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Disposal Methods 
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GENERAL OVERV) f W 
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HAZARDOUS WASTE NIANAGEMENT 
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HazardoUs Waste 
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Nomphelo Daniel, Training Coordinator, BCRC 
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Definition of Hazardous Waste 
Clasaiecation of Waste: International S National 

Identification a Properties of HZW 

4. Chemicals a Environment 

5. Handling, Labeling a Transportation of HZW 

a. Treatment Sr Disposal of Scheduled Wastes 

y, public, Industry a Government awareness 

a. Landfill Disposal 
g. International Treaties 

tc. Regulatory Framework 
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Definition of Hazardous Waste 

PP', 4 

An inorganic or organic element or compound that, because of its 
toxicological, physical, chemical or persistency properties, may 
exercise detrimenbsl acute or chronic impacts on human health and the 
environment It can be generated from a wide range of commero*i, 
industiial, agiicultural and domestic scnvibes and may take Iorm ot 
liquid. sludge or solid 

Th se ch racteristic tribute nato lyto d g of haze d, b tais 
also of great importance In the ultimate choice of a safe and 

environmentally acceptable disposal method. 
I"'&~', q qe Hazardous waste needs stringent control and management, to prevent 

harm or dmnage and hence liabilities. 

a Where there is doubt about potenllal danger of waste stream to man or 
environment, fne Precautionary Piinoipie is applied, waste is regaiited 
as Hazardous. 

Ciassification of Waste: Basei Convention 

tt Wastes are classified according to the categories 
listed in Annex I and bear the characteristics listed in 

Annex III of the Convention. (Annexes I, ll 8 ill of the 
Basel Convention are attached) 
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Classification of Waste: National {1) Classification of Waste: National {2) 

e Each Party shall, within six months ot becoming a Party to the 
BC, inform the SBC of the wastes, other than those listed in 

Annexes t and II, considered or defined as hazardous under its 
national legislation and of any requirements concerning 
transboundary movement procedures applicable to such 
wasles. 

a 4 steps in classification or a Hazardous waste vrz' 

tdeotlllcatloo ol a waste as piobebly hazardous 

Testing sad analysts lo determine hazardous piopeibos, 
characteristicS aod waste coioponents 
ctsssl'l'le»Boo B veacowot accortsiio to S Ass code o22B 
Analysis aod Hazard Ratios ol waste or lls residue in aider to 
determine appropriate disposal method. 

7 

a The SABS Code 0228 gives the hazardous 
substance an identification number and are 
divided into 9 classes viz: 

v Class f: Explosives 
7 Class2»Gases 
7 Claee 3. Flammable liquidS 

v Class tb Flammable solids 
v Class 5: Oxidising substances & ixganic peroxides 
z Class 6: Toxic & infectious substances 
z Class tn iqadioacbve substances 
7 Class 8: Corrosives 
v Class a; Other miscellaneous substances 

'7 

»] 

tc'i'j 

c» 

Heaithcare Waste Classification 

a D AF Mi Re ui ntsf rt an lin 
CiassN ti n Dls o I f HZW, classifyl-ICWas 
Toxic and Infectious wastes (Class 6) 

a n heBCText H isgstedinAnnexl n 
th te pries of w t to be rolled a 

~ 'rt ~ Clinical wastes trom medical care in hospilals, medical 
centres end clinics 

7' Y2 - Wastes from the producbon and preparation of 
pharmaceutical products 

4 Y3 - Waste pharmaceuticals, drugs and medicines 

identification 8 Properties of HZW 

zt Industrial sources of HZW 

o Determining properties of HZW 

o Sampling procedures for HZW 

o Potential risks associated with HZW 

@ Safety precautions to be followed when handling 
HZW 

ess»l Cooveotloo Reelooal Centre ~ ", . -. ; /c 
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Chemicals & Environment Handling, Labeling & Transport of HZW 

a Benefits associated with use of cherniCals 

ts Responsibility for props~ management of 
chemicals and their wastes 

a Chemicals implicated in: 
~ impaired immune functions, birth defects 
& Ohsmicsls deplete ozone layer, affect climate change 
~ Accumulals in poorly managed srockpilss sad waste sites, 

thus sfrscr bicdivsrsrty 

a Proper methodologies on storage and handling of 
HZW and implementation of emergency response 
pians 

sr Ensure that wastes properly handled; i. e, 
(segregated, stared, packaged, labeled and 
accompanied by correcl information during transport), 

a Understand requirements for record keeping 
o Importance of emergency response plan i. r. t. 

spillages and accidents 

Treatment & Disposal of Scheduled 
Wastes 

Public, Industry & Government awareness 

e Wastes should be treated 8 disposed of in a manner 
that ensures reduction of risks to human health and 

environment, and the following should be considered: 
~ Principles of waste management hierarchy 

& Resource recovery techniques 
z Treatment processes 

& Disposal methods for different waste categories, 

rs Limited awareness in the stakeholder 
countries, 

o Important for purposes of sound institutional 

arrangements. 

easel Con vs ntrcs Rssrccsl cssus i' c 
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Landfill Disposal International Conventions & Organizations 

VQQ 

~BAN 

cf Different disposal options for HZW. 

9( Disposal of HZW on land. 

o Construction, use and maintenance of 
engineered landfili sites. 

ss International treaties & organizations involved in 

HZWhI) e. g, UhlEP, AU, GECD, EU etc. 
ia Chronology of developments to and from Basel 

Convention. 

st Basel Convention and its amendments 

ct Bamako Convention 

ts Stookho(m Convention 

tt Rotterdam Convention 

Regulatory Framework References 

The SA Government hes since 1996 recognised the principle of 
sustainable development as framework for ectvtomic, social and 
environmental pohcy and has since amongst others put the 
folloWing regulatoi y framework in place: 

a Section 24 of the Conshtution of South Africa 

a White Paper on Environmental Management policy 

e National Environmental Management Act (NEMA) 

Integrated pollution w waste Management (Ip a wM) 
e National Waste Management Strategy (NWMS) 

oi Minimum Requirements for Handling, 
Classification and Disposal of Hazardous 
Waste; 2nd Edition; 1998; Department of 
Water Affairs & Forestry 

o www. basel. int 

a wow. o s. lnt 
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Rotterdam Convention Stockholm Convention 

vuI 

o Ths Rotterdam Convention is a multilateral environmenlai 
agrssmsnt designed to promote shared responsibility and 
cooperative efforts among Parties in the international trade of 
certain hazardous chemicals, in order to protect human health 
and the environment from potential harm and to contnbute to 
their environmentally sound use by faalitating information 

exchange about their charactertrstics, providing for a national 
decision-making process on their import and export and 
disseminating these decisions to Parties. 

The Stockholm Convention is a global treaty to protect human 
health and the environment from persistent organic pollutants 
(POPs), POPs are chemicals that remain rntact in the 
environment for long periods, become widely distributed 
geographically, accumulate in the tatty tissue of living organisms 
and are toxic to humans and vii'Idlite. POPs osculate globally 
snd can cause damage wherever gtsy travel. In implementing 
the Convention, Governments will take measures to eliminate or 
reduce the release of POPs into the environment. 

Basel Convention Bamako Convention 

ff Basel Convention controls transboundary movement 
of Hazardous Wastes and their disposal 

rs Adopted by the Conference of the Plenipotentiaries 
on 22 March 1989 

e Entry into force in May 1992 

. ts Puts a ban of the Import into Africa and the 
Control of Transboundary Movement and 

Management of Hazardous Wastes within 

Africa (1 991) 
o Not yet in force 
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Annex l 

CA'TEGORIES OF WASTES TO BE CONTROLLED 

Waste Streams 

Y1 Clinical wastes from medical care in hospitals, medical centers and clinics 

Y2 Wastes from the production and preparation of pharmaceutical products 

Y3 Waste pharmaceuticals, drugs and medicines 

Y4 Wastes from the production, formulation and use of biocides and phytopharmaceuticals 

Y5 Wastes from the manufacture, formulation and use of wood preserving chemicals 

Y6 Wastes from the production, formulation and use of organic solvents 

Y7 Wastes from heat treatment and tempering operations containing cyanides 

Y8 Waste mineral oils unfit for their originally intended use 

Y9 Waste oils/water, hydrocarbons/water mixtures, emulsions 

Y10 Waste substances and articles containing or contaminated with polychlorinated biphenyls 

(PCBs) and/or polychlorinated terphenyls (PCTs) and/or polybrominated biphenyls 

(PBBs) 

Y11 Waste tarry residues arising from refining, distillation and any pyrolytic treatment 

Y12 Wastes from production, formulation and use of inks, dyes, pigments, paints, lacquers, 
varnish 

Y13 Wastes from production, formulation . and use of resins, latex, plasticizers, 
glues/adhesives 

Y14 Waste chemical substances arising from research and development or teaching activities 
which are not identified and/or are new and whose effects on man and/or the 
environment are not known 

Y16 Wastes of an explosive nature not subject to other legislation 

Y16 Wastes from production, formulation and use of photographic chemicals and processing 
materials 

Y17 Wastes resulting from surface treatment of metals and plastics 

Y18 Residues arising from industrial waste disposal operations. 

Wastes havin as constituents: 

Y1 9 IVI etal carbonyls 



Y20 Beryllium; beryllium compounds 

Y21 Hexavalent chromium compounds 

Y22 Copper compounds 

V23 2inc compounds 

Y24 Arsenic; arsenic compounds 

Y25 Selenium; selenium compounds 

Y26 Cadmium; cadmium compounds 

V27 Antimony; antimony compounds 

Y28 Tellurium; teHurium compounds 

Y29 Mercury;, mercury compounds 

Y30 Thallium; thallium compounds 

Y31 Lead; lead compounds 

Y32 Inorganic fluorine compounds exciuding calcium fluoride 

Y33 Inorganic cyanides 

Y34 Acidic solutions or acids in solid form 

Y35 Basic solutions or bases in solid form 

Y36 Asbestos (dust and fibres) 

Y37 Organic phosphorus compounds 

Y38 Organic cyanides 

Y39 Phenols; phenol compounds including chlorophenols 

Y40 Ethers 

Y41 Halogenated organic solvents -. 

