








Guide to the management of residues generated in health establishments  65

FIGURA 19
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Similarly, a budget must be drawn up for the construction of the final storage deposit that inclu-
des the factors mentioned below in table 11:

TABLE 11: GENERAL BUDGET for the CONSTRUCTION

of FINAL STORAGE DEPOSITS in 3rd-LEVEL HEALTH ESTABLISHMENTS

Nº Description Unit Quantity Price per 
unit in Bs.

Total
Bs.

1 Start-up of works. Gl 1,00 2.595,60 2.595,60

2 Detailed layout of medium-sized works. Gl 1,00 757,99 757,99

3 Excavation 0-2 m semi-hard terrain. m3 4,32 33,54 144,89

4 Foundations, stone and cement, 40% built-
in stone, ratio 1:3:4. m3 2,70 493,04 1.331,21

5 Stone and cement layer on foundations, 
50% built-in stone, ratio 1:3:4. m3 0,65 563,62 365,23

6 Damp-coursing on foundations. m2 2,16 17,92 38,71

7 Brick wall 6h and = 0.12 m, ratio 1:5. m2 45,30 91,53 4.146,31

8 Reinforced concrete tie beam. m3 0,90 2.100,66 1.890,59

9 Flooring with small stone. m2 20,00 48,67 973,40

10 Cement floor with cement layer subfloor 
1:3:4 and = 5 cm. m2 20,00 69,25 1.385,00

11 Floor of enamelled ceramic on paving, 
includes subfloor. m2 20,00 155,25 3.105,00

12 Coloured ceramic tile covering, including 
wall rendering. m2 40,10 123,29 4.943,93

13 Exterior rendered with lime-cement–
sand, on brick wall. m2 45,30 76,21 3.452,31

14 Interior stucco rendering on brick wall. m2 15,30 43,65 667,85

15 Floor grille (width = 0.20 m). ml 9,20 312,43 2.874,36

16 Fitting of laundry, reinforced concrete. Pza. 1,00 443,99 443,99
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Nº Description Unit Quantity Price per 
unit in Bs.

Total
Bs.

17
Concrete walkway and = 4 cm, ratio 1:2:4, 
with paving.

m2 18,00 65,33 1.175,94

18 Concrete kerb 15 x 50 cm. ml 26,00 84,25 2.190,50

19 Colonial tile covering (includes trusses). m2 23,00 282,18 6.490,14

20
False ceiling - includes plaster, woodwork 
and mesh screen.

m2 20,00 140,52 2.810,40

21 Exterior painting, latex or similar (two 
coats). m2 45,30 25,30 1.146,09

22 Interior painting, latex or similar (two 
coats.) m2 15,30 18,78 287,33

23 Wooden ply/blockboard door frame 2» x 
4» fitted on-site. m2 6,00 705,59 4.233,54

24 Provision and fitting of double lock. Pza. 2,00 149,39 298,78

25 Metal window (including glass). m2 2,50 188,04 470,10

26 Drinking water installation 3/4” Pto. 1,00 371,45 371,45

27 Provision and fitting of chrome tap 1/2” Pza. 1,00 36,07 36,07

28 Provision and fitting of switches. Pza. 2,00 26,82 53,64

29 Provision and fitting of power point. Pza. 1,00 34,41 34,41

30 Lamp, 250 w. Pza. 2,00 157,85 315,70

31 Clearing and removal of rubble. m3 1,62 48,58 78,70

Total (Bs) 49.109,15
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6.8.2. CHARACTERISTICS of RECIPIENTS/CONTAINERS

Recipients must be labelled, identifying the type of residues they contain, and covered. They must 
be of a washable material allowing periodical disinfection.

Containers must be mobile, with rounded internal edges, rigid and resistant to ruptures or per-
forations.

