous component of the
waste asidentified in therisk assessment. It should be possibleto validate the trestment method to verify that
the number of viable organismsin any waste or effluent iswithin acceptable discharge levelsor that the
organism has been destroyed.

109. Any treatment processfor infectiouswaste hasto be controlled for itsefficiency. Wherethewaste
treatment method isonethat conformsto an gppropriateinternationa or national standard, itsvalidationwill
be dependent on strict adherenceto specified procedures, including any operational sampling, monitoring
and performancetests undertaken to confirm that the treatment process proceeds asintended. These should
be carried out in the prescribed manner and at the required time intervals, and arecord of the relevant
measurements and test parameters should be kept. Validation of any waste treatment process may also
involve periodic checking by verification testsfor the presence of viable organism(s) inthewaste. Appro-
priate statistical methods can be used to makeinferencesfrom theseteststo overcomedifficultiesinverifying
that thetreated waste or effluent containsno viable organisms.
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110) Wherearange of wastesoriginating from different sourcesand displaying other characteristicsis
encountered, thetreatment method should bevalidated for operationa effectivenessunder “worst case” |oad
conditions. Theoperational conditionsand parametersnecessary to inactivatetheworst case’ load should
be used asthe basisto define the normal operational proceduresfor mixed wastes. Testscarried out to
check the concentration of viable organismsin thetreated waste may beether growth-related or non-growth-
related.

111) Themethod chosenwill depend on the composition of thewaste. For example, direct methods (see
annex 1) may beappropriatefor testing waste stresmswith alow concentration of viable micro-organisms,
andindirect methods (seeannex 1) where the concentrationishigh.

Testing of treated waste and waste effluent

112) Theefficiency of the treatment method can be checked by assaying the waste before and after
treatment for the presence of viable organisms. Samplesof thetreated wasteto be assayed should betaken
from different parts of theload for examination under aseptic conditions.

113) Effluent from waste treatment processeswhich isdischarged directly to air or the sewer system
should be periodically tested asrequired by therelevant nationa or local consent authoritiesor to ensurethat
thenumbersof organismsarewithin permitted level sand thereisno significant environmenta risk.

114) Thetest methodsand procedures used to assay treated wastesfor the presence of viable organisms
should be undertaken in accordancewith internationa or nationa standards. Detail sof viability testing meth-
odsareavailablein standard referencetexts (seeannex 1V). Testing of wastedischarge and effluent from
treatment plants or equipment may be carried out continuously or at periodic or irregular intervals, e.g., as
random qudity control checks. Testsshould becarried out at frequent intervalsif thereisalikelihood of plant
malfunction which would release untreated waste to the environment, or if the plant isoperating at or very
near to capacity. Incaseswherebiological indicatorsarelessres stant than the organism that isbeing handled,
theorganismitsalf should be used asthetest model .

Calibration of measuring and monitoring devicesand equi pment

115)  All devicesand equipment used to measure or monitor the performance of the treatment processor
any dischargesor emissionsfrom any process should be calibrated. Thiscan bedoneusing an appropriate
international or nationa standard test or by amethod which employsanindependent or referencetest device
or probewhichiscalibrated against anational standard.

116) Micro-organismsare classified with respect to human health and harm to the environment in accor-
dancewith nationd or international classification schemes. A documented risk assessment should bemade
for hazardouswaste handling activities and treatment processes taking account of the classification of the
micro-organismsthat areinvolved. Theassessment should bereviewed and revised, if necessary, at the
different stagesof processdesign and implementation, if significant changesin the processare proposed, and
a periodicintervals.

117) Inthecaseof activitiesinvolving exposureto several categoriesof micro-organismswhich may be

present in the waste, the health and environmental hazards presented by each micro-organism should be
taken into consderation while preparing the assessment.
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7.6.1.6 Landfill

118. Todate, thereisno adequate risk assessment of the use of landfillsfor untreated biomedical and
health-care waste which may containinfectious organismsand hazardous chemicals. Best practicewould
requirethat any landfill used for biomedical and health-care wastes be engineered and secured (specially
engineered landfill).

119. Thereareongoing hedlth and safety issues (and hencelega implications) associated with disposal of
untreated biomedical and hedlth-carewastes. With theavailability of suitablelandfill stesbeing reduced, the
physical problem of disposing of large volumes of waste must be considered.

120. Disposing of infectiouswastesinto alandfill greetly increasestherisksto human health and theenvi-
ronment of exposureto infection from thissource. If thewaste isdisturbed by any means, or not properly
covered, further riskswill arise. Itistherefore not good practiceto dispose of infectiouswastedirectly intoa
landfill. To guard against theserisks, wherelandfill isthe only available option, infectiouswastes should be
treated in order to destroy/removetheir infectivity, preferably at the site of generation of thewaste. Thiscan
be done by using known effective techniques such asautocl aving, microwavetreatment, dry heet sterilization
or chemica dignfection.

121. Thefollowingisadescription of thefeaturesof a* specialy engineered landfill” which arenecessary
for the safe and environmental ly acceptabl e disposal of biomedical and headlth-carewastes:

€) Impermesableclay and/or syntheticliner to minimizegroundwater pollution;
(b) Collection, treatment and environmental ly acceptable disposal of leachate;

(© Monitoring systemsfor groundwater surrounding the siteto check integrity of leachate
contamination protection;

(d) Daily andfinal coversto restrict the potential for disease vectors, reduce odoursand
reducewater infiltration;

(e Monitoring for gasmigration in the unsaturated zone surrounding thesite, together with
control measuresif necessary.

122. Itisgenerdly accepted that untreated biomedica andinfectioushea th-carewaste disposal intoland-
fillsisnot “best practice’. Where hedlth-care wastes are disposed of at aspecidly engineered landfill Site, the
following should gpply:

€) Biomedical and infectious heal th-carewastes should be deposited at thelowest edge of the
working faceof thelandfill or inan excavation;

(b) Anoperator or representative should superviseimmediate cover with solid waste or cover
soil to a depth of at least 1 metre;

(© Any compacting should beonly onthe cover materid;
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(d)

©
®

Biomedical and health-care disposal areas should be at |east 3 metresfrom the proposed
edgeof thelandfill;

No accessof unauthorized personsto the site of thelandfill;

Any biomedical and hedlth-care waste should be at |east 2 metresbel ow thefinal surface of
thelandfill i.e notinthefind lift.

123.  Inaccordancewithnationa regulationsand policies, landfilling may be prohibited in some countries.

124.  Thefollowing biomedical and hazardous health-carewastesare generally considered unsuitablefor
disposd at alandfill Site:

@
()
©
(d)
0]

| dentifiablebody tissue;

Cytotoxic wastes,

Pharmaceutical, |aboratory or domestic chemicals;
Radioactivewastes,

I nfectiouswastes.

125. Landfill isrecognized astheterminal sitefor al wastesincluding ash fromincineration and residues
from other processes. Some residues of the treatment process residues may contain chemicalsthat could
interact with other materiasinalandfill. Consderation needsto be given to the stability and nature of such
processresiduesand any potential impactsprior to disposal into alandfill. Someof thetreatment processes
may al so contribute excesswater to thelandfill. Resultant |eachate considerationsrequirethat engineered
landfillsshould be used to ensure maximum environmental protection.

126. Theapplication of treatment and disposal methodsto biomedical and hazardous hedlth-carewaste
categoriesisshownintableb. It providesabroad overview of suitabletreatment and disposal methodsfor
thedifferent health-carewaste categories.
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7.7 Responsibility (including emergency response and contingency plan)

7.7.1 Assignment of responsgbilities

127.  Theproper management of biomedica and hedlth-carewasteislargely dependent on good adminis-
tration and organi zation. These should be supported by adequate |l egid ation and financing aswell asactive
participation of trained andinformed staff.

128. Thehead of thehospita should establish awaste management team to devel op awaste management
plan. The head of the establishment should formally appoint the members of the waste management teamin
writing, informing each of them of their dutiesand responsibilitiesasoutlined bel ow.

129. Iningitutionswherenodirect patient care serviceisavailable, such asmedical researchingtitutions,
the head of the establishment should use hisdiscretion to appoint members of the waste management team.
Depending ontheavailability of relevant staff, the post of waste management officer may beassigned to the
hospita engineer, the hospital manager, or any other appropriate staff member, at the di scretion of the head of
the hospital.

7.7.1.1 Dutiesof thehead of the hospital

130. Thehead of the hedlth-care establishment isresponsiblefor thefollowing tasks:

@ Formation of awaste management team to formul ate awritten waste management plan for
the hospital; within this plan, the duties and responsibilities of all membersof staff, both
clinical and non-clinical, shall beclearly defined in respect of the handing of health-care
waste. A clear lineof accountability shall beindicated in both the clinical and non-clinical
management structures,

(b) Designation of thewaste management officer (WMO) to superviseand coordinatethewaste
management plan; such an gppointment shall not relieve him of hisoveral responsibilitiesin
ensuring that biomedical and hedlth-careand other waste are disposed of in accordancewith
thenationa guiddines;

(© K eeping the management plan up to date;

(d) Allocation of sufficient financia and manpower resourcesto ensure efficient operation of the
plan for example, he hasto ensurethat adequate manpower isassigned tothe WM O to
ensureefficient operation of the waste management plan;

(e Ensuring that monitoring proceduresareincorporated to assessthe efficiency and effective-
ness of the disposal system and to effect the continuousimprovement and updating of the
systemwhereappropriate;

® Appointing asuccessor immediately in the event of personnd leaving key positionsinthe
waste management team, or assigning temporary responsibility until asuccessor isappointed;



()

W)

Ensuring adequatetraining for key staff members; he shall designate staff responsiblefor
coordinating andimplementing training courses,

Ensuring adequate emergency response planning.