Y42 Organic solvents excluding halogenated solvents 

Y43 Any congenor of polychlorinated dibenzo-furan 

Y44 Any congenor of polychlorinated dibenzo-p-dloxln 

Y45 Organohalogen compounds other than substances referred to in this Annex (e. g. Y39, 
Y41, Y42, Y43, Y44) 

(a) To facilitate the application of this Convention, and subject to paragraphs (b), (c) 
and (d), wastes listed in Annex Vill are characterized as hazardous pursuant to Article 1, 



paragraph 1 (a), of this Convention, and wastes listed in Annex IX are not covered by Article 1, 
paragraph 1 (a), of this Convention. 

(b) Designation of a waste on Annex VIII does not preclude, in a particular case, the 
use of Annex Ill to demonstrate that a waste is not hazardous pursuant to Article 1, paragraph 1 

(a), of this Convention. 

(c) Designation of a waste on Annex IX does not preclude, in a particular case, 
'characterization of such a waste as hazardous pursuant to Article 1, paragraph 1 (a), of this 

Convention if it contains Annex I material to an extent causing it to exhibit an Annex III 

characteristic, 

(d) Annexes Vlil and IX do not affect the application of Article 1, paragraph 1 (a), of 
this Convention for the purpose of characterization of wastes, ' 

' Decision 1V/9 adopted by the Conference of Parties at its fourth meeting modified Annex I by adding 
paragraphs (a), (b), (c) and (d) at the end of Annex 1. The amendments under Decision 1V/9 entered into 
force on 6 November 1998, 



Annex II 

CATEGORIES OF WASTES REQUIRING SPECIAI CONSIDERATION 

Y46 Wastes collected from households 

V47 Residues arising from the incineration of household wastes 



Annex III 

LIST OF HAZARDOUS CHARACTERISTICS 

UN Class ' Code Characteristics 

H1 Explosive 
An explosive substance or waste 
waste (or mixture of substances or 
by chemical reaction of producing 
pressure and at such a' speed 
surroundings, 

is a solid or liquid substance or 
wastes) which is in itself capable 
gas at such a temperature and 
as to cause damage to the 

H3 Fiamm able liquids 
The word "flammable" has the same meaning as "inflammable". 
Flamrnabfe liquids are liquids, or mixtures of liquids, or liquids 
containing solids in solution or suspension (for example, paints, 
varnishes, lacquers, etc. , but not incfuding substances or wastes 
otherwise classified on account of their dangerous characteristics) 
which give off a flammable vapour at temperatures of not more than 
60. 5'C, closed-cup test, or not more than 66. 6'C, open-cup test. 
(Since the results of open-cup tests and of closed-cup tests are not 
strictly comparable and even individual results by the same test are 
often variable, regulations varying from the above figures to make 
allowance for such differences would be within the spirit of this 
definition. ) 

H4. I Ffammable solids 
Solids, or waste solids, other than those classed as explosives, 
which under conditions encountered in transport are readily 
combustible, or may cause or contribute to fire through friction. 

H4. 2 Substances or wastes liable to spontaneous combustion 
Substances or wastes which are liable to spontaneous heating under 
normal conditions encountered in transport, or to heating up on 
contact with air, and being then liable to catch fire. 

4. 3 H4. 3 Substances or wastes which, in contact with water emit flammable 
gases 
Substances or wastes which, by interaction with water, are liable to 
become spontaneously flammable or to give off flammable gases in 

dangerous quantities. 

5, l Oxidizing 
Substances or wastes which, while in themselves not necessarily 
combustible, may, generally, by yielding oxygen cause, or contribute 
to, the combustion of other materials. 

H5. 2 Organic Peroxides 

Corresponds to the hazard classification system included in the United Nations Recommendations on the 

Transport of Dangerous Goods {ST/SG/AC. 10/1Rev. 5, United Nations, New York, 1988), 



Organic substances or wastes which contain the bivalent-o-o- 
structure are thermally unstable substances which may undergo 
exothermic self-accelerating decomposition. 

H6. 1 Poisonous (Acute) 
Substances or wastes liable either to cause death or serious injury or 
to harm health if swallowed or inhaled or by skin contact. 

6, 2 ' H6. 2 Infectious substances 
Substances or wastes containing viable micro organisms or their 
toxins which are known or suspected to cause disease in animals or 
humans. 

HB Corrosives 
Substances or wastes which, by chemical action, will cause severe 
damage when in contact with living tissue, or, in the case of leakage, 
will materially damage, , or even destroy, other goods or the means of 
transport; they may also cause other hazards, 

H10 Liberation of toxic gases in contact with air or water . 

Substances or wastes which, by interaction with air or water, are 
liable to give off toxic gases in dangerous quantities. 

H11 Toxic (Delayed or chronic) 
Substances or wastes which, if they are inhaled or ingested or if they 
penetrate the skin, may involve delayed or chronic effects, including 
carcinogenicity, 

H12 Ecotoxic 
Substances or wastes which if released present or may present 
immediate or delayed adverse impacts to the environment by means 
of bioaccumulation and/or toxic effects upon biotic systems. 

H13 Capable, by any means, after disposal, of yielding another material, 
e. g. , leachate, which possesses any of the characteristics listed 
above, 
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:, "'-„;-', ; Modes of disease transmission 
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@ Ingestion 
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;i, '; Definition of Injection Safety 

ia A safe injection is one that is given using 
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waste that is dangerous for other people, 
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Objectives 

e Define hospital acquired infections 

ts Define infection prevention and control 

e Discuss modes of disease transmission 

gg Define injection safety 
e Discuss the relationship between infection 

prevention and control and injection safety 

Definitions 

e Hospital acquired infections: 
ia Infections acquired'during the delivery of 

healthcare while receiving treatment from or 
visiting a health facility. 

gg infection prevention and control: 
e Policies and procedures to minimize the risk of 

spreading infections, especially in hospitals 
and human or health care facilities 

Relationship between Infection 
prevention 8 control 8injection safety 

gt (njection safety is an integral companent of infection 
prevention 8 control 

st It is an element cf Standard Precaution 
ta It is a key element of healthcare worker safety 
@ lt is supported by infection preventiart L control 

policies and procedures as: 
e Hand hygiene 
e House Keeping ' Waste management 

tg It is a critical item of the continuous quality 
imprOVement (CQI) programme. imanag~ htrtnteoaon 
prevention & oontrol heahhoafe teami 

v 
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Regionat burden of infections 
caused by unsafe injections 

'"e isfsc. 

dus ra 
urlssls 

', n lnisc- 

(AFRO) 

Rsaian of 
rhs 
Amer usa 

Eastern 
Medi- 

terraneann 

(EMRO) 

European 
(EURO) 

South 
East 

(SEAR) 

Western 
Pscinc 
(W PRO) 

The 
Workl 

7, HEV 10 9% 2. 31(- 
9. 3% 

58 3% 22 4%- 
53. 8% 

33. 5% 31. 9% 

'@22 Hcv , p 15. 4'% 0. 9%- 
9. 2% 

81. 7% 0. 9%- 
21. 2% 

30. 8%- 
59. 5% 

37. 8% 

HIV 25%. 0. 2%— 
1. 5% 

7. 1%. 7 0%- 
24. 3% 

54% 

Proportion of infections (t total disease burden caused by 
unsafe injection practices annually, 2000. 

Infections 

Hepabtis B 

Estimated burden of 
infections due to unsafe 
injection practices 
21 million new cases 

Estimated proportion of 
infections due to unsafe 
injection practices 
323( 

Hepabtis C 2 million new cases 40% 

HIV/AIDS 200, 000 new cases 

Deaths in 2000 due to unsafe injection practices on the past, 501, 000 
deaths 

Giobai burden of Unsafe Injection 
Practices 

itsy Points 
e Global burdens( unsafe Injedlon practices (21 million Hev, g million 

HCV, 250, 000 HIV/AIDS cases) 

s 16 billion injections are grvsn each year in developing and lrsnsbmnsl 
countries. 

90 lc 95% of injections are therapeutic; 5-10% is given for 
immunization. 

70% af these inleclrons are unnecessary; oral msdicstrons could have 
been proscribed. 

conssqusncss of unsafe Injections lead ia death snd disability 

WHO (2000) ssllmstss thai 501, 000 deaths have occurred because of 
unsafe injection practices. 
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Healthcare Waste Management 

Francis Hyera; MD 

'n 
A 

A 

pa»hi Co»ah»ann ehphhnal Cai»N "; . , 
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, ie 

HCIf Management 

Objectives 
Understand issues related to hsalthcare waste 
Understand the effects of healthcare waste on 
people & environment 

Demonstrate knowledge of proper process of 
healthcare waste management+ hbc infectious 
waste 
Develop a waste management pian 

Improve communication amongst staff on healthcare 
waste management related problems 

Definition 8 Classification of Waste 

WHO defines healthcare waste as a total waste 
stream from healthcare or research facility that 
includes both potential risk waste and non-risk waste 
materials, 

Classification of healthcare waste: 

80% - general waste — not harmful. Also referred as 
"Low risk". 

20% - Dangerous — referred as 'Risk waste' 

t o! - of risk waste is Sharps waste. 
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Health Care VVaste IHCVV) 

wHO definition: Healltr care waste etc sr des all the westo go nerarea by nealtl tmare 
ewatf anmenhs. research facf ttfss und fsborutolies. hl addition, ll irdudes the 
waste ongxrmhfg from 'mhor' or 'scsrtered" sources - rush as that produced h 
the course of hsshh clue undensken et the home (rfislyse, nsuin n(schons stc I 

sir(ucfa alrl rum 
rower 

ten«ocr 

6 fffyggylgUg gNSTK 
rww«M« c 

:- - Health Care Activities 

~ Healthcare human activities generating 
waste: 

' 
~ Diagnosis 

~ Treatment 
'-5 ~ Prevention of diseases 
" e Aileviation of disablement 

~ Associated research 

' ' O i +eHealthcare Waste 

$. i rfieA yyaafn 

Waste 
Cafetgnrfr 

hllectrouo 

eeacripftffn h exampfea 

waste suspecned lo conlaw pathogen e. g. Inb culctrs eotalton word 
waste, lissueh (srrsbii, mawrlals ettutprnenr i'I contnct wsh alerted 
pts, excreta. 

txatnutogicet I Human tasues I ttuhlr. e g. body pens, blood fh olhsr body llultls. 