TABLE 12: CHARACTERISTICS of RECIPIENTS/CONTAINERS

COLOUR* SUBCLASS TYPE of
RECIPIENT

CAPACITY***
(litres)

Red A-1 Plastic containers with wheels. 60-80

Red A-4 Plastic containers. Up to 10

Red A-6 Plastic containers with wheels. 60-80

Red A-2 Plastic containers with wheels. 60-80

Yellow A-3 Plastic containers with wheels. 60-80

Yellow A-5 Contenedores de plástico. Up to 100

Blue B-2** Plastic or rigid cardboard recipient. Up to 100

Black C Polyethylene bags, inside
wheeled plastic recipient.

200-1.000

Source:  NB 69003.

* The colour code differentiates the handling of residues.
** Residues in subclasses B-1 and B-3 are to be handled in accordance with the applicable norms for dangerous residues.
*** The capacity will depend on the volume of residues generated.

6.8.3 HANDLING of RECIPIENTS

The different types of recipient must be duly separated and identified with the corresponding 
colour and label.

The fixed recipients must be washed and disinfected after delivery to the external operator.

Mobile recipients must be washed and disinfected before re-use.

Final external storage points in immunisation campaigns will be the same points as used for ser-
vice provision in the health establishment.
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7Chapter 7

EXTERNAL HOSPITAL
RESIDUE MANAGEMENT

16.	 NB 69004.

External management, as its name indicates, is conducted outside the health establishment. It 
comprises the collection, transport and final disposal or confinement of residues generated in health 
establishments. Generally these activities are carried out by external public or private operators, 
under municipal supervision and/or regulation. Below are presented a list of specifications:

7.1. EXTERNAL COLLECTION16

■■ Those residues that do not comply with the norm BN 69003 present some deficiency in pack-
aging or labelling. Once these deficiencies are corrected, prior to their delivery to the external 
service, they will be classified as class A and managed as such.

■■ Class A and class B residues (subclass B-2) must not be compacted during collection and trans-
port.

■■ Containers must be washed and disinfected after use.
■■ Class A and class B residues (subclass B-2), with or without treatment, must not be mixed with 

each other or with any other kind of residue.
■■ The required frequency of class A and class B residue (subclass B-2) collection is specified in 

table 4, norm BN 69003.
■■ Class C residues must be collected as indicated in table 4 of norm BN 69003, according to dif-

ferent timetables and frequencies.

7.1.1. OPERATION

■■ A vehicle may serve several health establishments in following its established route and staying 
time, according to norm BN 69003 (storage).

■■ The transport for final/treatment or disposal must employ vehicles exclusively for this end, to-

tally hermetic and equipped to avoid the shifting of containers during the journey.
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■■ When the collection and transport time of residues is longer than 24 hours (or shorter, if 

conditions are hotter and more humid), vehicles must be equipped with isolating materials or 

refrigeration systems.

■■ The operator in charge of collection must draw up and present a six-monthly qualitative and 

quantitative report to the Municipal Government, regarding management of class A and B resi-

dues (subclass B-2) that have been collected and transported; the qualitative component will be 

conducted by random sample, carried out with due precaution. The competent authority will 

make the report known to the establishments that receive the service.

■■ It is crucial to have a risk prevention plan that reduces vulnerability to internal and external 

contingencies.

■■ It is necessary to train operative personnel continuously in matters of residue management and 

how to act in emergency situations, so as to avoid risks in collection and transport.

■■ Operators must have work risk insurance for their dependents.

■■ They must also have liability insurance for damage to third parties.

■■ The sanitary register identity card must be obtained for personnel operatives; carrying this card 

is obligatory.

■■ Maintain a complete and up-to-date register of staff vaccinations (hepatitis B and tetanus).

■■ Observe established collection and transport routes, taking into account safety and efficiency 

criteria.

■■ Have an adequate preventive maintenance programme for their vehicles.

7.1.2. CHARACTERISTICS of the COLLECTING VEHICLE

■■ The vehicle’s bodywork must be constructed of rustproof material and be closed, with a double 

floor (waterproof lower floor connected to a tank) in order to collect surplus liquid.

■■ Be fitted with belts or other interior devices to hold down the containers.

■■ The vehicle must have a separate compartment or installation for residues belonging to sub-

classes A-4 and B-2.