7.7.1.2 Dutiesof the waste management officer (WM O)

131.

132.

133.

134.

TheWMO isresponsiblefor the day-to-day operation and monitoring of the waste management
system. He shall havedirect accessto all membersof hospital staff to facilitate hiscontrol function. The
WMOwill bedirectly responsibleto the head of the hospital. He shdll liaisewith theinfection control officer,
the pharmaceutical officer and the radiation protection officer to familiarize himsalf with the correct proce-
duresfor handling and disposing of pathological, pharmaceutical, chemical and radiol ogical wastes.

Concerning waste collection, the WM O should undertake thefollowing tasks:

@

()

©

(d)

Controllinginterna collection of waste containersand their trangport to the central waste
storagefacility of thehospital, on aday-to-day basis,

Ensuring the supply of itemsrequired for waste collection and handling; he should liaisewith
the supplies department to ensure that an appropriate and acceptablerange of health-care
waste bagsand containers, protective clothing and collectiontrolleysareavailable at dl
times

Ensuring that hospital attendantsand ancillary staff immediately replace used bagsand con
tainerswith the correct new bag or container asappropriate;

Directly supervising hospital attendantsand ancillary workersassigned to collect and trans
port health-carewaste.

Concerning waste storage, the WM O should:

@

()

Ensurethe correct use of the central storagefacility for health-carewaste at the health-care
establishment, which shall befenced with alock onthe entrance; hospital attendantsand
ancillary staff should awayshaveimmediate accesstothestorage ares;

Prevent unsupervised dumping of waste containerson the hospital grounds, evenfor short
periodsof time.

To superviseevacuation or disposal of thewaste, the WM O should:

@
()

©

Coordinate and monitor all waste disposal operations;

Monitor methods of transportation of wastes on-siteand of f-site and ensure that wastes
collected from the hospital aretransported by an appropriate vehicleto the designated inci-
nerator;

Ensurethat wasteisnot stored on the hospital groundsfor periodslonger than specifiedinthe
guidelinesand that therequired frequency of collectionismaintained; he should therefore
liai sewith thetrangport organi zation, which may betheloca authority or aprivate contractor.
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135.  For g&ff training and information, the WM O should:

@

()

(©

Liaisewith thematron and the hospital supervisor to ensurethat the nursing staff and medical
assistantsarefamiliar with their responsibilitiesfor segregation and storage of waste and of
thelimited responsibilitiesof hospital attendantsand ancillary staff in the handling and trans
port of sealed waste bagsand containers;

Liaisewith departmental headsto ensurethat all doctorsand other qualified clinical staff
areawareof their responsibilitiesregarding segregation and storage of waste and of the
limited responsibilitiesof hospita attendantsand ancillary staff in the handling and transport
of sealed bagsand containers;

Ensurethat hospitd attendantsand ancillary staff arenot involved in waste segregation and
that they handle only waste bags and containers sealed in the correct manner.

136. Forincident management and control, the WMO should:

@

©

Ensurethat emergency proceduresareavailableandin placeat al timesand that personnel
areaware of the appropriate action to betaken;

Investigate or review incidentsreported during the handling of hedth-carewaste.

7.7.2 Emergency response

137.  For hedlth-care establishments, spillsof infectiousor other hazardousmaterial or waste are prob-
ably themost common emergenciesrel ated to hazardous material . Basically, the sameresponse proce-
duresareapplied, regardlessof whether the spillsarefrom material or waste. Theresponseto emergen-
ciesshould ensurethefollowing:

@
()
©
(d)

Thewaste management plan should be respected;
Contaminated areas should be cleared and, if necessary, disinfected;
The exposure of workers should belimited asmuch as possible during the operation;

Theimpact on theenvironment should belimited to the extent possible.

138. Thedstaff should bewell prepared for emergency response, and the required equipment should be
easly availableat al pointsin time and within reasonabl e distance to ensure that an adequate response can
bemade safely and routinely. The proceduresfor the different types of emergencies should bewritten
down. For dangerous spills, clean-up should be carried out by designated, specifically trained personnel.
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7.7.2.1 Responsetoinjuries

139. A response programme should be established for immediate reaction to injuriesor exposureto a
hazardous substance. All staff handling biomedical and health-carewaste should betrained indedlingwith
injuries. Such aprogramme should includethefollowing dements:
@ Immediatefirst aid measures, such as cleansing of woundsand skin and splashing of eyes;
(b) Immediate reporting to aresponsi ble designated person;

(© Retention, if possible, of theitem and detail sof itssourcefor identification of possible
infection;

(d) Additiona medical carefrom an accident, emergency or occupational health department as
soonaspossible;

(e Medicd survelllance;
® Blood or other testsif indicated;
(6) Recording of theincident;

(h I nvestigation, determination and i mplementation of remedia action.

7.7.2.2 Dedingwith spills

140.  Spillsusudly requireonly clean-up of the contaminated area. In spillsof infectiousagents, itisimpor-
tant to determinethetype of infectiousagent, assomemay requireimmediate evacuation of thearea, whereas
othersrequirefewer precautions. Themore hazardous spillsusudly occur inlaboratoriesrather thanin hedth-
caredepartments.

141.  Spill-cleaning procedures should specify safe handling operations and appropriate protective clo-
thing. Anexampleof such aprocedureisprovidedinbox 2. Appropriate equipment for collecting thewaste
and placing it in new containers, and for disinfection, should be provided. Table6 providesan exampleof the
requireditems.



Box 2

Exampleof generd procedurefor spill-cleaning

(8 Evacuatethecontaminated areg;

(b) Eyeand skin decontamination (disinfection) of exposed personnel should takeplace
immediately;

(¢) Informthedesignated person (usually thewaste management officer);

(d) Determinethenatureof the spill;

(e) Evacuatedl thepeoplenot involvedincleaning upif agent isparticularly
hazardous,

() Providefirst aid and medical caretoinjured persons (seeresponsetoinjuries);

() Securetheareato prevent additional exposure of persons,

(h) Provideadequate clothing to personnel involved in cleaning up;

(i) Limitthespread of thespill;

() Neutrdizeor disinfect thespill or contaminated materid if indicated;

(k) Collect thespill and the contaminated material;
Sharps should never be picked up by hand, but with tools, e.g. pansor brushes. Spilled
material and contaminated itemsused for cleaning should be placed into the appropriate bags
or containers,

(I) Decontaminate or disinfect thearea, and absorb;

(m)Rinsethearea, and absorb;

(n) Decontaminateor disinfect theused tools;

(0) Takeoff protectiveclothing and decontaminate or disinfect it if necessary;

(p) Seek medical careif exposureto hazardous material has occurred during the operation.

Source: WHO.




Table6

Exampleof alist of itemsfor spillage-cleaning

Action Toolsor items

Approachingthe spillage Protective equipment

Containing the spillage Absorbent materia (e.g. absorbent paper, towels, gauze pads)
Neutrdizing or disinfecting For infectiousmateria: disinfectant a

the spillage (if necessary) For acids: sodium or calcium carbonate or other base

For cytotoxic materia: specia chemical degradation substances
For bases:. citric acid powder or other acid

Collectingthe spillage For liquids. absorbent paper, gauze pads, wood shavings, calcium
bentonite, diatomaceousearth

For solids: forceps, broom, dust pan or shovel

Containment for disposal Mercury: mercury sponge or vacuum pump
Plastic bag (red, yellow or brown, as appropriate), sharps container
Decontamination or For infectiousmaterial: disinfectantsal
disinfection of thearea For hazardous chemicals: suitable solvent or water
Source: WHO.
a Such asbleaching powder, whichisamixture of calcium hydroxide, calcium chlorideand sodium

hypochlorite, usedinthe powder form or in solution of varying dilutions(1:1to 1:100), depending on
thenature of thespilled material.

7.7.2.3 Reporting accidentsand incidents

142.  All wastemanagement staff should betrained in emergency responseand made aware of the correct
procedurefor prompt reporting of accidentsand incidents. Accidentsor incidents, including near-misses,
spillages, damaged containers, inappropriate segregation or any incidentsinvolving sharps should bere-
ported by the WMO if wasteisinvolved, or otherwiseto another designated person. Thereport should
indude:

€) The nature of the accident or incident;

(b) Whereand whenit occurred;

(© Which staff weredirectly involved;

(d) Other relevant circumstances.