, . Analcmicsf fetuses. 
x' 

gherps waste e g . Needles, htftaton sets, trxtlpels, knees bisdss, 
broken glas" 

phormscwatcaf watts wth expired / no longer needed pharmacsutrals. Items 
wane cantaminaled by or ccntonttg pharmaceuttcals (ltox, noises) 

Genotoxc watts wsh ftenotoxh ptopsroes e. g. cytotodc ttrugh (used tt cuncsr 
therspyf. genotoxtc chemicals 

gasel convention ftegionsl centre ' 

erelorls c sgp qt I«EIes sw«M ex««M M srw n' 
Ioru rntmwx~rlnx Irl wit« ~ wM««tet«runs«M ru«M I wwrwx 
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Categories of Healthcare Waste 

Waste 
Catetrory 

Cherniml 

Heavy mela!a 

Deecn pylon a examples 

Wane with chem eel substances; tab reagents. elm 
devetopsm extrked dbedectame pro longer w noedec. 
solvents 

gatlerws. broken thermcmeten blood pressure gauges elc 

Pteseurbed 
ccnteners 

Hedtcacrue 

Sao cylinders, gas cortno geo. aerosol can- 

Rwlioauvve waste substances uifused liquids from 

redo therapy or leo resesrctu conte ma elec glassware 
packages, ume & emreta of pts treated or tested w'oh 

unsealed radionuclide. 

'; Categories of Healthcare Waste 

Waste Category Description tk examples 

Communal 
Waste 

at! solid vmufe that does nor confab high risk wasls types 
ie g. na:cuous. chembat, rrulioscbve). 

Its waste from medical treatment or research centers and 
ncluder uncontamrialud wavle tuel! as uffoe papeis, 
bootes, boxes snd packaghg mater ate 

Major sources of health-care waste 

e 

Hospitals — university hospitals, general hosprtal, dtsbict 
hospital 
Other health establishments — emergency medical care, health 
care centres, obstetric 8 maternity clintcs, OPD clinics, dialysis 
centres. First Aid posts, transfucion centres, military medical 
services 
Related lab tk research centers — medical fk biomedical labs, 
biotechnology labs & institutions, MRC 
Mortuary & autopsy centers 
Animal research 8 testing centers 
Blood banks 8 collecbon services 
Nursmg homes for the elderly, 

*k 

r 
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' 
5llltTor sources ot health-care waste 

~ small healthcare establishments — physicians' otrices, dental 
clinics, acupuncturists, chiropractors 

~ Specrsftzed health~re establishments & institutions with iow 
waste generation — nursing homes, psychiatric hospitals, 
disabled persons' institutions. 

~ Son-health actwises involving i/v or src interventions - cosmetic 
esr-piorcrng & tattoo parlors, igia't drug users 
6 u were l sere 'cps 

~ Ambulance services 
Wome treatments 

HCMf Generatian by Region 

Region 

~ Saith America 

Latin America 

Western Europe 

-Eastern Eun&ps 

-Middle Past 

~ East Asia Sign Incame 

. Eesl Asia Middle income 

Kg/bsd day 

7-13 

1. a -2 
1. 3 - 3 

2. 5 — 4 

1. 8 — 2. 2 

e The probability that the hazard of a substance will 

cause harm and severity of that harm, 

~ Hazardous propenies include: 
- Containing infectious agents 

Genotorric 
— Conlaining hazardous chemicals / pharmaceubcals 
— Containing sharps 

e Prersd ~ 
foi a|el seeaasr JNcNn riel i 
~ ee irk~~ nice e. luis mal leer a ma 

aseii~rre eawew i s a'sums 
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Risks 8 Hazards of Healthcare Waste 

~ Sharps & needle-stick Injuries 
~ rransmission of intectrous diseases: cholera, dysentery, 

hepatilis A, B, C, HIV/AIOS 

Reuse of some types of wastes, e. g. syrmges rt needles 
(accidental or Intentronai) 

~ Environmental pollution or degradatlon e, g. air, water, soil 

Exposure to radiation 
~ Fires 
~ Public nuisance (offensive smells, unsightly debris) 
~ Geostatic effects 
~ Intoxicabon 8 
~ Corrosion to skin with chemicals 
~ Sllock serlsitrve 

', Who is at Risk? 

~ Doctors and nurses 
' '. 

, ~ Patients 

e Hospital support staff 

e Waste coliection and disposal staff 

~ General public. 

Public Sensitivity 

~ Pub'lic sensitivity: 
- About incidents involving I-lt W 
— About visual impact of HCW 

* Cu'Itural practices should be taken into 
account in HCW rnanagern ant. 

aooor Coovolltloll Roerooot Conrro ". ' "! -t"', 

r 
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tttl ttt ~ ~ ttttt\t tll. olloo 

ooto~teattttoNMItt ~l ~te ~ 
t '. o tt to tttt c ' o tl to tot ~ot oo ot 

~ ~ %st eoo ~ Pb s & 
HCWM Training, Pretoria 22 -25 November 2005 



The Importance of Waste Disposal 

Minimize the spread of infection 8 reduces the risk of 
accidental injury to staff, patierrts, visitors 8 
community 
Reduces likelihood of soil or ground water 
contamination with chemicals or micro-organisms 
Attracts fewer insects 8 rodents and does not attract 
animals 
Reduces odors 
Helps provide an aesthetically pleasing atmosphere 

Treatment and Disposal ef 
beajthcare waste 

Dr Francis Hyera; MD 
r 

««rite' ««I ~ l«««««««««««««con«e ", 
lffa4rt «'«r „; 

«4 « ~««H 

Aim of treatment and disposal: 

. Limit health and environmental impacts 
by: 
" 

Transforming the waste into non-hazardous 
residues by treatment 

' Containing the waste / residues to avoid 
human exposure 

' Containing the waste / residues to avoid 
dispersion into the environment 

c r 

rr«««l co««««ll«n R«plo««l c«««« ' 
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Criteria for the options 

e Prevailing international/ country regulations 
~ Available options in the region 
s Quantities of generated waste categories 
s Availability of qualified personnel 
s Technologies available on the market 

Available options for disposal 
s Environmental aspects 
s Avaiiab'le space on hospital premises 
~ Related cost 

Treatment and disposai options 
for waste 

e Treatment 
' incineration 
' Chemical disinfection 
' Autoclaving 
" Encapsulation 
" Microwave irradiation 

' Municipal landfill 
' Buiying inside 

premises ' Discharge into sewer 

Incineration 

s Reduces organic and combustible waste to 
inorganic incombustible waste (ashes) 

s Reduces significantly waste volume and weight 
s Residues are transformed to final disposal site 
e Treatment efficiency depends on incineration 

temperature and type of incinerator 
s Not all wastes can be incinerated 
s investment and operation costs vary greatly 

according to type of incinerator 
s Produces combustion gases 

sos» Convention Rasta nal ca 
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Wastes not to be incinerated 

e Pressurized gas containers 

e Large amounts of reactive chemical 
waste 

e Radioactive waste 
e Silver salts or radiographic waste 
e Halogenated plastics eg PVC 

e Mercury 

«Am ou'les of hea metals 

Steps in the disposal process 
Injection ~ro adu jre generation 'of 

waste 

Sa~ie at a~collection 
(needles/syringes, non sharps 
waste) 

Transportation in wards/to treatment 
site 

Storage on site/off site 
s Treatment (thermagrneChanioat/ncn 

thermal) 

Disposal or reuse of materrals 

Steps in the disposal process 
* Infection procedure/generation of 

waste 
s Segregation/collection 

«Transportation in wards/to 
treatment site 

a Storage on site/off site 
s Treatment 

(thermal/mechanicai/non thermal) 

«Disposal or reuse of materials 

Snarl Csn«rnann Rsgrnnaf Cans« ' 
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Safe disposal — e techeefogy 
appl'each 
e' Environmentaily Sound Technologies (ref) ' Reduce pollution compared to alternatives (acceptable) 

Compatible with national policies and regulations (ie 
acceptable costs and risks) 

' Based onor 
' ' " o ow" 

* Are using w~ttgtgfoce~dur in the hospital- 

Supported wi'th su 
' s rts ai 

' 

' Can be ~tnt ' 
ed by focal technologists 

' The organization hes trftbgtttggnagftLs and workers 
This is supported by a tngmfkfyfmertV a~ate, ie, funds for 
maintenance, and capital budgeting for replacement. 

rtof- Agenda 2f Mapfer ss 

Incineration as a meclfcaf techrgolaey 

* Infection control 
Tscbnology for waste dlsposai undsmtood by MO aod mod cat staff 

stsvilbatvm ot wssvs by dasscywg pamogscs 
Tsmpsrsturss of 550-1200 C 

farces 

tc 2 seconds 
Dsscucson of waste dsvicss which will csuw nfscbon lf used agan. sg. 
ossdlss and syrngss 
Dssbuctfon Is rapid, waste build up can bs svodsd 
Elscyuuss need for rsbfgsrabon 

Engineering solutions 
R sducbon ot wests quan bras for disposal in safety p os 

s5-95%, ot voiurr!s arid class is isducsd, combusribis waste matsrals 
Lower transport scd handtfog costs, sicrsassd satsty 

Qefinition of an inc:inerator 
' Enclosed container ( to maintain high 

temperature) 
' Air and waste feed control (to control 

efficiency of combustion and avoid pathogens 
and toxins in the gaseous emissions) 

' Chimney for release of burnt gases (above 
inhalation zone, and for dispersal — up to 
1 000 times), and to induce a draught which 
increases air speed and temperature 

* Ash removal door 

prsusfs 
~ ~wrssisw ~s p:. ~ a absa ~ 
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SSl opban 1: built ort-site 

Wa te burn 

sark sc j cosh rcrnscccsua 

rr. 

a Design optimized 
Dehllontfort » 

s-burn 

SSE option i: built prt-site 

' 7 

I ra 

~ ~ 

Prob/enatic. . . 
* Over-loading — molten plastic 
~ Lack of tuel/budget 
e Fire-bricks not avsiiable 

No control over waste-stream 
e Community complaints 
j illegal fn some countries 

No systematic evaluation 

8ad siting and installation 

SSI optloA i: butlt oA site 

Oil QM 
Assigned, trained staff, supenriafon 

Assure correct load 
* Control waste arraam 

Provision of fuel/staf/maint budget 
Invest in imported fire. bricks 
Stakaholdars in planning 

Plan with env. sufhorfues 
Seek 'Best Practicable Environment 
Option' 

High standard inraallation 
Site sway fram community 

Organise systematic evaluations 

Sacer Coneenaon Re»loner Cenlre . ", - jk 
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SSX option 2: ttrianufactured product 

, '"Codiihtparred, to optiort', t:. . ' „':. ' 

, ;~stConhal tnnrerartandaidof, " " 
, '-"-r 

~:, . rttaterlatsf ittanufttIre better:::, : 

-6Z'. tNorlditg Ira p»nob»ably longer'l, „' 
'-, h!But;cost'usuoalty hlghel, ", rr. 