■■ Transport vehicles must be identified according to the norm BN 69008.
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Ventilación
Puertas
traseras

Cerradura
llaves

Separador

Sistema para sujetar los contenedores

RIESGO BIOLÓGICO

CARROS RECOLECTORES DE RESIDUOS HOSPITALARIOS

■■ The vehicle must have the following equipment, as a minimum:

▼▼ Extinguisher available for immediate use (loaded and up to date).
▼▼ Preventive signals.
▼▼ First-aid kit and tools required by the Transit Code.
▼▼ Personal safety and protection equipment.
▼▼ Equipment for spill contingencies (for example: differentiated bags, rigid recipients, stiff-

bristle brush, absorbent paper, dustpan).

FIGURA 20: VEHÍCULO RECOLECTOR DE RESIDUOS HOSPITALARIOS
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7.2. FINAL DISPOSAL of RESIDUES

Final disposal consists of confinement of infectious residues class A and of the special class B (subclass 
B-2) in a safety cell, whose engineering work must be executed under established norms and subject to 
rigorous control of construction, operation and maintenance, so as to avoid contaminating the soil, water 
and air and protect the health of the population. It is important to point out that among health establish-
ment residues, the quantity of persistent toxic products is reduced, so that the safety cell does not turn 
into a toxic dump.

On the other hand the final disposal of common class C residues will be conducted in a sanitary refill..

Class A and B (subclass B-2) residues that have received inerting, encapsulation and solidification 
treatments must be placed in cells or differentiated installations. This prevents damage from opera-
tion work on the common residue cell class C (compacting), affecting the condition in which they 
were left and annulling the effects of treatments (see norm BN 69005, number 6 - Treatment of class 
B - subclass B-2 residues).

7.2.1. RESIDUES ACCEPTABLE IN THE Safety cell

Residues that may be accepted in the safety cell are the infectious class A and special class B 
(subclass B-2), when they have received no treatment.

IMPORTANT: 

The object of the final disposal of 
infectious and special residues is to 
isolate pathogenic microorganisms 

and reduce risks, so as not to present 
health and environmental dangers.
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7.2.2. LOCATION OF THE SAFETY CELL

In locating the safety cell, factors established in BN 759 must be considered, which may be 
summed up as follows:

TABLE 13: SPECIFICATIONS for the LOCATION of the Safety cell

General Climatological and hydrological

▲▲ Do not locate in protected areas, natural reserva-
tions or at sites of archaeological interest.

▲▲ Leave a minimum distance of 1,000 m from the 
perimeter fence of the ecological area if these are 
close by; the same applies to areas where crops are 
grown, or potential agricultural areas.

▲▲ Leave a minimum distance of 300 m if there are 
nearby highways, primary roads, telephone networks, 
telegraphs, railways or electric power conduction 
lines.

▲▲ Leave a minimum of 1,500 m if there are gas or oil 
pipelines and poliducts.

▲▲ Leave a minimum of 500 m if there are aqueducts 
and canals.

▲▲ Leave a minimum distance of 2,500 m from the clos-
est populated nucleus. This distance may be greater 
according to the “Evaluation Study of Environmental 
Impact”.

▲▲ Climatological and hydrological
▲▲ Locate outside flood zones with return periods of 

100 years.
▲▲ Do not locate in swampy zones, marshes, wetlands 

and similar areas.
▲▲ Leave a minimum distance of 1,000 m from the banks 

of bodies of surface water or from the base of dikes, 
if these exist.

Geological Hydrogeological

▲▲ If the site is close to a fault, it must be demonstrated 
by quantitative studies that the site is hydro-geologi-
cally safe, as well as sufficiently stable for engineering 
works.

▲▲ Locate outside zones where slopes may be unstable 
due to static or dynamic movements.

▲▲ Avoid location in zones where differential subsid-
ence may appear, giving rise to a fracture or fault in 
the terrain and/or structures.

▲▲ Avoid location in zones where phenomena of car-
sism may be produced, such as hills or other forms 
of this type.

▲▲ If the site is on fractured or granular materials, it 
must be demonstrated that the time taken by any 
contaminant to reach bodies of surface or subterra-
nean water will be over 300 years.