143. Theincident should beinvestigated by theresponsible officer (WM O in cases of waste) to establish
itscausesand if possible action taken to prevent recurrence. Records should be kept.
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8. Waste management auditing

144. Thepurposeof awasteauditisto help ahospita to determinewhichinitiativeswill bemost beneficid.
It doesthisby developing adetailed picture of the current status of waste generation and disposal for the
hospital. It then identifies potential areasfor improvement and devel ops action plansfor each area. The
ultimateimpact of environmental actionisjudged intermsof apositiveimpact on theenvironment and cost
savingsfor theindtitution.

145. Therearethreemgor stepsinvolved inthewaste audit. They includeinformation gathering, waste
stream analysisand the devel opment of action plans. First, awaste audit must collect information on the
falowing:

@ Thetota volume of each type of waste generated by the entire hospital;
(b) Thevolume of each type of waste generated by each specific areainthe hospital;
(© The current costs associated with the disposal of each type of waste;

(d) Thewastemanagementinitiativescurrently in place. Typicaly, theseincludereuse, reduction,
recycling and recovery programmes.

146. Much of theinformation can befound in purchaserecordsand requisitions, estimates made by the
facility, and asearch of theliterature, and frominterviewswith staff concerning their experiencein handling
wasteinthefacility.

147. Thenext stepinthewaste audit isto proceed with the sorting and wei ghing of the componentsof the
waste stream or to conduct awaste stream analysis. Thissecond task will bereferred to asthe comprehen-
svestudy of genera waste. Thistask isusually accomplished by personnel from the housekeeping staff over
aperiod of two weeks. For safety reasons, no types of waste that could threaten the staff in any way are
sorted - that is, biomedical waste, sharps, chemicalsand so on areweighed only.

148. Thethird stage of awasteaudit isto develop action plansfor reuse, reduction, recycling and recovery
initiatives. Thisinvolvesandysing thedatacollected and, inthefirst part of theaudit, identifying potentia areas
of opportunity. Each of theseareasistheninvestigated to identify potential benefitsassociated withredistic
initistives

149.  For each areawhere benefits can be achieved, an action planisdevel oped toimplement theinitiative.
Theplanidentifieswhereexisting syssemsand work habits can be modified and wherenew systemscould be
introduced to achievethe desired results. Whilethe action plan coverstheentire hospital, the recommenda:
tionsfor action may focus on specific areaswithin the hospital where the most benefit can be gained.

150. Hospital managersor personnel making decisions need specific information about which types of
wasteare being generated, thevolumes of thesewastesand thelocations of their generation. Thisinformation
allowsinitiativesto betargeted to the specific hospital locationsand/or types of waste for which the most
significant benefits can be obtained. For example, wasterecycling ismost effective when the segregation of
recyclablesfrom non-recyclablesoccursat the point wherethe wasteis generated. By thetime waste has
reached the disposal hopper or compactor, it istoo late to consider waste reduction, reuse or recycling
options. Knowing the specific locationswhere most of therecyclablewasteisgenerated permits assessment
of therecycling opportunity and the devel opment of appropriateplans.
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9. Capacity-building
151. Theobjectivesof acomprehensive capacity-building strategy could includethefollowing:
@ Toprovideabasiclegd, technica and logistical framework;
(b) Tointroduce optionsfor the sound management of biomedical and health-carewastes;

(© Todevelop alogica framework for the completion of national biomedical and health-care
waste profilesand the preparation of nationa health-carewaste plans.

152. Thedementsof acomprehensve capacity-building programmeare:

€) Establishment of anational committeefor theenvironmentaly sound management of bio
medical and hedlth-carewastes,

Completion of national (local) hedlth-carewaste profiles,

(© Development of anationa (local) hed th-carewaste management programme, including a
technica andfinancia plan;

(d) Preparation of nationa regulationson theenvironmentaly sound management of biomedical
and health-carewastes,

(d) Undertaking of training programmesfor health-care personnel, waste disposers, enforce-
ment ingtitutions, etc., including devel opment of decis on-supportivetoolsfor policy makers
and waste handlers.

9.1 Education andtraining of personnd of health-care establishments

153. A biomedica and hedlth-carewaste management policy isnot effectiveunlessitisapplied daily by al
involved Saff inacong stent and accurateway. Training employeesinimplementingthepolicy isacritica step
for asuccessful biomedical and hedlth-care waste management programme. Theoveral am of thetrainingis
to develop in the participants awareness of health, safety and environmental protection issuesrelating to
biomedical and health-carewaste and how these can affect themintheir daily work. It should highlight the
responsi bilitiesand role of the employeesin the overall management programme. Health and safety at the
workplaceand environmenta awarenessaretheresponsibility of everyone.

154.  All hospital personnel, including senior medical doctors, should be educated with aview to convin-
cing them of theimportance of the comprehens ve health-care waste management policy of the hospital and
of itsvaluefor the health and safety of everyone. Thisisthe best way to obtain their collaborationinthe
implementation of thispolicy.

155.  Trainingactivitiesshould bedesigned for and targeted at four main categoriesof personnel: managers

and regulatory staff, e.g. safety advisers, medical doctors; nursesand assistant nurses; and hospital cleaners,
waste handlersand drivers.
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156. Medical doctorsmay be educated through high-level workshops chaired by the head of the hospital,
whilegenera hospital staff may be educated through formal seminars. Thetraining of waste managersand/or
regulatorsdoesnot usudly take placein the hospitalsbut in public health school sor university departmentsof

hospita engineering.

157.  Education programmesshouldinclude: information on each aspect of the health-carewaste policy
anditsjustification; informing each hospital staff member of hisor her respongbilitiesand roleinimplementing
thispoalicy; and technical instructionson the application of the practicesrel evant to thetarget group.

158. Asthebest way of learning isprobably through practice, hands-ontrainingin small groupsshould be
considered whererelevant. Testing the participantsat the end of the course, by smpletrue/falseor multiple-
choicequestions, often providesanincentivefor learning and givesthe course organizersanideaof theactua
knowledge acquired by the participants. The moredetailed course contents are presented bel ow.

159. Theingtructorsshould have experiencein teaching and training, befamiliar with thehazardsand
practicesof biomedica and health-carewaste management and, idedlly, have experiencein waste handling.

160. Periodicrepetition of courseswill refresh the acquired knowledge, provide orientation for new
employeesand for existing employeeswith new respons bilities, and provide continuous updating on policy
changes. Follow-up training will provide dataabout the retention of information and the need for refresher
COUrSes.

9.1.1 Responsihility for training

161. Thehead of the health-care establishment should appoint aresponsible person such astheinfection
control officer, the doctor for hygiene or theWMO for al training related to segregation, collection, storage
and disposal of health-carewaste. He should ensurethat staff at al levelsare aware of the hospital waste
management plan and policy and of their respong bilitiesand obligationswithintheframework of thisplanand
policy. A record of al training sessionsshould bekept. The content of thetraining programmes should be
periodically reviewed and updated where necessary. For smaller sources of biomedical and health-care
waste, acentra training function could be established at theregiona health authority.

9.1.2 Thetraining package

162. A training package could be devel oped by the national government agency responsiblefor thedis-
posal of biomedical and health-carewastes. Training packagesare a so being developed by WHO, interna-
tional agenciesand development agencies.

163. Thetraining package on biomedical and health-care waste should be suitablefor varioustypes of
health-care establishment, including government hospitals, teaching hospital's, dental hospitals, polyclinics,
hedlth centres, hedlth-careresearchingtitutions, clinica |aboratoriesand other establishmentswhere hedlth-
carewastesare generated. Such atraining package would also be useful for educational establishmentsand
the sectors providing servicesfor biomedical and health-carewastedisposal. The package should contain
numerousillustrations, such asdrawings, figures, photographs, didesor overhead transparencies.



9.1.3 Sdection of participants

164. Theidea number of participantsfor atraining courseis 20 to 30 becauselarger groupsmay render
discussionsand exercisesdifficult. Training courses should be organized and targeted for al personnel cat-
egories. Thediscussonsmay, however, beeaser if thegroupiscomposed of personnel from variousdisci-
plines(e.g. supervisors, medica and nursing Staff, [aboratory staff, engineers, ancillary staff) or if thegroupis
laced with one or two medical assistantsand nurses.

165. Itmay bebeneficial toinclude senior administration staff and heads of department in certaintraining
groupsto demongtrate their commitment to the policy to other staff membersand to show that the policy is
therespongbility of al personnd of health-care establishments. Line managersmay find it worthwhileto run
thetraining sessionsthemsel ves, with their own personnel attending.

9.1.4 Training recommendations

9.1.4.1 Training recommendationsfor personng providing hedth-care

166. Asmentioned above, the content of the training course should provide an overview of thewaste
management policy and itsinherent rationale and provideinformation on relevant practicesfor thetargeted
group. For example, personnel providing health-carewill mainly beinformed that with respect to waste
Segregation practices:

€) Care should betakenwhileremoving needlesfrom syringesduring operationswhich require
this

(b) Inno event should the staff correct segregation mistakes by removing itemsfrom abag or
container once disposed of, or by placing abag into abag of another colour;

(© Hazardousand genera waste should not be mixed. However, wherethishas occurred, the
mixture should betreated as health-carerisk waste;

(d) Nursing and clinical staff should ensurethat adequate numbers of bag holdersand health-
carewaste containersare provided for the collection and on-site storage of medical wastein
thewards, clinics, operating theatres and other sources of waste generation. Theseon-site
receptacles should belocated closeto the source of waste generation.