, ", '. 4 ', . - 

«Sicim, Cambodia» 

SSI option 2: Manufactured product 

'br rdpko 6 " eg' t+6 

« INedicin400 x 

Compared to $icjtn. . . 
o LP Gas driven 

e EaSe and Speed Of Start. up faater 

» Capacity smaller (2 boxesft5mtn, Cycle} 

» Could be operated at heatth center but, 

o Cost per workload high (11 cents per 
injection RSA} and. . . 

No current menufacturerl 

Miliing-shfedding 

indonesian manufacturer 
ttrshceea earrhsccosus 
ts monlhe blade mslhrehsrrce 
Circle 

a rtequrres 3-phase electricity 

2 medals: 375 or 730 syrtnges 
psr hour llew copse ty) 
with or wilhout needles 

Produces high value Powder 
lor recuperation plant 

Loading needs optrmisauon 

Evaluation by PATH in 

progress 

Basal Convention nag loner Cerrtrs 
prerorre 

e ssereewerrs »eire 

rre 'Irr~r rrr:e Irr ~ wee»urn ~er~w'r er»»r. 
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Solar melting 

Approx 300 syringes per hour 
in Senegal 
No fuel, no op. costs 
Low purchase cost {1 50-2${3 
%US) 

e No neetl for collection system 
v Produces O. ei 'calle' 

Requires design optimized 
for syringes ' iT Power India 

KG&a/ar German 

Electrical melting 

e Processes infectious waafs. 
organic/sherpa 

rb 90 minutes el+1650 to 1950 
e 300wH of energy per cycle 

e SUS 2700+ replaceable carbon 
Sita/a I I-3 yearly) + 46 0 S/cycle 
disposable conlemera 

e Desrgned lor the US market- FOA 

approved 

Adjacent to working area and wards; 
sfnoking incinerator not used 

B asal Convention Reg/one/ Centre ri, ~;, , 
Pre/orts % aav 

anebvvrrv r~a serve Iver Sb 
rennin ~ J, rrr ~ v re 
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Door too smail to accept safety 
e 

r* 

~8k 

Kenya IVloH 
contracT 

B ene( Canrrentran Rettianel Centra . ' 
preraae 

a arrrrnap cree~ 
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Aiternatives to incineration 
' Wet thermal disintection 60 minutes, 121 C, 1 bar 

steam, 0. 020 to 80m3 volume, disposal to landfill ' Irticrowave Combustion volumes (0. 02ta 0. 1 m3) 20 
minutes with water, dispasal to landiis ' Shred and chemical disintectton, disposal at liquids ta 
sewer and solids to landfill 
' Maybe some volume reduction, but no mess reduction 

* Part of integrated waste management systems! 

Ref WHO. safe management of eesras fmrn HC Aoffvffres 

Types af incinerators 

e Rotary Kilns 1200 — 1600 C 
e double chamber pyrolitic incinerators- 

burning temperature 800 — 900 C 
= Single chamber furnaces with static 

grate 300 — 400 C 
o Simple field incinerators &300 C 

IncInerator appiications 

Municipal incinerators 

e Incinerators for industrial waste 
o On-site incinerators (on hospital 

premises) 
' e Regional incinerators 
e Furnaces for industrial application (eg 

cement industry) 
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Hcw incineration in municipal 
incinerators 

e Check packaging on delivery to plant 

o Special incinerator loading required 

n Should NOT be placed in bunker 

s Automatic loading devices recommended 

e No longer than 24 hour storage 
n Only introduce HCW when regular combustion 

conditions established (not during start-up 
phase). 

Simple field incinerators 

Simple one chamber incinerator with 
manual operation; can be constructed of: ' Steel drums ' Sheet metal 
' Clay 
o Brick or concrete 

o Should be used as last resort 
e Requires adequate fuel and good air 

supply 

Iytcineyation of HCW 
tsorrre advantages a disadvantages) 

A~rdvanra es: 
" Good disinfection 

efficiency 
' Drastic reduction of 

weight and volume 

~ D~isadvanta es: 
' Fffictency of chemical+ 

pharmaceutical waste 
treatment good for rotary 
kiln, - 95% for pyrolytic 
incinerator, very limited 
for lower temperatures. 

" Toxic emission to air if 
no control devices 

' Difficult in maintaining 
temperature levee 8 
efficiency 

" High cost for high 
temperature inctnerators. 

eaeet Convention Raelonat Canrre ", ", , 
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Ctgaraoteristice of differoggt types of 
itscinerators 

Dingl ~ Sharnber 

IDD20Dk 0 pe day 

Pyrolysis double 
stmmber 

200-I 0000kg Par day 

Ilolsry kgn 

6N&2000kg Pm day 

Tmnpmelure adrhaod'C ODDODD'C 120D 1600'C 

Slrtntusi gas olosfrelg 

Psnrretnsl 

Ditboult Io mated 

T(mMr0 ol opmsinos 
n Mdmt 

Usually lnslabed Iot larger 
plerrts 

Wad bained pvsonnsl 
reported 

Rsbuvsdl 

h ehly Irmnsd 
pmsoMd 

0 eas onably Iver lie 
rrnealmant Snd 
OPolalish 

Roisltvlly hrgh lor 
tnvellmertt and 
rnalmmlenoe 

Simple chemical disinfectiaft 

6 Treatmerit by contact to commonly used 
products for surface disinfection 
' Requires shredding of waste 

hlay introduce strong chemicals into the environment 
* Efficiency depends on operational conditions 
" 

Only the surface is disinfected 
' Human tissue should usually not be disinfected 
" Special disposal required to avoid pollution of the 

environment 

Commercial chemical 
disittfection systems 
e Several self contained, fugy automatic systems available 

on the market, containing several operations, such as: 
' Shredding 
" Chemical treatment 
" Encapsulebon 

P~bosst a advs~~ac 
* Land-filling of residues 
* Environmentally fnendly 
* Easy to operate 

o sible di Di s 
* Requires specialized 

operators tor maintenance. 
* Ntay be expensive 

cabot cdnvsnlion aesinnai centre ' I, . ~ . , ~ 
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1Net thermal treatment 

v Ilethod that exposes waste to steam under 
pressure: 

exam~far ' Autoclaving, larger off-site treatment facilities 

c~h«i tl ' t. ow investment and operating costs tor simple 
apparatus 
Environmentally friendly 

" Not appropriate for tissue or carcasses 
" Trained operatives required 

Screw feed technology 

e Continuous dry thermal process: ' Waste is shredded to particle size of 25mm 
first 

Waste rotates through hot auger: ' Oil circulates in central shaft at 110 — 1 40 degree 
20 minutes retention in system ' Waste reduction ' 80SS volume ' 30ss weight 

' Air tt water ernissions must be treated 

Microwave. irradiation 

e Waste is shredded 
e Waste is humidified for homogeneous 

heating 

e Microwave rapidly heat waste 
e Microbiological inactivation by heat 

conduction and radiation 

e Routine microbiological testing required 

e Waste is compacted to landfill 
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Plstotl4 i~i+'! ' ' 

It!! Ihlglt I I!N!INv ANPPII ~ 
POllw !AD~ ~ II! t! R4 . I2!:a'i~ ~~ ~ m!!! . m~~~ ~. 'i~i!!!s, !! C I! W I 'LOW II Ill!! Q! hl~! %1 

~ avt!e~ ~ ls!a! ~ eII 
HCWM Training, Pretoria 22 -25 November 2005 



disposal land 

n Not recommended for untreated hazardous 
waste 

e Minimum requirements for lend disposal: 
" No deposit on open dumps ' A degree of management control is exercised 
" Engineered avoid leaching to water bodies and retain 

waste on site 
' Rapid buriai of HCW on site to isolate from animalor 

human contact 

Black Bags Used for Ail Types of 
Naste Transported to Dumpsite 

Medical waste on dumpsite 

sneer Cenwntten Resrnnel centre ' . . 
Preterlrr er~ Ace rrn, je 
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Burning medical maste 

Children an dumpsite 
h 

Lain'-filling in municipal lanclfills 

~ In case hazardous health-care waste 
cannot be treated or disposed 
elsewhere: 

' Within the site, establish a designated place 
for hazardous HCW ' Limit access to this place 

" Burry the waste rapidly to avoid human or 
, animal contact ' Investigate more suitable treatment methods 

BaIII Gonwnlion RIiilaas centre 
I'neo rt 

ibr ~~~M~ea oow al 
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INARIANNHILL LANDFILL 
SITE (6:L:B') 

ec t O 

Benet Convention tteyilonel Centre 
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'g 

g 

Burying inside hospital premises 

For remote locations and temporary 
encampments. 

g Apply the following rules: ' Access to the site restricted and controlled ' Site lined with low permeable material ' Only hazardous HOW to be buried ' Each deposit covered with sail ' Ground-water pollution must be avoided. 