▲▲ The minimum distance from wells (operative or 
abandoned), or any other water supply sources, must 
be greater than 1,000 m, guaranteeing that there is 
no effect upon these bodies of water.

▲▲ The minimum value permitted for interphase E, de-
fined as the thickness of the soil between the level of 
soil displacement, and the maximum level of rise in 
aquifer waters, will be 200 cm. The maximum value 
permitted for hydraulic conductivity k of the surface 
deposit will be 10-7 cm/sec; a terrain with this value 
must present a minimum thickness of 200 cm.

▲▲ Do not locate in zones where aquifers recharge..
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It is necessary to emphasise that the location of the safety cell requires geological, hydrogeologi-
cal, hydrological and climatological studies. Investigations of seismic risk, effects on protected natural 
areas, civil works and population centres are also necessary.

If the aforementioned requisites are satisfied within the area of the existing municipal sanitary 
refill, then the safety cell can be located in this area; however it is advisable to distance the safety cell 
from the sanitary refill cells so that it is isolated, avoiding contamination by pathogens from domestic 
and/or municipal residues.

7.2.3. POSSIBILITIES for FINAL DISPOSAL
         of CLASS A and B (SUBCLASS B-2) RESIDUES

Class A and B (subclass B-2) residues, in accordance with the levels of health centres and the 
existence or otherwise of municipal collection services, transport, treatment and final disposal, can 
be disposed of in the following manner:

Class A residues:

■■ When, independently of the level of attention, the health establishments have a municipal resi-
due service; depending on the treatment that the residues may or may not receive, they can 
disposed of in safety cells, cells or differentiated installations - or common residue cells, (under 
special conditions), if the former are not available.
For establishments of attention levels I and II, or rural establishments that may or may not 
have access to municipal residue services, these may be disposed of in micro-cells (see 7.2.8.).

■■ Once health establishments have access to external management services for their residues, 
they cannot continue to use their own premises for this purpose; consequently any temporary 
micro-cells that have been installed must be closed.

7.2.4. FLOWCHART for the IDENTIFICATION
          of TYPES of RESIDUE to be CONFINED in the SAFETY CELL

The following flowchart shows the process of residues generated in health establishments, from 
their generation to their final disposal.
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FIGURE 21: FLOWCHART of RESIDUES

GENERATED in HEALTH ESTABLISHMENTS
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7.2.5. DESIGN of the SAFETY CELL

In order to begin designing the safety cell it is necessary to know the quantity of residues gener-
ated in the area of the beneficiary population. It is also necessary to know the composition of these 
residues (see the norm BN 69002–2 for calculation methodology).

7.2.5.1. GENERATION of RESIDUES
             in HEALTH ESTABLISHMENTS

At the time this document was drawn up, adequate classification of the residues generated in 
health establishments was still being implemented. Therefore this generation includes the three 
classes of residues (A, B-2 and C), and it is thus possible to show the following data:

TABLE 14: QUANTITY OF RESIDUES GENERATED

Municipality
Residues generated

Ton/month Kg/day

Santa Cruz 44,8 1493

Cochabamba 42,7 1423

La Paz 41,8 1393

El Alto 13,0 433

Tarija 12,9 430

Potosí 12,3 410

Sucre 10,8 360

Riberalta 9,0 300

Trinidad 8,9 297

Oruro 7,5 250

Montero 7,2 240

Coroico and Chulumani 1,1 37

Source: In-house adaptation of the RGES Final Disposal Manual. Swisscontact, 2008.

Analysing the above table, it is noticeable that the generation of these residues varies according 
to the quantity of health establishments existing in each municipality. However, by making a statistical 
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analysis of the per capita production of residues generated by inhabitants versus the daily produc-
tion of each user receiving attention in any health establishment (see appendix 7), the following value 
can be inferred:

	 Daily production ofresidues
	 in health establishments             =	 0,073 Kg/user.

Note: this figure could be used as a reference to the quantity of residues generated in health estab-
lishments, with emphasis on intermediate cities and the rural area.