167.  Uponcompletionof thetraining course, themembersof staff should beawareof their responsibilities.

9.1.4.2 Training recommendationsfor waste-handling staff

168. Reevanttraining chaptersmay congtituteabasisfor thetraining course. Topicscovered may include
thewaste management policy, health hazards, on-sitetransportation, storage, safety practicesand emergency
response. The attention of membersof staff who routinely handle biomedical and health-care waste may
decreasewith time, whichwill increasetherisk of injury. Periodic trainingistherefore recommended.
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9.1.4.3 Training of health-care waste management operators

169. Theminimal training requirementsfor waste management operators should includethefollowing:
€) Information on the risks associated with the handling of biomedical and health-carewaste;
(b) Training ontheproceduresfor dealing with spillagesand accidents,
(© Instructionson the use of protectiveclothing.

170. Thetraining needswill depend onthetypeof operationsthe staff perform. Depending ontheduties,
training on specific areas (e.g. operation of incinerators, wastetrangportation) will berequired.

9.1.4.4 Training for membersof staff who transport waste

171. Thehedth-careestablishment may either transport the wasteitself or contract an authorized waste
transporter. Driversand waste handlers should be specifically trained and be aware of the natureand risks of
thewaste being transported. In particular, transport staff should betrained inthefollowingissues, and beable
to carry out the procedures and respect theinstructionswithout any help from others:

@ Correct proceduresfor handling, |oading and unloading waste bagsand containers;

(b) Proceduresfor dealing with spillages or accidents; for these procedures, writteninstructions
should beavailableinthevehicle;

(© Protective clothing and footwear should bewornat al times.

172. Thevehiclesdedicated towaste collection should at all timescarry asupply of plastic bags, protec-
tive clothing, cleaning toolsand disinfectantsto clean and disinfect any spillagewhich may occur during
loading, trangport or unloading. Documentation and recording of health-carewaste, e.g. by using aconsign-
ment note system, are necessary becausethey makeit possibleto tracethewastefrom the point of collection
tothefina disposal facility. Thehead of thehealth-care establishment should liaisewith thetransport contrac-
tor to ensurethat thewaste collection crew iswell trained. Untrained personnel should never beallowed to
handlebiomedica and hazardoushedlth-carewaste.

9.1.4.5 Training of incinerator operators

173. Operation of incineratorsrequiresqualified incinerator operators. It should beremembered that the
availability of such operatorsin certain regionsshoul d be verified before purchasing high-technol ogy incinera-
tors. If qualified operatorsare not available, health-care establishments should either resort to aternative
health-care waste dis nfection technol ogies or contract theincineration out through aregional facility.

174. Incinerator operatorsshould havereceived at | east secondary technical education. They should be
specificaly trained inthefollowing subjects:

€) Overdl functioning of theincinerationfacility, including heat recovery and flue-gascleaning
technologies, if they exigt;
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Hedlth, safety and environmental implicationsof their operations;
Technica proceduresfor the operation of the plant;

Emergency response, e.g. in caseof equipment failures, darms;
Maintenance of theplant;

Surveillance of ash quaity and emissionsaccording to the specifications.

9.1.4.6 Training of operatorsof specialy engineered landfill Sites

175. Thetrainingof landfill operatorsisimportant for limiting subsequent risks presented by buried bio-
medical and health-care waste, both in relation to preventing scavenging and to protecting the quality of
water. Operatorsshould betrainedinthefollowing areas:

@
()

©

(d)
©
®

Health risksrd ated to biomedical and hazardous health-carewaste;

Hazardsrel ated to sorting of thistype of waste, which shouldin no event be practised by
thelandfill operatorsor other people;

Handling of biomedical and hedlth-carewaste by driversor site operators, which should
belimitedtoaminimum;

Useof protective equipment and persona hygiene,
Application of safe proceduresto disposethewastesinto alandfill;

Proceduresfor emergency response.

51



Annex |
Bibliography

Priss, A., Townsend, W. K. Teacher’s Guide - Management of Wastesfrom Health-care Activities, WHO/
EOS98.6, World Health Organization, Geneva, 1998

Safe Management of Wastesfrom Health-care Activities, edited by A. Priiss, E. Giroult, P. Rushbrook,
World Hedlth Organization, Geneva, 1999

Hospital WasteAudit Manual - First Stepstoward Waste Reduction, Reuse, Recovery and Recycling, Office
of Waste Management, Environment Canada, | SBN 0-919100-89-9, CHA Press, Ottawa, Ontario, 1993

Guiddlinesfor the M anagement of Biomedical Wastein Canada; Prepared by the Canadian StandardsAsso-
ciation; CCM E EPC-WM-42E; February 1992

Analysisof Priority Waste Streams - Hedl th-care Waste Commi ssion of the European Communities; Direc-
torate- General Environment, Nuclear Safety and Civil Protection, RuedelaLoi 200, B 1049 Bruxelles

Rot, A., Management of Infectious Health Care Waste - Book 1, Guide, ISWA General Secretariat,
Bremerholm, DK-1069 Copenhagen K, Denmark

| nstructions concerning theAvoidance and Disposal of Waste Generated by Public and Private Health Ser-
vicelnstitutions, published by the Federal States\Working Party on Waste[LAGA], (Merkblatt Uber die
Vermeidung und die Entsorgung von Abfallen aus offentlichen und privaten Einrichtungen des
Gesundheitswesens, Hrsg. Landerarbeitsgemeinschaft Abfall [LAGA]), Federal Health Gazette
(Bundesgesundheitsblatt) 1992, 35, p 30-38, Germany,

Hospital Wastes, Paravesh Newsletter, Vol. 4 (1), March 1998, Central Pollution Board India, | SSN:
0971-6025

Recommendeationson the Transport of Dangerous Goods by Road, Eleventh revised edition (United Nations
publication, SalesNo. E. 99. VI1I1.1).

Guiddlinesfor Hospital Waste M anagement in Pakistan, Environmental Health Unit, |lamabad, January
1998, Ministry of Health Pakistan

M anaging M edical Wastein Devel oping Countries, edited by Dr. Adrian Coad, WHO/PEP/RV D/94.1

Directive of the European Parliament and of the Council on the Incineration of Waste (2000/76/EC), Officia
Journal No L 332/91 of 28. December 2000

SO 9000-1, Quality management and quality assurance standards- Part 1. Guidelinesfor selection and use

I SO 9000-2, Quality management and quality assurance standards- Part 2: Generic guidelinesfor the
application of SO 9001, 1SO 9002 and | SO 9003

52



SO 9000-4, Quality management and quality assurance stlandards; part 4: guideto dependability programme
management

SO 14001, Environmental management systems- Specification with guidancefor useMcRag, Glenn, Hollie
Shaner R.N.: Guidebook for Hospital Waste Reduction Planning and Program I mplementation, American
Hospital Association, 1996

Leach Bisson, Connie, Glenn McRae, and Hollie Shaner, R.N., An Ounceof Prevention: Waste Reduction
Strategiesfor Health-care Facilities, (American Hospital Association, 1993).

53



Adtivity

Airpollution

Air quaity standards

Bottomash

Capacity

Chemica waste

Collection

Cytotoxicwaste

Decontamination

Dignfection

Annex||

Glossary/terminoloqy

Disintegration of anamount of aradionuclidein aparticular energy stateat agiven
time per timeinterval at agiven moment.

Thepresenceof amateria or substanceintheair which may beharmful to either the
natural or human environment, whichincludesany materia present in sufficient con-
centrationsfor asufficient time, and under certain circumstances, tointerferesignifi-
cantly withthe comfort, health or welfare of personsor with thefull useand enjoy-

ment of property.

Thelevel of pollutantsthat cannot by law be exceeded during aspecified timein
adefined area.

Solid or liquid wastearising from health-care (medical) activitiessuch asdiagnos's,
monitoring, trestment, prevention of diseaseor aleviation of handicapinhumans or
animals, including related research, performed under the supervision of amedi-
cal practitioner or veterinary surgeon or another person authorized by virtue of
hisprofessona qualifications.

Thenon-airbornecombustion residue from burning fuel and other materialsin an
incinerator. Thematerial falsto thebottom of theincinerator and is removed me-
chanicaly.

The quantity of solid waste that can be processed in agiven time under certain
gpecified conditions, usually expressed in termsof massper 24 hours.

Wastes generated from the use of chemicalsin medical, veterinary and laboratory
procedures, during sterilization processesand research.

Theact of removing accumulated containerized solid waste from the generating
source. Private collection of solid and liquid waste by individual s or companies
fromresidential, commercid, hedthfacility or industria premises; thearrangements
for the serviceare madedirectly between the owner or occupier of the premisesand
thecollector.