Disposal to land by 
encapsulation 
g Fill metal or plastic containers to '/i with waste 

and fill up with: 
" Plastic foam ' Bituminous sand 
' Cement mortar 
* Clay material 

g When dry, seal containers and landfill to 
restnct access to and reduce mobilization of 
hazardous substances; 

g May be used for sharps, chemicals, drugs etc 

Buaer cogvenrrog Rsgrgggl cgntrg ", 'q 
PlrtCIPI ~ 

&gal h~1 JhlwlawldJ 
JOE IICCJh ~gg~lt 

MIAN~ CIO LL w ~Al L g SMAN 
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Strategies de destruction des dechets 

d'atteindre temperature d'au moins 800 C 

Brulage 8 enfouissement sur site: 

I ttertlzation 

e Method: 
e Remove packaging 
e Grind material (road roller) 

e Add Water Lime and Cement 
e Then, either 

' When dry, store and land-fill; or 

when wet, decant into municipal waste rn iandfis 

v Far chemical and pharmaceutical waste 
and incinerator waste 

errvrl canvvrtrtorr ettylarr ~ I cvtIItv ', ~ r-;, . 
Prata& vv~~tvvvvt -rrr ~ E %te ~ 

~ Vt lV-t~Vv rtrrtt rtr vrtr ~ Wet ~ ~ ~~. ttv vvtv ~trtt . kttvtr. r„ 
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Types of Waste for Coiiection 

s Non~nfecffous waste? ftft? 

c High volume, low risk, high cost to transport 
e Infectious, pathological waste? IVO 

e Difficult to contain, loads incineration 
ta Infecfious, non-sharp waste? YES 

a Dry waste, bulky but requires destruction 
e Plastics for recycling 

s Infectious, sharps waste? YES 
a Small volume, high risk — If not buried 

@We W 

:~pp 

aside Collection Concept 

oobo= a 
'ct HC 

O O nu terai 
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'. 4Coiiection Systems 

fell 

baneful 

M~e District Ssl 

:, ;;;gcfifff pitaf 

ct. lifnf 

ransfer station 

. fÃ, -;*stfth 

e 1. Centralized urban waste 
collection /processing 
system 

e 2. Hospital-based 
collection system 

e 3. Small-scale incinerator 
lSSI)-based collection 
system 

e 4. Transfer statrons for 2- 
stage collection 

Primary heallh facility 
', 'p ' ~ Urban area 'A. l 

b ib Pernorben Waste processing Centei 

l 
Basal Comlentlon nagfonst Contre ' ' . ~ l, . 

Plolorln h"iee' + mr ~ool 
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!'-'::5i tCollection Systems — 1 

„ f~ Collection Systems — 2 

/pe. 

''. 

LP)'eS 

Centralized urban waste 
cotlection /processing 
System 
kospital-based co/taction 
system 

3!, //Lrtrtt'tf&! 

~ ~ 

~~jCol 

k~g. +j 

a- ~ - - ~ - ~ ~ ~ 

Centralized urban 
waste Collection 

/processing system 

Hospital-based 
cotlecttcn system 
Small-scale 
incinerator (SS I)- 
based collection 
system 

~ ~ 

~ ~ 

~ ~ 

e e e 

~ ~ 

lection Systems — 3 
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. , '-, -jCollection Systems — 4 
~ ~ ~ 

Centralized urban waste 
collection /processing 
system 

, 4 z. Hospital-based 
collection system 

Small-scale incinerator 
(SSI) - based cogsctlon 
sy tern 

. "';be! B. Transfer stations for 2- 
stage collection 

~ ~ 

Optimizing Use of 
Transport 

Shared use of vehicles 

«ga 

PS hared Use of Vehicles 

ts Double-cab permits: 
e &4 people to travel 
a Plastic liner to truck 

section 
' e Hypochlorite 

disinfection each trip 

e Plastic container for 
bagged waste 

a Efficient utilization 

a Monthly collection 
frequency 

BeFOre A Bane acre 
' e 

Alter. A doenloeea 

~Y'Sl; 

canal Coneenaon Reslonal Cenlro ', . t. - 
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Plerorle 
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The Health Care Waste Stream 

7 s-50% 

Qg, 
" 

a Non-infectious 
~ Identical to household 

waste 
~ Includes paper and 

empty drug packaging 
e Can be disposed of as 

household waste 

~ Infectious 
~ May create a variety of 

health risks 

Requires special care 
from the point of 
generation until finaf 
dispo sat 

Infectious Waste 
s Infectious waste is: 

;:! Waste that is known or suspected to contin 
pathogens (bacteria, viruses, parasites) in sufficient 
amounts to cause disease. 

:u All items that are visually contaminated with blood or 
body fiuids. 

~ Pathological waste: 
;: Indudes tissues, organs, blood, and body fluids. " Anatomical waste is made of recognizable body parts, 

For ethical(cultural reasons it is sometimes classlfied 
apart with placentas. 

~ Sharps waste: 
:: Ail items that pose a risk of injury and infection due to 

their puncture and cutting properties (syringe needles). 

I 
rvrraliI 

ll, sselMyrrh~~ rlII 'j I. ~ a ask ~ 
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Sharps Waste Priority 

a Sharps waste is the focus of this project 
because: 
". lt is not-only infectious, it is also HAZARDOUS: 

~ PnienrIar for reuse causing transmission of pathogens from 
patient to patient 

~ Potential for accidental neediesticks among health workers 
and waste handlers. 

~ Po:antral for needlesticks in the community from improper 
disposal. 

ts Sharps have highest risk of transmitting 
pathogens, 

Waste Segregation 

a Segregation of waste is a gr~iti al tivity because: 
;::: It takes place at the point of use, immediately after the intervention. 
:. . : Separagcn and COntainmen'I of Sherpa Wants prceecta peCqAe. 
'. 
" Separation of infectious waste from domestic waste: 

~ Aeaures that there is nO manual contact, minimIZes risk. 
~ Assures that domestic waste can be treated routinely, minimizes cost. 

~ The ~t of segregation must be: 
:"; Simple to implement for medical and ancillary staft. 
I'. i Safe: no infectious waste in the domes'lic waste flow, 
c Standard; applied in zdl the HCFs of the country. 
. ": Supervised: to ensure the procedures are respected. . 

Segregation Systems 
aWHO; 3 bins & 2wotour coding 
system used to ensure immediate 
and clear identification of the type 
of waste: 

. " non-infectious waste: b/ack. 

Infectious HCW; yellow 

Infectious sherpa: yeliOW safely bOX 

Separate bins for different z»z~rsue s+» ses wr«i» 

disposal destinations: 
Except sharps, ALWAYS 
separate 

Gte a' 

a»eel C»IWnrlen R»SI»«C»ntm 

I» znreI »»»r Ills»le nn\ 
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No internal policies for waste segregation 
leads to confusion and incorrect disposal of 
waste by staff 

, pc a~)' ~ 

, . :, -':. :-:-&Re's'Ults of Waste INanagement 
';:-, . ':. -:-A'ssressrnent in Africa 2003 

easer C~ ~ Cmice, '& 'II' I ~ 
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PUr ose1 
a t. Review the waste management sftuat)on Ipol)cies and 

strategies) in immunization services tN)th)n the context of 
health care waste management in the country. 

~ 2. Make proposais for future steps in waste management 
improvement 

Scape:(defined indi cators} 
~ Availability of a policy aed plan ol action on HCWM 
~ Aware cess of risk «( ba edli«g I ICW 
~ Segregation «I fICW 
~ Adequacy «I containers of IICW at de«crau««points 
~ Adequacy of interim storage «I IICW 
~ Adequacy of treatment «IIICW 
'Adequacy of waste disposal aller treatrucnt ol' HCW 

Countries assessed: Benin, Nigeria 

General common firtdin s 
J. No formal rnodtcal waste infrasteucture, consequence: 

Lack of clear directives, 

~ Undefined responsibilities 

~ Absence of waste mgmt budget 

Sporadic controfs 

inadequate tttatntensnco provision 

Training dispersed amid v'arious departments 

2. Ownership of indtneretors unclear. 

Who's property77 

Who is responsible?? 

3. Motivation ot Personnel fcasual personnel, nol 
assigned personnel) 

Very low 

NAMASTE IIANAGEMENT IN AFRICA 

Key activities to be Ut)dertakef) at country level: 

Stt up at lioH lave safety committee of etakeholdars iloH, AIOS progress, 
gfunlcipafiges, fgoE, eb. ) to rsviatv poltcy a«d disposal system opdo«a and aet a 

comrnitmsnt for safe waste management, 

Atsasa Ie)action safsqf sud waste trutaagcntent practices, waste disposal «cade 
artd sated«g waste dtepoea! caftacity teg, Hospital hsinetalore) 

I'run ate and lose!oman t plans district by diatn et for 1 e) edton safety aud safe 
wast« tsaaagctnaet 

imeisctaot etrtxttua svpervtatott of Iajecdott wsfacy and araste r«sees«tent 
acdnttss 

fludgat and licence naata mauagemaet acuvttiea fag, Sensnaation and training 

of staff, provision and use of approprtate taffl equlpmsnt. . . ) 

include waste maoagerecnt monftottrtg aed evaluatton in rrutms tnocitonng 
actadtaa t mviews menitedng forms, ttfHOIUHICEF&p, ctc. raced for 

appropriate Iodtcatora) 

e v 

n asset Co«vaeuoe naut«eat Ca«tra ' 
Pe«tert« 
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Dr Francis Hyera; MO 

~ tve c nt evttvpec~. . 