7.2.5.2. DESCRIPTION of RESIDUES
             GENERATED in HEALTH ESTABLISHMENTS

Following the descriptions conducted in different health establishments across the diverse re-
gions of Bolivian territory (see appendix 8) and Swisscontact’s experience of cooperation in differ-
ent Bolivian municipalities, a percentage composition can be drawn up in accordance with figure 22:

FIGURE 22: PERCENTAGE COMPOSITION, IN WEIGHT,

of RESIDUES GENERATED in HEALTH ESTABLISHMENTS
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7.2.5.3. PRIOR DESIGN CONSIDERATIONS

For the design of the safety cell the following must be considered:

■■ Access to data on the generation and municipal classifications of residues and/or of classifica-

tions of health establishments in the municipality (see norm BN 69002–2), to determine and 

project the quantity of residues that the safety cell and the cell or differentiated installation will 

receive, considering a period of design of five years as a minimum.

■■ Ensure accessibility to the site and availability of covering material.

■■ Evaluate the soil characteristics: type, permeability, aquifer level.

■■ Establish the climatic conditions: rains, relative humidity, temperature, wind direction and 

velocity.

■■ Select the method of operation for final disposal (area, trench, or a combination).

■■ Waterproof the safety cell, on its base and slopes, using clay and/or geosynthetic membranes.

■■ The waterproofing system must reach a hydraulic conductivity coefficient of 1x10-7 cm/second.

■■ Estimate the generation of leachates and design a system to collect them, either with a 0.5% to 

2% slope, or employing a pumping system.

■■ Consider installing a perimeter safety fence.

■■ Design the management of surface waters so as to avoid their entry into the safety cell, espe-

cially when the cell base is below the level of the terrain and pumping systems must be used.

7.2.5.4. DESIGN of the SAFETY CELL

For the design of the safety cell the following specifications must be taken into account:

a. Height of the cell
The maximum height of the daily cell must be less than that established for the sanitary landfills, 

including the thickness of the layer of residues to be disposed of and the covering material required.

b. Width of the cell
The width of the daily cell (workface) must be determined by the length necessary for its ad-

equate functioning and the execution of necessary manoeuvres. According to the width and height 

of the daily cell its “depth” or “bottom” will be determined.
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c. Covering material 
The moulded daily cell of residues must be covered with a layer of lime and then with earth. This 

covering must be thick enough to completely cover the residues and correct any irregularities in 
the residues, in such a way that the finished surfaces are clean and the slope between 1% and 2%, 
necessary to prevent erosion and permit controlled drainage of the surface rainwater runoff. The 
covering will have a minimum thickness of 0.25 m, rising to 0.30 when exposed to erosive agents 
for prolonged periods.

d. Calculation of useful life for the site
A minimum period of five years’ useful life must be considered for the safety cell.

e. Calendar
The daily cells are to be filled according to a programme: by layers or by stages of the sanitary 

refill, indicating the date on which they are to be occupied, as well as their levels of displacement 
and of finished floor.

f. Waterproofing system 
The waterproofing system must be designed for the base and walls of the cell, and will consist 

of a combination of natural and synthetic materials. It should be demonstrated that the materials 
making up this system will not deteriorate  or lose their properties, as well as being resistant to the 
physical force resulting from the weight of the residues that will be placed upon this waterproofing 
system. These properties must be guaranteed by the manufacturer for a period of 20-25 years after 
the closure of the sanitary refill. The bottom layers must be placed carefully on a base that is in a 
condition to prevent its tearing and provide uniform support. It must also be covered with an ideal 
material for giving protection against mechanical damage.

In this way, in accordance with the construction experience of Swisscontact, the following as-
pects can be retained:

■■ In places where soils are not impermeable, they must be conditioned with fine lime-clay materi-
als from some supply location.

■■ Condition 30-40 cm of the soil on the base and slopes, and adequately compact the terrain, 
avoiding the formation upon it of air pockets.