Material whichisvisibly contaminated with acytotoxic drug during the preparation,
trangport or administration of cytotoxic therapy.

Theprocessof reducing or eliminating the presence of harmful substances such as
infectiousagentsso asto reducethelikelihood of diseasetransmissionfrom those
substances.

Processof reducing theviahility of micro-organismsby various physical and chemical
methods.



Emergency

Exposure

Fly ash

Health-carewaste

Humantissue

Incineration

Irradiation

Liquidwastes

Monitoring

Off-sitefaility

On-stefacility

Pharmaceutica waste

Pyrolyss

Radioactivewaste

A stuation created by an accidental release or spill of hazardouschemicalsor infec-
tious material which posesathrest to the safety of workers, residents, theenviron-
ment or property.

Theamount of radiation or pollutant present in aparticular environment (i.e. human,
natural) which representsapotentia healththreat totheliving organismsin that envi-
ronment.

Thefinely divided particles of ash entrained in the flue gasesarising from com-
bustion. The particles of ash may containincompletely burned material. The par-
ticlesarefrequently glassy spheresbut may also be crystallineor evenfibrousin
gructure.

Seebiomedical and health-carewaste.

Thetissue, organs, limbs, blood, and other body fluidsthat are removed during
surgery and autopsy.

The controlled burning of solid, liquid or gaseous combustible wastesto produce
gases and residues containing littleor no combustiblematerial.

Exposureto radiation of wavel engths shorter than those of visiblelight (gamma, x-
ray or ultraviolet) for medical purposes, the destruction of bacteriain milk or other
foodstuffsor initiation of polymerization of monomersor vul canization of rubber.

Any wastematerid that isdeterminedto contain“freeliquids’ - liquidswhich reedily
separate from the solid portion of waste under ambient temperature and pressure.

Periodic or continuous surveillance or testing to determinethelevel of compliance
with statutory requirements and/or pollutant levelsin variousmediaor in humans,
animasand other living things.

A clinical and related waste treatment, storage or disposal facility that islocated
away fromthegenerating site.

A dlinical and related waste treatment, storage or disposal facility that is
located on thegenerating site.

Wastesfrom the production, preparation and use of pharmaceutical products.

The decomposition of organic material by heat inthe absence of or withalimited
supply of oxygen.

Materia contaminated with aradioisotope which arises from the medical or
research useof radionuclides. Itisproduced, for example, during nuclear medicine,
radio immunoassay and bacteriological procedures, and may beinasolid, liquid or
gaseousform.
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Residua wastes

Sanitation

Sharps

Sterilization

Wageminimization

Weaste segregation

Thosematerias(solid or liquid) which il requiredisposal after the compl etion of
atreatment or resourcerecovery activity, e.g., dag and liquid effluentsfollowing a
pyrolysisoperation and thediscards from front-end separation systems.

Thecontrol of al thefactorsinthephysica environment that exerciseor canexercise
adeeteriouseffect on human physica development, health, and survival.

All objectsand material swhich are closaly linked with health-care activitiesand
pose a potentia risk of injury and/or infection.

A process used to reach a state free of viable micro-organisms. Note that in a
sterilization process, the nature of microbiological death or reductionisdescribed
by an experimenta function. Therefore, the number of micro-organismsthat survive
agterilization process can be expressed intermsof probability. Whilethe probability
may be reduced to avery low number, it can never be reduced to zero.

Theapplication of activitiessuch aswastereduction, reuseand recycling tominimize
theamount of wastethat requiresdisposal.

Theprocessof keeping source-separated wastes apart during handling, accumula-
tion (interim storage), storage and transport to assist resourcerecovery andto en-
sure that appropriate designated treatment and/or disposal methods are utilized.
Waste segregation should be practised by both generatorsand waste-handling com-
paniesfor efficient waste management.
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Annex|l1
Examplesof specific wastereduction, reuseand recycling activities

Purchasing practices

Purchaserecycled content material where appropriate (e.g. office paper, envel opes,

toilet tissue, paper towels) and look for environmental labels. Work with purchasing
committeesto determine which products may besuitable

Work with suppliersto have oversized packaging materialsreturned or recycled
Usebuilding construction productswith recycled content materials (e.g. drywall, asphalt)

Useenvironmentaly responsiblevehicles and mai ntenance products (e.g. propane as
fuels, re-refined il s, retreated tyres, recycled antifreeze).

Reduction

Usetwo-sided photocopying

Useeectronic mail (i.e. personal computersor phone messages)

Buy inbulk (e.g. food and drink containersin the cafeteria and soaps and detergents
in house keeping)

Avoid productswith excess packaging and work with suppliersto reduceit
Reroute publications such as magazines, newspapersand journals

Circulate memosor documents

Usebulletin boardsfor posting announcements

Single-spacetexts

Usetwo-way envelopesfor billing

Make sure staff understand how to use equipment to reduce wastage
Usethereduction feature on your copier to fit more than one paper per page
Use permanent tape dispensers, not disposable ones

Userefillable pensinstead of disposableones

Purchase durableequipment, furnishingsand supplies

Ingtall energy-efficient appliances(e.g. lighting)

Usewater-saving devices

Turn off lightsand office equipment whennotin use

Useincineratorsthat meet the new discharge guidelinesand have an energy recovery
sygem

Use computer fax softwareto send facsmileswithout making hard copies
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Usenon-solvent liquid scintillation cocktailsin laboratories

Uselesshazardousradioactive materia swhere appropriate

Devel op microtesting proceduresto reduce chemical usage

Make surebiomedical waste is properly segregated from general wasteto reducedis-
posal costsand increase materialsfor recycling

Exploreopportunitiesto reduceformalin usage in sample analysis by replacing with
cold, physiological sdinesolutionswhereappropriate

Replaceformain solutionswith commercidly available, lesstoxic cleaning solutionsin dialy-
gsmachines.

Recyding

Newspapers and tel ephone books can be givento farmersor charitabl e organizations as
bedding

Giveusedtowelsandragsto rag recyclers

Useplain-paper fax machines; the paper isrecyclable and the messageswill not fade

Recyclethefollowingitemsin“bluebox” programmes, whereavailable: glasshbottlesfrom

juicebottlesor baby formula; juice and food material containers; newspapers; and plastic
containers (e.g. polyethylene containersor other typeswhere appropriate)

Recycle cardboard with acommercial recycler or through your supplier
Recyclepalletswithacommercia recycler or through your supplier

Include pick-up of containersas part of the supplier’srolein your contracts

Work with suppliersto help them design workabl e packagesthat arerecyclable

Pool local businessesthat recycle material and contract for theservices of the same recy-
cler to reduce pick-up costs

When purchasing products, ensurethat all packagescan bereturned to the supplier or
recycled at your facility

Useadistribution network to recycle materialsback to acentral location for better marke-
ting of materia

Explorewaste-recycling optionsfor food waste either as human food, as animal feed ei-

ther directly or through acommercia processor - or ascomposting or for vermiculture, and
use compost at your facility inlandscaping

Contract ashredding company that recyclesyour shredded paper

Involveambulatory patientsin waste minimization programmes (e.g. psychiatric and ge-
riatric patients in composting projects)

For large waste generators, explore processing equipment such as bal ers or compactors
for recyclable materids
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Reuse

L ocate marketsfor recyclablematerialswhich aregenerated in sufficient quantities, such

as office paper, cardboard, plastics, solvents (xylenes, toluenes, CFCs), oils (vegetable
and hydraulic) and construction and demolition materialssuch asdrywalls, asphalt, con-
crete, wood

Install silver recovery unitsfor photo processing wastewaters

Eval uate opportunitiesfor anaesthetic gasrecycling.

Donate used publicationsto doctors' surgeries, nursing homesor thelocal library.
Reuseworn cloth nappiesand towel sasrags.

Reuse scrap paper for notepads and draft copies.

Reuse old envelopes by applying labels (with non-solvent glues) on top of old addresses.
Usereusabl e nappi es, incontinence pads and underpads where appropriate.
Usereusableurinetrays.

Usereusabl e drapesand gownswhere appropriate.
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Annex 1V

Validation of waste disinfecting processes (April 1993)

Directiveissued by the Bundesgesundheitsamt (German Federal Health Office) and the
Deutsche Gesdllschaft flir Krankenhaushygiene (German Society for Hospital Hygiene)?

1. Application

ThisDirectiverelatesto the validation of processesto disinfect waste belonging to the so-called C
category, for which, according to Section 10aof the German Epidemics Control Act, disinfectionismanda-

tory.

The* Ingtructions concerning theAvoidance and Disposal of Waste Generated by Public and Private
Hedlth ServiceInstitutions’ published by the Federal States\Working Group onWaste (LAGA) inaspecial
issue of the Bundesgesundheitsblatt (Federal Health Gazette 1992; 35: 30 - 38) contain thefollowing co-
mment:

“Waste belonging to this category may conceivably originateinisolation wards, pathol ogy depart-
ments, blood banks, surgeries, and veterinary practicesor clinicsaswell asel sawhere. Thiscategory com-
priseswaste material produced in consequence of thetreatment of patients suffering from certain infectious
diseases, which iscontaminated by pathogen-bearing secretions or excretions; packaging material doesnot
normally belongto thiscategory. It doesinclude, however, microbiological cultures prepared by university
departmentsof hygiene, microbiology or virology, medical |aboratories, and surgeriesworkinginthefields
described above.”