I n& t 
t tr ~* 

-e 
0 v e' 

May contain: 
Microbiological pathogens 

Bacteria 
Viruses 
Helminthes 

I Hazardous chemicals 
o Pharrnaceuticals 
o Radioactive isotopes 

0 a- e 

Hospitals may use a sewer providing: 
e The sewer is connected to a plant 

removing 95% of bacteria 
e Sludge is anaerobically digested to a 

standard of &one helminth egg per litre 

e High standards of HCW management 
and low discharge of hazardous 
chemicals 

Beeel convenoon &Colonel cenne ' 
Pretorl ~ 

Iv ~l eeeevccvt I 

tcct In ~ cveetlnc rtr t»ilh ~ cnvteeectnc veeetttv'~ntctt v ~ re c tvtopettrrr livre t~w 
~ once ~ %re aa e~~ ~ ~1 ~ 
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8 A 

e Primary treatment 

e Secondary biological pttrification 
gcyf to 95% ot bacteria removed 
MOSt helminthe remoyed 

. ~ Tertiary treatment 
Lagooning or sand filter 
c f 0 mg/I suspended organic matter 

e Chlorine disirriection 
Especiafly important it effluent discharge in a coastal 

8 e a 4 % A 

dy Options 
e Anaerobic digestion 

e hlatural drying in beds, and incineration 

e Guidelines for sale land spreading 
tftfithout disinfection 

e &one helminth egg per kilogram 

&1000 faecal coliform per 100 gramrnes 

I agoaning 
two lagoons fnsnimumi lo'Ilowsd by scil far aston 

if no sewage enteric patients and 
disinfect 

excreta: 
~ Nc discharge cf chemicals snd phsrmaceuticsls to the sewer 

* Deshydtete sludges f tom hosptlsl cesspools and didnfecl 
chemically 

e NEVER use hospital sewage fct agriculture 

Don't discharge tc natural waters 

fvstsna 
wzntwswIeuskw couuw ~y ~ a msa See 
IQS IIX ~ ~ dcc ~ . n ~i~ ~ aces ~ ~ 
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I ' ~ 

Hospital sanitation is of primary 
importance to avoid the continuous 

recirculation of diseases in the 
community 

-a 

basal Canwnvon Raglonal Canna 
awo na 

ws fÃ ~~ anawn* nn ~~ anna i«ceaan~wnn. a nwan. n'a «t an n Jl I 1 

~ ~ %II ~ ~ ~ ~ ~ 
HCWM Training, Pretoria 22 -25 November 2005 42 



- Dr Francis Hyera 

~ nmwwnl N&NNNN &Nmw 

n 

~ ~ ' ~ 

~ I ~ sr 

N ~ 

~ N N 

Principle Protrfems Raised; 
Lack of appropriate Regunloly 

rr Framework for HCWtvt 

Absence of global guidelines 
on management and anal 

disposal of PtfF waste 

~ NW 
NN 

N IN&» 

'mw I 
m IN 

Scarcity of appropriate options for Seel disposal 

'& n c ( e u N" 

I'ra serrrrrlion P ocrsy: r suu:cols u, '. vurdn tn-in;ru::hu: 

uath, 

A;&ru&is l:urrcrr provide option to bury 

needles. bag and reprocess plastic. Other 

infectious waste stiil needs to be 
destroyed. Current SSf designs 

focusml upon syringe or nlised waste 

deslruetion only. 

~ l t ovo f:ru'l«crrirlr 1'rom rural PHF to PHF location for 

incineration is rarely practiced. SSUs frertnent tv not 
used snfrrcientty lo justify lnyeatmeul unless tnstatted 

within cnmpaigrs. 

path . 
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i! Inyn rr ci&i / . . &&Sc&o i i! Ir (/tt»vair&l . are frequently not 

available t'or Peripheral CC Equipment operation, service 

and maintenance after 25+ years. Can tttis be achieved for 
n ahte disposer, ehpeciully when persons responsible for 
. '&SI operations a( e casual workers 

i(m/a& mri i'»»i . iu&i is frequently inadequate or zero for 
HCWM. rtkny SSI teehnuluO- CequireS maintenanCC Wi th 
hnaucial implications 

ac(dr & hh&(i(&yi& tp!I (e for more than 48hrs so justify 

operating SSI, Most SSl's destroy rr-10Safhty Boxes%1r 

path 

tNot considered as!I(((/&r(((I'h(t/!cirro':ai Irrmnsrn&xm, This 
approach essential tn reduce installed cQts and providr 

effecdve dhsposat facility 
' 'k'~~i&r~'o~ 

Wcnc ruorh 
na'. ' ' 

Tonic/Oloihck 

RCCO!Ch . "V&'Sur:kt ( 
""' ' 'xtk(c(Lcr 

Prolcclivc 
Sncloknrc 

lncincrclor 

l&ifn". ::::&WI k;;:I 

peth 

il'I&mr»n& i. irc nn-r(i(&in( inauffiCient OPerational experience 
to assess real working life and maintenance implications for 

most SSi's 

'tvr&rr&/i(g/t'/i r&f L)r; lrrrrtiJ&r!( S&hrr(rrslessthat3 yrs 

between major maintenance/replacement for many systems 
installed in Africa. Installation/Compooent quality ircsue 

rather than design issue. 

pisth. . . . 
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/uptvtttg. tft'c'/rtt'll&'rnt tfi t/stree', 
~ SSl and Alternate Technology 
Technical/Market Development 

rAppropriate Regulatory and 

Environmental Legislation 
~ Commitment to HCWM 

' trt'ntrttt:t'o! /ti v/"utttr'ttts 

Jtt q fit t ii tti Jt't/'fit't. Jyr/trays 

'Venture Capital ror Tech Devt 
~ Mechanisms to encourage 

financial sector investment in 

HCWM, (Env Banks, GEF, etc) 

ath 

' LEGISLATlON 

FLM HYERA; MD 

~ annrrnn rnnnnl ~ 

I $. Introduction to Legislation 

e There are International agreements and principles 
governing either public health or hazardous waste. 

e The following principles should be taken into 
consideration when formulating national legislation 
or regulations governing healthcare waste 
management: 

Baser Convention 
Polluter Pays Principle 
Precautionary Principle 

Duty of Care Principle 
Proximity Principle 

anent Cantrenaan aeelanel Centre ' r, . r ' 
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e 
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! 

. Basei Convention, 1989 

Coordinated by the UN Environmental Programme 
(UNEP) 
Signed by &100 Nations (Parties) 

- Controls trans-boundary movements of hazardous 
~ waste & 

Health care waste. 
Legitimate transboundary shipments of hazardous waste 
srs exports from countries that lack facilities or expertise to 
dispose safely of certain wastes to other countries that 
have both facilities 8 expertise. 

-. Exported waste should be labelled according to UN 
standards. 

': Polluter Pays Principle 

" 
All waste producers are legally and financia)iy 
responsible for: 

~ Safe handling of waste; 
v Environmentally sound disposal; 
~ Creating an incentive to produce less and 
v Assigns liability to the party, 

! 
l Precautionary Principle 

Governs health and safety protection, 

When magnitude of a risk is uncertain or 

unknown: 

. Assume that this risk is significant 

Plan protective measures for health and 
safety accordingly. 

esset co!!v!vtso!! a~one ca!!lre '. , %, 
!!!!!tar! e 'vie!! 
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I "Duty of Care" Principle 

The "duty of care" principie stipulates that any 
person handling or managing hazardous 
substances or related equipment is ethically 
responsible for using the utmost care in that 
risk. 

! Proximity Principle 

- Recommends treatment and disposal of 
waste take piace as nearer as possible to the 
point of production (source) to minimize risk 

involved in transportation, 

- Any community recycle or dispose of waste it 

produces, inside its own territorial limits i ~e. 
pnnciple) 

:: 2. National Legislation 

National legislation is the best basis for improving 
HCW practices in a country. 

- Establishes legal controls and permits national 
agencies responsible for disposal of hcw {DoH) +- 
DEA8T applying pressure on its implementation 

; Legal package: 
e law, 

~ a policy docttrnent and 

technical guidelines 

Booel convention ttottionol cenlro 
Pre(orle 'c oeor 

' 
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' lrnportance of Legal Package 

- Specify treatment for 
different waste 
categories; 
Segregation i 
separation 

~ Collection 
- Storage 
- Handling 

- Disposal 
' Transport of waste 
- Responsibilities 
- Training requirements 

(consider resources, avaitahle 

facilities & cultural aspects on 

handling waste) 

~National Law 

May be alone "On Hazardous wastes or with 

Hospital hygiene and infection controln a 
specific chapter devoted to Health-care 
Waste, 
The Law inc)udes: 
o Clear definitions of hazardous hew + categories 

Duty of Care of waste producers and safe handling 

t specifications for record tracking and keeping 
Define penalties on non-compliance with the law. 

Regulatory and enh&rcement systems 

I ln Hospitals 

Hcw disposed in accordance to other 

relevant national legislation: 

- Waste in general 
- Effects of public health and the environment 

. - Air quality 

, Prevention and control of infectious diseases 
- Management of radioactive materials. 

annecNI neon Roplonacnntn'. . ' i-r'" 
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' 3. 1 Policy document 

. Outlines the rationale for legislation, nationai goals 
and key steps essential to the achieve these goals, 
It contains: 

Description of heath and safety risks from mismanagement 

v Reasons for sound and safe hcw management practices in 

hc establishments 

tjsting of approved lnethods of waste treatment, 
minimization, handling and disposal 

8. 2 Poiicy Document 

v Warnings against unsafe practices, eg, Disposal of 
hazardous waste in landfills. 

~ Management responsibilities within and outside hc 
establishments. 

v ASSeaament COSt Of hCW management 
v Record keeping and documentation 
~ Training 
~ Rules governing protection of "Workers health and safety. 

Key steps of HCWM; minimization, separation, 
identification, handling, treatment, and anal disposal. 

; 4. 1 Technical Guidelines 

- Should be practical and directly applicable 
- Shouid include following specifications: 

~ Legal framework for safe management of hcw, 
hospital hygiene, 8 occupational health and safety 
(limits of emesion of atmospheric pollutants a measures of 
protection oi water resources) 

- Recommended treatment 8 disposal methods for 
each health-cere waste 8 waste water. 

"' I 
Ssssl Csnvsnuen Reulnnel Centre 
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4. 2 Technical Guidelines 
1 

Flesponsibflities of the public health authorities, 
national environmentai body, heads of health-care 
establishmnens, scattered 8 smaller producers of 
hcw, heads of private or pub(ic vtaste-disposal 
agencies 
Safe practices for: 

tytini miza tie n 

Segregation / separation 
Storage 
Hanrttlng 
Transp on 

Workers' health and safety 
; pAAclples 

Francis Hyera, MD. 

o && co&uk& k&kkk&k o&k 'o;j 'I & . &k4 I. 
k 

Workers' health and safety 
ri'i: principle 

Good occupational and health safety measures 
include the following points: 
Proper training 

Personal protective clothing and equipment 

Effective occupational health program 

Immunization 

Post-exposure prophylaxis 

lofedicai surveillance 

Personal Hygiene 

k 
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""" Personal Hygiene 

Convenient washing facilities (with 
warm water and soap) should be 
available for personnel handling 
hazardous HCW. 

s Personnel should be trained on personal 
hygiene issues that reduce the risk from 
handling hazardous HCN. 