■■ Carry out the compacting of the natural terrain using the last layer of sieved soil. In order to 
avoid any damage to the geomembrane place a layer beneath it of 1 mm of PEAD, then a layer 
of 30-40 cm of clean sand to protect the geomembrane, which turn will serve for drainage.
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g.Drainage
It is recommendable to design drainage for each cell, consisting of PVC tubing class 9” by 4”, 

perforated and covered with geotextile MT-200 (to avoid the entry of fine materials that may block 
drainage).

Similarly the drainage must have a chamber for pumping and cleaning the tubes, since the leachate 
and covering material (natural soil) generates a layer which forms a crust on the collection system 
(tubing), causing possible blockages in the tubes and hampering the extraction of leachates.

h. Gradients
The walls of the cell must be between 1:1 (V:H) and 1:2, according to the site, so as to have ad-

equate support from the geomembrane on the natural soil. In order to reduce the risks of breaking 
the geomembrane the use of geotextile is recommended.

i. Chimney
So as to liberate the possible volatile compounds produced by the decomposition of the resi-

dues, the cell will have a chimney with netting and perforated 4” PVC tubing at its centre.

j. Perimeter Wire Mesh 
A perimeter wire mesh must be installed around the cell to avoid the entry of alien personnel 

or animals.

7.2.6. BUILDING CRITERIA for the SAFETY CELL

Consideration of the following construction aspects is recommended for the emplacement of 
the safety cell:

■■ Cleaning of the area.
■■ Construction of a means of access to the cell.
■■ Calculation of the excavation, refill or both according to the design of the cell.
■■ Levelling and streamlining of the base and slopes of the cell.
■■ Compacting of the terrain.
■■ Construction of anchorages, if geosynthetic materials are used.
■■ Installation of geosynthetic materials (to be used when the hydraulic conductivity is not of the 

recommended value).
■■ Construction of the leachate collection system.
■■ Construction of the drainage system of surface waters.
■■ Construction of a perimeter fence.
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An emergency area must be constructed in case conditions alien to the service do not permit 
access to the safety cell. The operating period for this area must not exceed three (3) months. If an 
emergency area is not available, the residues can be confined in the common residue cell, anticipat-
ing immediate attention.

7.2.7. OPERATION of the SAFETY CELL

The following actions are planned to achieve adequate operation of the cell:

■■ The disposal of residues must be carried out manually, by successive vertical layers, until a height is 
reached of between 0.50 m and 1.00 m according to the quantity and conditions of residues for dis-
posal.

■■ For each layer of residues a bath must be applied with a lime solution; the ratio for the lime whitewash 
is one (1) part lime to three (3) parts water.

■■ The residues must be totally covered (upper part and sides exposed), with a layer between 15 and 
20 cm thick, carefully compacted manually to avoid pressure that may affect the presence of the solid 
residues and bottled liquid.

■■ In the case of presence of insects, sprinkle the residues with ecological insecticide.
■■ A daily register must be kept of the quantity, origin and location of the discarded residues.
■■ The final covering of the cell will be between 30 and 50 cm thick, considering a gradient from the 

centre to the sides of 2% to 4%; this slope may be greater, depending on topographical conditions.
■■ If possible, the area consigned for the disposal site can be roofed. This applies to regions with high 

rainfall, small cells, and/or those that are installed on health establishment premises.

7.2.8. MICRO SAFETY CELLS

If the municipality does not have a safe final disposal service for Class A and B (subclass B-2) resi-
dues — a situation pertaining above all in the rural area of our national territory— health establish-
ments should have a micro-cell on their premises, to minimise the effects that their residues may cause 
to the hospital community or to the population in general. To fulfil this aim the micro-cells should:

■■ Be of dimensions conducive to the management of residues and the Health Centre’s needs.
■■ Construct the micro-cell with the same precautions indicated in point 7.2.5.2.
■■ Be waterproofed, so that it does not permit liquid to leak out or seep in.
■■ Cover the residues periodically placed inside, according to their characteristics and handling 

possibilities. The covering layer will have a minimum thickness of 20 cm.As far as possible de-
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marcate the micro-cell by means of a fence.
■■ Signpost the micro-cell according to established norms.
■■ Must be roofed.