What action isto be undertaken in each instance should be decided in consultation with the hospital
epidemiologistin charge, making dueallowancefor local conditions.

For special typesof waste not covered by Sections4.3to0 4.4 aswell asfor specialized processes
and containers, dedicated test conditionswill have to be devel oped which reflect the peculiarities of the
process and/or thetype of waste concerned.

2. Generd requirements

Only thermal processesare suitablefor the disinfection of waste conforming to the definition in Sec-
tion 10aof the Federa EpidemicsControl Act (so-called category C waste). Processesin which themedium
issaturated steam® and in which air isevacuated mechanically should be given preference. Chemica waste
disinfection processesare unsafe and cause unnecessary environmenta pollution.

Injudging disinfection processes, it should be remembered that one of thefundamental principlesof epidem-
icscontrol isthat the spread of pathogens must be prevented and/or contamination restricted to the original
contaminated objects. Consequently, thefollowing requirementsshall apply:

.

Reprint with the kind permission of Carl HeymannsVerlag KG Kéln, Bundesgesundheitsblatt 1993: 36 (4): 158-
160. mhp-Verlag GmbH assumesfull responsibility for the English trandlation.

(=3

Currently, the scientific data available about waste disinfection processes not involving saturated steam are not
adequate to permit the formulation of test standards.
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Process parameters shall be maintained on all interior and exterior surfaces of the waste material,
and, if necessary, everywhereinside the waste material (in the case of so-called wet waste, for
instance). Process parameters shall be designed to cover gradesA, B, and C (cf. thelist of disinfec
tantsand disinfection processes reviewed and approved by the Bundesgesundheitsamt and/or Sec
tion5of thisDirective)

Beforethe process of disinfection begins, thewaste materia to bedisinfected shall not be repacked,
sorted, or pre-treated in any other way. Shredding ¢’aswell as the opening of containers before
disnfectionisadmissible, provided that thisisdonewithin aclosed system and that the said systemis
disnfectedimmediately after the processof shredding and/or openinginaccordancewiththeprovisons
of thisDirective, and that any spread of pathogensis precluded

Hermetically sedled containersmay only beintermingled with the product if they contain either water
or someagueous solution

Equalization and cooling timesshall be adjusted in relation to the nature of thewaste material being
treated, paying particular attention to the proportion of compact componentsand liquids. Asa
general rule, exposure periods shall be cal culated so asto allow for isolated quantities of liquid
amounting to 500 ml. The maximum quantity of liquid in each container shall be determined
experimentally in the course of homol ogation testing

In the context of processes involving shredding, the requirements of this Directive shall be applied mutatis
mutandis; in particular, disinfection shall take place under saturated-steam conditions; i.e. with both temperature
and pressure conforming to the saturated-steam curve.

The following points should be observed:
With regard to section 4.1 and 6.1

Pressure aswell astemperatures at critical locationswithin the product shall be monitored. Temperature fluctua-
tions within the product and the pressure curve over time shall be measured and recorded. Sanitizers shall be
equipped with outlet nozzles for the purpose.

With regard to section 4.3

Depending on the intensity of the shredding process, the hose pipe in the test carrier may be shortened. A test
carrier shall be added to the product after shredding.

With regard to section 7.1
The intensity of shredding shall be determined during homol ogation.

Shredders shall be designed to ensure that access for repair and other purposesis possible only after the comple-
tion of the disinfection cycle. For this reason, the homologation test shall include an investigation of a shredder
malfunction in the form of a disinfection test of the input section inclusive of shredder. In this test, lumens
conforming to DIN 58948, Part 13, shall be used together with biol ogical indicators conforming to DIN 58949, Part
4, Item 6. The test carrier shall be packaged without extra padding on a vapour-permeable wrapper such as, for
instance, atransparent sterilization package conforming to DIN 58953, Part 4 and deposited in front of the homol o-
gation test which may be used at the end of each operating cycleto disinfect all parts of the apparatus that might
have been contaminated. As arule, it will be perfectly adequate to document such disinfection by conducting
measurements of the physical process parametersin certain critical locationswithin the system. In casesof doubt,
biological indicators conforming to DIN 58948, Part 4, Item 6 may be placed, for instance, in receptacles, i.e.
tubelesstest carriers, conforming to DIN 58948, Part 13.

With regardsto Section 7.3

Routine tests shall comprise areview of other disinfection process used to disinfect the system at the end of each
operating cyclewith the aid of physical parameter measurements.
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. The packaging of thewaste material shall be designed to accommodate the disinfection process.
Waste materia containersshall be designed to permit the passage of air and steam during the process
of disinfection or, aternatively, to open or destruct automatically during the phase of air evacuationto
ensure proper disinfection afterwards

. Thereshal beno hazard of pathogensor infectionsbeing spread by thedisinfection system either in
operation or during maintenance and repair. Depending on the processinvolved, it may be necessary
toingtal suitable systemsfor tregting the exhaust air and waste water

. At theend of thedisinfection and/or operating cycled’ not only shall the product itself be disinfected
but a so each and every part of the gpparatusthat hasbeen on contact with the contaminated product.
Thesameshall beassured intheevent of malfunction.

3. Testversions

3.1 Homologation tests

The purpose of homol ogation isto determinewhat operating dataareto be used in the operation of
aspecifictypeof disinfection apparatus. At thesametime, it servesto determineexactly what products may
be disinfected by the processin question, what | oading and/or packaging regul ations should befollowed, and
wherecritical levelsfor measurementsto be carried out inthefuturelie. Another purpose of homologation
testing isto check conformancewith general requirements (see section 2 of thisDirective) particularly with
regard to malfunctions and theinnocuousness of waste water and exhaust air. Homol ogation testsshall be
performed exclusively on application by the manufacturers. Only after the completion of such atest canan
application bemadefor inclusionin the Bundesgesundheitsamt list in accordance with Section 10c of the
Federa EpidemicsControl Act.

3.2 Commissoningtests

Theinspection and testing of sanitizerson site servesthe purpose of demonstrating that aparticular
unitiscapable of conforming to the relevant general requirements, provided thereisno deviation fromthe
operating ingtructions. The operating datadeterminedin the course of homologation testing shal | beappliedto
the operation of the unit on Site, which necessitates proper |oading and aproper supply of expendables. This
test may be commissioned by either the manufacturersor the suppliersof theunit.

3.3 Peiodic performancetestse!

Periodic performancetests shall be conducted on site at intervalsof no morethan six months. Their
purposeisto demonstrate that the disinfection performance of the sanitizer isgood and that it causes no
infection hazard, provided thereisno deviation from the operating instructionsand a proper supply of ex-
pendablesisat hand.

=3

In non-stationary systems, the end of an operating cycle may be equivalent to the changeover to another
source of waste. To cover this contingency as well as any malfunctions, an automatic disinfection cycle shall
be provided.

(o8

Each sanitizer shall be equipped with acomprehensive set of control and monitoring instruments and equipment
to ensure the safety of the process. Routing test intervals shall be laid down in the homologation test report. In
thiscontext, it isof importanceto note that the information leaflet published by LAGA callsfor inspecting waste
disinfection systems at three-month intervals.
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3.4 Unscheduled tests

Unschedul ed tests shall be conducted whenever there has been achangein thetype, quantity, or
packaging of thewaste material being treated, whenever thereis causeto suspect that the efficiency of the
sanitizer hasbeenimpaired, or whenever repairs have been effected by which the said efficiency might have
beenimpaired.

4 Testloading

4.1 Generd

Test loads shall compriseavariety of material, the composition of which should reflect that of the
waste material actually being treated. Thetest should providefor treating onefull load of both porousand
liquid products (seesection 4.1 and 4.4 of thisDirective). Inthetest, only thosecontainerswhichwill later on
hold the contaminated product shall be used.

Mesasuring implements, i.e. thermoel ementsand biological indicators, shal bedistributed at critical
pointsthroughout the product in arepresentative manner. Tofacilitatetheretrieva of thebiologica indicators
after thetest, their locationsshal be marked. In processesinwhich containersare automeatically destructed at
thestart of theair evacuation cycle, thecritical pointsareat the centre of thetest batch. In containersfitted
with aperturessuch as, for instance, ventsor filtersin the cover, thecritical zoneasaruleissomewherenear
the bottom of the container.

Theventsor filtersof wastemateria containersshall befunction-tested under conditionssimulating
useby, for ingtance, filling themwith shall ow dishes contai ning nutrient substances.

4.2 Porous products

Containersshall befilled with horizontal layersof cellulosearranged asuniformly aspossible, the
objectivebeingto avoid cavities. Thebiological indicatorsshall conformto DIN 58949, Part 4, Item 6.

4.3 Lumens

To simulate hollow objectsthat are open at one or two ends, test carriersthat conformto DIN
58948, Part 13, shall be used together with biological indicators conforming to DIN 58949, Part 4, Item 6.
Test carriersshall be packed in therequisite containers and placed in the disinfection chamber without any
additiond padding.