". "--'; Protective clothing 

i Helmets 
R Respiratory face masks 
a Eye protectors 
e Overalls 
~ Industrial aprons 
~ Leg protectors 
~ Industrial boots 
~ Disposable gloves (medical staffs or 
~ Heavy duty gloves (waste workers} 

Staff to be trained in ways af 
protecting their own health and safety 

Y~-, 
' s well as that of others 

e e PROTECT( YOLi R. HEALTH 'AeiO'SAFGTV Y(e. . (, ;:„' 
;:TLHOKOMELA; PHOLO;LE PABELEBGGO:(YA;GAGO» " . ( ( ". ; Meeeeaa»eee 
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t C ~ ~ 

"" Safe management practices 

a Waste segregation 

e Appropriate packaging of waste 

~ Waste identification 

Proper storage of waste 

e Adequate transportation 

Programme for response to 
l"'-" 

' 
injuries 

i Immediate first aid measures 
ff Immediate reporting 

Identify source of injury 

~ Obtain additional medical care 
~ Maintain medical surveil)ance 

ff Blood tests if required 
~ Record the incident in full 

ff Investigate the causes and report 
e Impiement prevention measures for similar incidents 

SIIffl COffffenttan RffSfaffaf Cffntm, 
Pnrffriff \'Iv. s ffff &ylMlffff WWgffjffffff ~W 

tOffffffff ffffffff ffffff ffff'. ffffff11I gffF~ ~~CD lffeffff~R ~t~ffffff 
ffffnffffiffffffff. ri nffnnW 

~ K%A $% 

HCWM Training, Pretoria 22-25 November 2005 53 



@: Cytotoxic safety 

Special measures should be taken when using 
cytotoxic drugs: 

o A specially assigned safety officer should supervise 
the safe management of these products and wastes 

o 
o Set up written procedures for handling products and 

waste 
Training of the staff about hazards, and handling and 
decontamination procedures 

~ Develop emergency programme for spills and 
accidents 

"': Emergency response - principles 

R Follow the waste management plan 

a Gean contaminated areas and disinfect 
if necessary 

R Limit exposure of workers 

;" Patience 

+ Personnel 

:: Environment 

Procedure for spillage cleaning 

R Evacuate the area 
R Decontaminate eyes ~ 

and skin 

~ inform designated 
person determine ~ 

nature of spiil 

o Provide first aid 

R Secure area o 

protective clothing 

Limit the spill 

Neutralize or disinfect 

Collect the sp&ll 

Decontaminate the 
area 

Rinse the area 

Seek medical care 
where necessary 

R oool Conoonllon Roylonol t ontro '", 
orotono 't, 'n& 
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@" . Reporting incidents 

All incidents including near misses 
must be notified as follows: 

i Description of incident 

a Where and when it occurred 

e Which staff were involved 

~ Other relevant circumstances 

A report should be made and records 
should be kept. 

Aims of education and training 

~ To make the waste management 
strategy effective 

I To create a competent workforce 

I Highiight employees' responsibilities 

a To protect employees' health and safety 

Target groups for training 

„, '-'-' ', (heaith-care establishments) 

s Hospital managers and waste managers 

s Medical doctors 

~ Nursing staff 

s Hospital cleaners, porters and auxiliary 
staff 

Saad Con~enUon Replant Centn, , :, . ~, ~'. " 
PIOtOAO 

er ~a~~ 
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"':, Training programme content 

Trainiog should be competence 
based with hands-on training in 
simu1ated real life situatians, on 
the following objects: 

~ Health-care waste policy with full 
justification 

a Instructions on individual 
responsibilities 

~ Octa iled technical instrucbons on 
procedures to be followed 

Training for waste management 
"'-~. ~ operators 

Information on risks, and health and 
safety advice 

~ Competence based training on all 

handling pracedures, including the 
management of incidents 

e Wearing of protective dothing 

~ Use of safety equipment 

~ Documentation and record keeping 

Training for waste 
i~': trensporters 

~ Risks related to the transported waste 
~ Hand(eg, (oading and unloading 

procedures 
e Procedures for dealing with spiliages 
~ Wearing of protective ciothing 
~ Equipment of the vehic)e 

~ Documentation and record-keeping 
procedures (e. g. consignment note 
SQSt&fll) 

Basei CanvanVon Renal Conte ', . i. ~ PrHerla 
4 ~kkt ct IW 
+a e ~w ~ air m oi, ir ~ ~ m csamw~ 
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collection vehicles with 
disposal of tttttreated 
H, Vlf. 

Health Care Risk Waste 
nnt treated according to 

internationally recognised 
standards. 

s No dedicated removal vehicle 

Inadequate washing/ 
decontamination of vehides 
Vehicles not correctly marked {SANS) 

s No tracking system 
~ SpiN response traini 
~ Inter-provincial 
s Registration 
~ Rural areas 

Training for operators of waste 
&' - treatment faciiities 

a Outline of the operation of the facility 

a Health and safety related to the 
operations 

a Emergency procedures 
a Technical procedures 

a Maintenance and record keeping 

a Emission control 

a Surveillance of residue quality 

B»»»l canwnclon R»sio»al c»»tre & 
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- Training for landfill operators 

~ Information on health and safety 

s Control of scavenging 

s Protective c(othing and personal 
hygiene 

i Safe procedures for landfilling HCNt 

Emergency response measures 

Dr Francis Hyera 
la!!I ~ ~ Laai 

a ~ . 4 

0 " I O 

e Polluter Pays Principle 
~ Meaithcare establishment pays for the safe 

disposal of the waste it generates 
a Minimization, segregation and recycling 

of waste 
rr Appropriate sizing of the waste 

management system 
e Anticipate future trends 

OaaaL Gill!Tall!hill RsgioLTLL CaLTLTLa 

alaTLLTa 
'i' 
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0 

0 internal costs: 
Segregation, packaging, on-site ftandiing 

and treatment: costs of supplies and 
labour. 

0 External costs: 
off-site transport and treatment, final 

disposal: paid to contractors wfto provide 
the service. 

0. 0 0 

ss initial capital investments: 
purchase of equipments 

0 Amortization of plant and equipment: 
over life time of equipment 

ts Operating costs: 
costs of labour and consumablss 

0 Contractual costs: 
for external services, e, g. . transportation, final 
disposal, 

00 0 ~ 0 

o Public funding of investment: 
compulsory use oi public facilities 

0 Private funding of investment: 
choice of private ieciiities and services 

0 Funding of investments by the health- 
care establishment: 
use of on-site treatment facility 

0 Funding of investments by several 
health-care establishments: 
cooperation between establishment to 

s»r»»l c»»»»»»»»»tl»»»» Raelaa»l cs»»r»»» r . r- 
rv»»orl ~ 

»» f ~»»»»»»»»»»K» 
»»»»»»Awe»»»»»»»» o»»» ~ m»»»»»e»*»»~»»»'s " 'm»»» 
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Advantages: 
s Inability of health-care establishments to raise needed 

capital 
«Expected greater efficiency than public facilities 

s Transfer of risk for operation 

Disadvantages: 
s Potential loss of control by the public agency 
~ May result in minimum level of services provided 

«Regular inspection and regulatory control required 

O r s s e 

Any agreement with private companies 
should 

iftclude the following points: 
sf Prescribe minimal levels of service k. t~tta, 

safety, psbllc ttsalth risk, set)tension) 

e Method of dealing with cost increases 
()nn t~. ~a) 

e Environmental concerns 
o Transfer ownership 

e a 

On-site waste management practices 
waste segregation, minimization and recycling 

Purchasing policy and stock management 
~ Comprehensive planning: 

develop and implement waste management 
strategy 

consider regional cooperation 
~ Cost accounting and control 

Choose adequate methods and technologies 
sTraining of personnel for efficient and safe 

irnplernentstion 

Beset cenysnssn ttstftsnst cense ', . '~, '. i 
Prstsris 
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Principles of the Supply 
Chain 

Dr Francis Hyera 

or Nor o o to oooo aogloMI at or a 
atter ' 

A * 
'ANN: NA 

, ' (rltroduction to Logistics 

Logistics: 
iS the mcvement Of COmmOditieS frOm One plaCe IO ancther 
according to schedule. 

importance of good logistics: 
ensure the continued availability of supplies and equipment, 
good logistics affects positivety the outcome of a programme or 
sertnce, therefore meeting customer's needs. 

! Purpose of Logistics 

To provide excellent cuatomsr service by; 
FutrrIIIng the Six NRIGHTS"; 

the RIGHT goods 
in the RIGHT quantities 
in the RIGIIT condition 

torjd detjvered 

to the RIGHT place 
at the RIGHT time 

for the RiGHT cost. 

I 

V 
V 

Saaol Cooooouoo ltaglooal Centra 
' I 
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I Importent Terminologies 
Ppdmm 

SICP4 PNI ~ INNIICtpss!t44 through hmh whorl It» Ndm d rlfletlNI 4 fwmhfa th4 «Sl lnw 
Lmd flora. 
~ Awe»I ol tsr» twmeen plmmg mo »der sna ecentng Ihe oenmfdmm fn peur etwe ready tw Uao 

Pmh ap bm 
~ Asyclom 'share ahqhN I»wl tmfmel de ide whaltheyamfdtcthe ~tacgdm AmccaNIN 

Atcc4bof \INC» lsgtlef le»I dl cent» pfo4Ucm le clwf I IoclblNC. 

Pvt systenl 
fl vlouun whore atc lowe Iaval foe p4nls demlc h!M mfwh Ihe/ fsqlsm eml wash, end puli to 4 ploducls 
down. Also essed qqcqrmoor ayolnn' 

bqmrnum alack lemt 
Tl» «noun t «I commodity by name anom whbh me slordwar a h oue 4 should nct »»sad und N r Nmal 
cvcNcstwmm, 

Sedate balance 
The qvanhty d ccmmmlieei an hand al 4 its»n pari oo, whnh is dale mnml by a phys col cmmL 

erl C4I ~ ' 

An awbddud alack qeapmg cdd qfal hecto inlarmemd abaul 4 stogie b end d 4 g Ivan pradf»L 
Slack lavsla: 

ofmmd4ICCII ielels in f4»lfwl lelbe el ~ ICCLNS pm»dr. 
Slum rag»la»I 

Tcds thai lr onlllc stocll I CVCITINCC end slehl ~ 
Wwldng Cloak 
~ Acuvnt d cornmod»m by rmne between maamlar and msdmum slash ievab. 
I»us vauclur 
~ Thfc lo m m decl m Ihe pvg system. tt lsh Ihe same Snd quand y is su»i Io 4 tacgrty m wdl ss rn a 

smelelf ccIUnlh ct Inde rtcefNSL 

I Components of Logistics Cycle 

s Serving customers 
d Product selection 

o Forecasting and procurement 

e Inventory management 

w Logistics information: money, people etc 
w Quality monitoring 

The Logistics Cycle 

Bmqet Convention Regtooqt Centre '. . . I 
Prwori ~ 
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l Inventory Management ii) 

Physical inventory definition. 