4.4 Liguid products

Liquidsshall besimulated by plastic bottlesfilled with 0.5 of water. Thermoelementsshall be
insertedintheliquid to monitor itstemperature. Asan additional measure, biological indicators may be used.
They should be designed and placed to ensure that meaningful dataabout conformance with the process
parameters can be obtained. Regulationscovering them are currently under preparation.
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5. Biologicd indicators

Thebiological indicatorsused shall conformto DIN 58949, Part 4, Item 6. Thisstandard al so covers
the packaging, storage and res stancetesting of thesebioindicators. Asan additiona measure, thehomologation
test shall involveat least aquantitative test for germs surviving on the biological indicators. This, inturn,
necessitates aquantitative resistancetest of these bioindicators by the standard process (saturated steam,
100 °C, 15 min). Germ count reductions shall berecorded.

Thisquantitative eva uation affordsmoreing ght into the safety margin of aprocess.

6. Physical process parameter measurements®

6.1 Temperature

Thethermoel ements used shall befitted with wires equipped with sturdy, heat-resi stant insulation
sheathing. Thermoelementsshall beplaced at dl critical pointswithin atest batch, oneextra hermoelement
being placed at themost unfavourabl el ocation within the disinfection chamber but outsi dethe product proper.
Thereshall befacilitiesfor automatic test datarecording. Temperature datashall beprecisetowithin+ 1K
(calibrationin accordancewith DIN 58946, Part 3, [tem 6.2.2).

It isrecommended to use thermoel ements equipped with sensors made of either copper/copper-
nickel or nickel-chromium-nickel having amaximum diameter of 1 mminclusiveof insulation. Therecorder
used should be atemperature-compensated dotted-line recorder with aminimum of six input portsand a
range of between 20 and 150°C (equivalent to 0 to 100 %), ausablewidth of 100 mm, adot interval length
of 1swhenever possible (maximum 2.5 s), and apaper feed rate of 240 ,mm/h minimum.

6.2 Pressure
Pressure shal be measured by meansof an absol ute-pressure gaugewith anindication or, if possible,

recording imprecision of no more than + 6 mbar. This pressure gauge shall be adequately protected by
overtemperature and overpressure protection devices.

7. Scope of test

7.1 Homologation tests

Biological indicators shall be exposed within the empty disinfection chamber. Temperature distribution
shall be recorded and documented.

Processes shall be tested both under partial and under full load (cf. DIN 58949, Part 3) inclusive of al
the loads specified in section 4. In those processeswhere it appears fundamentally likely that difficulties might
ariseintreating batchesmainly consisting of porousor liquid products, the test should include batches consisting
exclusively of products defined in Section 4.2 and/or Section 4.4. As aminimum, batches consisting of single
containers completely filled with porousor liquid product shall betested.

t Whenever necessary, due alowance should be made for the results of CEN TC 102 (reguirements as per EN 285).
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Thetest batchesdescribed in Sections4.2 and 4.2 may be omitted in thetesting or processesdesigned
forliquidsonly.

Biological indicatorsshal be used to determinethelimitsor processefficiency. Containersfilled with
porous product shall befitted with no lessthan 10 bioindicatorspreferably placedin critical locations. The
container, inturn, shall itsalf be placed inacritical |ocation within thedisinfection chamber. In“lumen” and
“liquid” test batches, at least five of thetest carriersused shall be equipped with biological indicators. Asa
rule, in quantitativetests, threebiologica indicatorssuffice.

Testsshall berepeated at | east twice. Tests of processes not bel onging to the fractional-vacuum
category described in DIN 58949, Part 1, shall be repeated four times.

Homol ogationtest recordsshall show what exposuretime, i.e. theinactivationtimeplusafixed safety
margin, has been determined experimental ly. Furthermore, such reportsshall contain descriptionsof critical
locationsand critical batches.

7.2 Commissioning tests

Asaminimum, onetest involving atest batch of lumensshall beconducted. Thetest shall involveat
least fivetest carriersfitted with bioindicators. Thebatchin thedisinfection chamber shdl beoneof thecritica
batches, identified inthe homologation test or, dternatively, afull load.

Furthermore, thesetestsshdl involvemeasurementsof al physica parameters. Inprocessesdesigned
for liquidsonly, thetest batch shall conformto Section 4.4.

7.3 Periodic performancetests

Testsinvolving biological indicatorsshall be conducted asdescribed in Section 7.2. Inaddition, the
physical parametersof aprocess should be measured onceayear.

7.4 Unscheduled tests

To be conducted asdescribed in Section 7.2.
8. Test records

Asaminimum, test recordsshall show thefollowing:

. Thesanitizer’smake, type designation and factory number;

. Thetypeof test conducted;

. A description of the procedureinvolved;

. The type and weight of the load together with a description of the containers used;

. Thelocation of the biological indicators and thermoel ements (if any) within the sanitizer;
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. Process parameter measurements, if applicable (loca curvesand histograms);

. Theresultsof themicrobiologica testinclusiveof thebiological indicator res stancetest. Reportsshall
show themakesof biological indicatorsused aswell astheir batch numbers, expiration datesand, if necessary,

packagetypes.
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AnnexV

Emission standardsfor wasteincinerators (inma/m?at 11 % Oz dry)

set by the European Union
Pollutant EC Directiveonthelncineration of Waste
Daily averagelimit A - half-hour average B - half-hour
limit100%al averagelimit
97 % al

HCI 10 60 10

HF 1 4 2

SO, 50 200 50
Noy 200 400 200
CO 50 100 50
Organic substances 10 20 10
Dust 10 30 10
Heavy metals Averageemissonlimit over respectivesamplingtime

[Y2-8h]
> CdandTl 0,05
Hg 0,05
> As S CrV, Sn,
Pb, Co, Ni, Cu,Mn| 0,5
Dioxinsand furans(as [6-8Nh]
toxicequivalentvaues) |01 x 10 TE b/
a Either none of the half-hourly average values exceeds any of the emission limit values

set out in columnA or, whererelevant, 97 per cent of the haf-hourly average valuesover theyear do not
exceed any of theemissionlimit valuesset out in column B.

b/ =0,1ng TE/m:.
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Annex VI

|. Purposeand scope of thetechnical guidelines

1. A primary purpose of thetechnical guidelinesisto assist countriesto improve, as necessary, the
management of thebiomedical and healthcarewastes. Asitisanormal procedurein the context of the Basal
Convention, the technical guidelines once adopted by the Conference of the Parties could, later on, be
revisited to up-date or consolidate them. In thiscontext, it isimportant to note that the disposal options
proposedin thetechnical guidelinesaddressthe current priority needsof, in particul ar, devel oping countries.
For thisreason, the Technical Working Group, at its seventeenth session in October 2000, recommended
that the technical guidelines be published and made avail ableto Partiesand othersin need of such guidance
pending their fina adoption by the sixth meeting of the Conference of the Parties

2. TheTechnica Working Group, while preparing thetechnical guideines, ensured that the Guidelines
ass gt inreducing theimpacts on health and the environment of biomedica and healthcarewastes, taking into
account varying degree of infrastructural development and capacity among countries. Hence, focushasbeen
given on devel oping guidance concerning:

€) A dirict definition and classification of therelevant waste streams,
(b) The segregation at source of thewastes;
(© Theaccesstothebest availableinformation for theidentification of thewastes.

Thetechnical guidelines provide guidance on how to move towards state-of —the-art management of bio-
medical and healthcare wastes as acomplement to those options considered necessary and suitable today
taking into account thelevel of know-how, capacity and costs.

3. The Technica Working Group hasa so recognized the difficulties, from awaste management point of
view, to apply adefinition for thecriteriaof infectiousnessthat isapplicableworldwide.

[1. ISSUE OF INFECTIOUSWASTES

4. Concerning the definition and classification of biomedical and healthcarewastes, different concepts
and approachesare used internationally, especialy inthe case of infectiouswastes. TheWorld Health Orga-
nization (WHO) followsthe* Universal Precautions’ concept which describesaset of measuresformulated
to prevent thetransmission of communi cable diseases. Thetechnical guidelinesadopted by the Technical
Working Group in October 2000 point to anarrower definition of infectiouswastes, focusing on pragmatic
and cost-effective waste management options. Definitionsand criteriafor the determination of infectious
substancesrepresent an areawhereinternational harmonizationisof relevance and cooperation with WHO
and the United Nations Committee of Expertson the Transport of Dangerous Goodsisimportant.

5. Consequently, the users of thetechnical guidelines should review how theseguidelinesareimple-
mented at the national level with aview toidentifying how toimprove them and the difficultiesand obstacles
totheir effective application. For ease of reference, information provided by WHO on* Universal Precau-
tionsfor Prevention of Transmission of HIV and other Bloodbornelnfections’ iscontained inthe gppendix to
the present note.
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Appendix

Universal precautionsfor prevention of transmission of HIV and other bloodborneinfections

“Universa precautions,” asdefined by CDC, areaset of precautions designed to prevent transmission of
human immunodeficiency virus(HIV), hepatitisB virus(HBV), and other bloodborne pathogenswhen pro-
viding first aid or health care. Under universal precautions, blood and certain body fluidsof al patientsare
considered potentially infectiousfor HIV, HBV and other bloodborne pathogens.