Counung by hend the total number of sech 
commodity type and by expiry date in the stare. 

importance of conducting physical inventory: 

Tc identify discrepancies between sctusi supplies snd 
what is recorded in the bin card 
To detect any supphss that hss expired or sre 
damaged 
To know how much of each commodity is ln store. 

! inventory Management (ii) 

r s/car/ ven 

Complete physical inventory 
All products/commodiuss are inventoried at the ssms 
time. Normal/y yearly. 

Partial or sample physical inventory: 
some cr ths products are inventoried at different times 
for examp/e psrlial inventory of s spectfic product is 
done at each reorder point to vsrrly quantities. 

Key measurementa in inventory: 
Average Monthly Consumpson Rate (AMCrt) 
Months of Supply at Hand (MQS) 

' 
Minimum/Maximum Stock Levels 
Amount of commodity to order 

r'"' 

I Logistics Management 
information System (LMlS j 
e Definition: 

ls a set of a well coordinated procedures that ensure 
ef/ective flow of information. 

s it ensures the seven Rights: 
Right product 
Right quantities 
Right place 
Right time 
Right condition 
Right coat 
Right customer 

y 

r no 
Preter 

arsssv I~4y~awnlrsI n6'. ~ a%us ~ 
~ ds $Ã ~~ ~ ri~cl I I~ ~ wal ~ ~~ ~~rasa ~~~aas a ~us 

e . ~ iiiÃlialtlrr ~ sssetm HCW'M Training, Pretoria 22 -25 Noventber 2005 



I Role of LMlS on Ensuring the 
Seven uRlGHTSn 
Helps answer the following questions to 
logistics managers for decision making: 

Which goads are required? 
~ Whet qu anti tins? 
e What kind of gauds are required? 

Whale are thn gauds required'r 
~ When are the goads required? 

Haw are goods gaing ta get there& 
Wha requires the gauds . 

l LMlS in the Logistics Cycle 

Logistics 

Im errÃrr 
reehesefllelll 

Clleremet 
Sererte 

Ptedlrel 

mrna seremrrm 

Preemelheh 
t 

I importance of LMIS 

It indicate when to order supplies 
Highlights the poshion ot supplies in the pipelme and whether 
commodrlies need to be pushed from higher to lower levels 

n It captures information on where consumption is highest and 
whether more resources are required 
Highlights loses in the system, which requires action 

e POintS Out battleneCkS in the SyStem, thuS enabling atrluetrnentS. 
Picks out information on 'nearly expired' commodities, thus 
redistribution. Expired ones are also picked out, thus enabling 
destruction, 

ethel Cnrwenaen aeelnnnl Cenlre 

r 

Premrl ~ 
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rte rm ltmm emm t i et rrt mA 

m tram nn» re rtnretrmmmmmm~ ~ HCW M Training, Pretoria 22 -25 November 2005 



li important Activities in Logistics 

Only three things happen Supplies 

in Logistics systems: 

s Supplies can be STORED as inventory 

s Supplies caanbe DISTRIBUTED from one facilityto 
another 

s Supplies can be DISPENSED to customer at a 
facility. 

Ii Design 8 Characteristics of 
functional 1MI 8 

Data items needed for LMIS: 

Stock at hand 

Rats of consumption 
Loses and adjustments, 

Functional LMIS should: 

Keep data items that need to be rollected to a 
minimum 

Ensure that forms are not complicated 
Ensure that forms does not take along time to 

complete. 

i 

! Monitoring, Evaluation and 
Supervision. 
Monitoring: 

The routine tracking and reporting of priority information about a 
programme and its intended output and outcomes. 

Evaluation: 
«A rigcrcus, sCientifica'lly based collection of injection safety 

activities, characteristics, and outcomes that determines the 
mart or worth of injection safety practices. 

s«««l convenoon rt«crenel c«nrr«, ' &, ' ~. . i. 
Prelarl ~ h' tel «&yfl ««pal«v 4M 
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' Rationale of Logistics EvalUation. 

e To make informed logistics decisions regarding 
operations and service delivery. 

s To ensure the most effective and efficient use of 
resources. 

-s Tofind out the extent to which a programme or 
project is having or has had on desired impact. 

s To determine the extent to which the programme or 
project is on track and to make any needed 
correction accordingly. 

I PUr pose of Logistics Supervision 

N To ensure health care workers have the knowledge skills needed 
to effectively manage ths logistics system 
To identify performance level and ta'ke appropria'te ac(iong 

To ensure that established logistics guidsiinss and procedures 
are being followed 

To provide on-the fob training 

To ensure that personnel at all levels carry out their 
responsibilittes. 

jndtcatora: 
Types ol date required: 

tnpul indicators. 
~ ouwtay at deuaee wppbed Ilawe voucneri 
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I Logistics Core indicators: 

Fitese are quantitative end cover most 
aspects of a logistics cycle and are used to 
monitor, evaluate and supervise many types 
of interventions; 

LOgirtiCS management irrtOrme'ticn Syetorn (Llcils) 
qvsNy 
Storage conditions 
Order fill rale 
Sicko Orrtfroqvenoy 
Adequate stock stalks 
Forecast accuracy 
stakeholder commlimsnt to procvrement plan 
Ekietenoe Or an arraqrrete malo-terar Orcoorement 

plan. 

Training of Healthcare Workers on 
Waste Management 

Or Francis Hyera 

swff cwwwff swrlffw cww 

Aims of Education and Training 

o To make the waste management 
strategy effective 

o To create a competent workforce 
a Highlight employees' responsibilities 
o To protect employees health and 

safety 

P weak 
rwowwrwrwwffeffffww ffw ww ~ R atve M 
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EDUCATION AND AWARENESS 

TI'BI A I fig GAG CBPBCI'tg 

boildlng 

i. , increasing of the awareness on nsks and problems 
from }}CW among stakeholders 

2. Know-ledge transfer for the controlling authorities to 
ensure the correct su pervtsion of the HCW 
management 

3, Creation of a responsibihty structure for HCW on 
generator level 

4. Capacity building among the responsible persons in 
the hospitals and clinics 

5. set-up of a framework and foundation I'or later on to 
be implemented integrated waste management 
systems 

Target Groups for Training 
ihealth-care eatahttehraenta} 

o Hospital managers and waste 
managers 

o Medical doctors 
o Nursing staff 
o Hospital cleaners, porters and 

auxiliary staff 

PIItarkI 
Rf Agll~l+ AhHCM ~OW 
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The "Hospita) ttfifaste 
Executive'" (HWE) 

c 

c 

The hospital waste executive is the head of the waste management, 
He/She is responsible for the supervision of the waste management, 

introduction ol new methods and for the training of the employees. 

Training Programme Content 

Training should be competence based with 
hands- 

on training in simulated real life situations, 
on the 

following subjects: 

tlealth-care waste policy with Full justification 
instructions on individual responsibilities 
Detailed technical Instructions on procedures to be 
followed 

penodlcal repetition courses will refreshen and 
update the knowledge. 

The HWE 

ab information snd Modvatlon: e. g. «sining, eensliieation end 
motivation oi ihe hospital staff; Infcrtneticn oi atakeholdere, etc. 

Initiative and Innovation: introduction oi enwrcnmentat friend'ly 

prccedurea, replacement cr dispose«lee; ecological purchasing, . . . 

Monitoring snd Supervision: The Internal waste logistic Including 
segregation, collection, storage and dispose« capacity building, eic. 

4 Reporting snd Documentation: Accidents and incidents combined 
with hospital waste; documentation of waste activities, . . . 

asset Ccavectlon aeo«Dial Cases 
Prereec lllr~aee\4N ~ 
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Training for Waste Management 

Operators 

o Information on risks, and health 

and safety advice 

o Competence based training on all 

handling procedures, including the 
management of incidents 

n Wearing of protective clo'thing 

o Use of safety equipment 
o Documentation and record keeping 

Training for Waste Transporters 

o Risks related to the transported 
waste 

o Handling, loading and unloading 
procedures 

o Procedures for dealing with spillages 

o Wearing of protective clothing 

o Equipment of the vehicle 

o Documentation and record-keeping 
procedures (e. g. consignment note system) 

Training for Operators of Waste 
Treatment Facilities 

o Outline of the operation of the 
facility 

o Health and safety related to the 
operations 

o Emergency procedures 
o Technical procedures 
o Maintenance and record keeping 

o Emission control 

o Surveillance of residue quality 

t 
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e use oi appropriate oootsioers for 
saith Care Risk V/aste as welf sa 
th Care Geoerst Waste 
aerie 

Internal storage and 
collection of Health Care 
Waste done in a safe and 

hygienic inanne. 

lite learrae fir Ie 
stnslE'Asnl%E nser@ 
s %%~oai@Y. *, . r ~ 

N, b n r 

Training for Landfill Operators 

o Information on health and safety 
o Control of scavenging 
o Protective clothing and personal 

hygiene 
o Safe procedures for landfilling HEI 
o Emergency response measures 
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Hc heft 

48 alii-isnn, litrcs 

Accessory 
' Mofrilc Wall 

McJ r'Ar( 

Trans rtcr 
7, TS, 24 11114L1nc litfcs 

Access Plus 

eferences: 
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Faoahataye Guide 
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Baoaground Dooumsnl on the hlvlagwnent of Hmlth carl waste. Final Droit blay 2000 

~ . Teacher' ~ Guide, fManagenfonl el wastes from fmaItfveme adlvlaee' 
A. Pruaa, W. K Tawnend; WHO: Genwra fags. 

Traming Menuat "Course presanrrtlona and suppmt rnaterlelR 
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PROJECT 

MAKING MEDICAL INJECTIONS SAFER 

SOUTH AFRICA 
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