Universal precautionstook the place of and eliminated the need for theisolation category “Blood and Body
Fluid Precautions’ inthe 1983 CDC Guiddinesfor | solation Precautionsin Hospitals. However, implement-
ing universal precautionsdoesnot el iminate the need for other i solation precautions, such asdroplet precau-
tionsfor influenza, airborneisolation for pulmonary tuberculos's, or contact i solation for methicillin-res stant
Saphylococcusaureus.

Universal precautionsdiffer fromthesystem of Body Substancelsolation (BSl) usedin someingtitutions. For
information about BS, refer tothefollowing articles:

1 Lynch P, et a. Rethinking therole of isolation precautionsin the prevention of nosocomial
infections. Annalsof Internal Medicine 1987;107:243-246.

2. Lynch P, et d. Implementing and eval uating asystem of genericinfection precautions: Body
substanceisolation. American Journa of Infection Control 1990;18:1-12.

In 1996, CDC published new guidelines (standard precautions) for isolation precautionsin hospitals. Stan-
dard precautions synthesizethe mgjor featuresof BS| and universal precautionsto prevent transmission of a
variety of organisms. Standard precautionswere devel oped for usein hospitalsand may not necessarily be
indicated in other settingswhereuniversal precautionsare used, such aschild care settingsand schools.

Universal precautionsapply to blood, other body fluids containing visibleblood, semen, and vagina secre-
tions. Universal precautionsa so apply totissuesand to thefollowing fluids: cerebrospina, synovid, pleura,
peritoneal, pericardial, and amniotic fluids. Universal precautionsdo not apply to feces, nasal secretions,
Sputum, Swest, tears, urine, and vomitusunlessthey contain visibleblood. Universal precautionsdo not apply
to salivaexcept when visibly contaminated with blood or in the dentd setting where blood contamination of
sdivaispredictable.

Universa precautionsinvolvethe use of protective barrierssuch asgloves, gowns, aprons, masks, or protec-
tive eyewear, which can reduce therisk of exposure of the health careworker’ sskin or mucous membranes
to potentially infective materias. Inaddition, under universal precautions, itisrecommended that all health
careworkerstake precautionsto prevent injuries caused by needles, scal pels, and other sharpinstrumentsor
devices.

Pregnant health careworkersare not knownto beat greater risk of contracting HIV infectionthan arehealth
careworkerswho are not pregnant; however, if ahealth careworker developsHIV infection during preg-
nancy, theinfant isat risk of infection resulting from perinatal transmission. Because of thisrisk, pregnant
health careworkersshould be especidly familiar with, and strictly adhereto, precautionsto minimizetherisk
of HIV transmission.
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WRITTEN GUIDELINES: UNIVERSAL PRECAUTIONS
Universa precautionsarediscussed in thefollowing documents:

1. CDC. Recommendationsfor prevention of HIV transmissionin health-care settings.
MMWR 1987;36(suppl no. 2S).

2. CDC. Update: Universa precautionsfor prevention of transmission of human immunodefi-
ciency virus, hepatitis B virus, and other bloodborne pathogensin heath-care settings.
MMWR 1988;37:377-388.

3. CDC. Guiddinesfor prevention of transmission of human immunodeficiency virusand

hepatitis B virusto health-care and public-safety workers. MMWR 1989;38(S-6):1-36.

Thesethree documents may be obtained by calling theAIDSHotline at 1-800-342-2437 or the Nationa
AIDSInformation Clearinghouse at 1-800-458-5231.

In addition, the Occupational Safety and Health Administration (OSHA) has published a standard on
“bloodborne pathogens.” For information about thisdocument, call 202-219-7157.

For information on infection control indenta practice, call 1-800-458-5231 to obtain “ TheInfection Control
File.” For further questionson dental practice, call the Division of Oral Health, CDC, telephone 770-438-
3034.

GLOVING, GOWNING, MASKING, AND OTHER PROTECTIVE BARRIERSASPART
OF UNIVERSAL PRECAUTIONS

All health careworkers should routinely use appropriate barrier precautionsto prevent skin and mucous
membrane exposure during contact with any patient’sblood or body fluidsthat require universal precautions.

Recommendeationsfor the use of glovesare presented in detail inthe Morbidity and Mortality Weekly Report
dated June 24, 1988, whichisavailable by calling the National AIDS Information Hotline at 1-800-342-
2437 or the National AIDS Information Clearinghouse at 1-800-458-5231.

Glovesshould beworn:;

. for touching blood and body fluidsrequiring universa precautions, mucous membranes, or nonintact
skinof al patients, and

. for handling itemsor surfaces soiled with blood or body fluidsto which universa precautionsapply.

Glovesshould be changed after contact with each patient. Hands and other skin surfaces should be washed
immediately or assoon aspatient safety permitsif contaminated with blood or body fluidsrequiring universal
precautions. Hands should be washed immediately after gloves are removed. Gloves should reducethe
incidence of blood contamination of hands during phlebotomy, but they cannot prevent penetrating injuries
caused by needlesor other sharpinstruments. Indtitutionsthat judgeroutinegloving for al phlebotomiesisnot
necessary should periodically reeva uate their policy. Glovesshould awaysbeavailableto health carework-
erswho wishto usethemfor phlebotomy. In addition, thefollowing general guiddinesapply:
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1 Useglovesfor performing phlebotomy when the health careworker hascuts, scratches, or
other breaksin his/her skin.

2. Useglovesin situationswherethe health careworker judgesthat hand contaminationwith
blood may occur, e.g., when performing phlebotomy on an uncooperative patient.

3. Useglovesfor performing finger and/or hed sticksoninfantsand children.
4. Usegloveswhen personsarereceiving trainingin phlebotomy.

The Center for Devicesand Radiol ogical Hedlth, Food and Drug Administration (FDA), hasresponsibility
for regulating themedical gloveindustry. For moreinformation about selection of gloves, call FDA at 301-
443-8913.

Masksand protective eyewear or face shields should beworn by health care workersto prevent exposure of
mucous membranes of the mouth, nose, and eyes during proceduresthat arelikely to generate dropl ets of
blood or body fluidsrequiring universal precautions. Gownsor aprons should beworn during procedures
that arelikely to generate splashes of blood or body fluidsrequiring universal precautions.

All health careworkers should take precautionsto prevent injuries caused by needles, scalpels, and other
sharp instruments or devices during procedures, when cleaning used instruments; during disposal of used
needles; and when handling sharp instruments after procedures. To prevent needlestick injuries, needles
should not be recapped by hand, purposely bent or broken by hand, removed from disposabl e syringes, or
otherwise manipulated by hand. After they are used, disposable syringesand needles, scalpel blades, and
other sharpitemsshould be placed in puncture-resistant containersfor disposal. The puncture-resistant con-
tainers should belocated as close as practical to the use area. All reusable needles should beplacedina
puncture-resistant container for transport to the reprocessing area.

Generd infection control practicesshould further minimizetheaready minuterisk for sdlivary transmisson of
HIV. Theseinfection control practicesincludetheuseof glovesfor digital examination of mucousmembranes
and endotracheal suctioning, handwashing after exposureto saliva, and minimizing the need for emergency
mouth-to-mouth resuscitation by making mouthpiecesand other ventilation devicesavailablefor usein areas
wherethe need for resuscitationispredictable.

Although universal precautions do not apply to human breast milk, gloves may beworn by health care
workersin situationswhere exposuresto breast milk might befrequent, e.g., in breast milk banking.

Divison of Hedlthcare Quality Promotion

National Center for Infectious Diseases

Centersfor Disease Control and Prevention

Atlanta, GA

URL: http://www.cdc.gov/ncidod/hip/blood/universahtm
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The Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and Their Disposal (1989) is a global international treaty on hazardous and other
wastes. The Convention sets rules for controlling the transboundary movements and
disposal of hazardous and other wastes.

The main goal of the Convention is to protect human health and the environment from
the adverse effect which may result from the handling, transportation and disposal of
hazardous and other wastes. To achieve this, the Convention pursues three objectives:
to reduce transboundary movements of hazardous and other wastes to a minimum
consistent with their environmentally sound management; to treat and dispose of such
wastes as close as possible to their source of generation; and to minimize both their
quantity and hazardousness which is defined in the Convention as taking all practicable
steps to ensure that hazardous wastes or other wastes are managed in a manner which
will protect human health and the environment against the adverse effects which may
result from such wastes.

The Basel Convention entered into force in 1992,

The Protocol on Liability and Compensation for Damage resulting from Transboundary
Movements of Hazardous Wastes and Their Disposal was adopted at the fifth meeting of

the Conference of the Parties in 1999, in accordance with Article 12 of the Basel Convention.

www.basel.int

Secretariat of the Basel Convention
International Environment House
15 chemin des Anemones,

CH-1219 Chatelaine, Switzerland
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