The health establishments of the rural area to dispose of the residues class B (subclass B-2) in 
the micro-cell, must as far as must carry out prior treatment of inerting, encapsulation and/or so-
lidification. Below are presented examples of design and budget for the construction of micro-cells:

TABLE 15: GENERAL BUDGET for the CONSTRUCTION

of the MICRO SAFETY CELL

Nº Description Unit Quantity
Price per 

unit
Bs.

Total 
Bs.

1 Start-up of works. Gl 1,00 1.259,63 1.259,63

2 Resetting and layout, medium-sized works. Gl 1,00 894,43 894,43

3 Excavation 0-2 m with agotamiento. m3 46,42 57,44 2.666,48

4 Excavation 2-4 m with agotamiento, semi-
hard terrain.

m3 28,79 77,23 2.223,48

5 Provision and installation of geomembrane. m2 57,18 80,00 4.574,40

6 Concrete walkway and = 4 cm, ratio 1:2:4 
with paving.

m2 37,60 77,09 2.898,56

7 Reinforced concrete, ratio 1:2:3. m3 13,54 2.442,61 33.077,85

8 Provision and fitting of metallic cover 
(stainless steel plate).

m2 1,44 799,39 1.151,12

9 Foundations of Stone and cement 40% of 
built-in stone, ratio 1:3:4.

m3 6,72 581,79 3.909,61

10 SLayer on foundations of stone and cement, 
50% of built-in stone, ratio 1:3:4.

m3 0,90 665,07 595,90

11 Provision and fitting of malla olímpica c/poste 
of f.g.2» c/sobrecimiento and dados of anclaje 

of Stone and cement h=2.50 m.

ml 28,00 594,39 16.642,91

12 Metallic door with malla olímpica. m2 2,09 1.198,81 2.505,51

13 Refilled and manually compacted. m3 8,06 32,19 259,58

14 Clearing and removal of rubble. m3 67,15 57,32 3.849,10

Total (Bs.) 76.508,57
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FIGURE 23: MICRO SAFETY CELL

When the municipal service is implemented, the micro-cell will not be able to keep operating on 
health establishment premises.
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7.2.9. CLOSURE of the SAFETY CELL 

Once the safety cell has reached its useful capacity for the storage of residues, it must be covered 
with a clay material. The height of this material may vary between 30 cm and 50 cm, depending on 
climatic conditions, the inclination of the terrain, presence of vectors and other factors.

7.2.10.	 CONTROL, SUPERVISION and ENVIRONMENTAL
	 MONITORING of the SAFETY CELL

Considering the optimum working of the final disposal site for residues generated in health es-
tablishments (safety cell), the ideal technical personnel must carry out the control and supervision 
of each of the activities inherent to the safety cell in its phase of design, construction, operation and 
closure.

For environmental monitoring a programme must be instituted that includes the measurement 
and control of the impacts generated in the place. Bacteriological parameters must be determined 
in order to verify that the leachates, gases and particles of the special cell have not leaked from it.

When the environmental monitoring of the safety cell confirms the presence of leachates, these 
must be extracted for analysis and treatment.

As a basic parameter, if leachate is generated, certain characteristics must be determined such 
as its hydrogen potential (pH), Biochemical Oxygen Demand (DBO), Chemical Oxygen Demand 
(DQO) and heavy metals.

7.3. ADMINISTRATION

For adequate control of the safety cell operation, there must be a management plan that includes:

■■ Keeping a register to check the entry of residues to the safety cell.
■■ Keeping a register to check the location of residues within the safety cell.
■■ Checking that the workers in the safety cells are provided with elements of personal protection, 

in accordance with regulations applying to biosecurity and industrial hygiene.
■■ Planning a programme of attention to contingencies in the special cell, in accordance with the 

management plan.
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8Chapter 8

CONTINGENCY PLAN

Spills of dangerous
and special residues

Procedures for cleaning-disinfection
and personnel protection

and hygiene measures 

Repackaging if
bags are broken

Cleaning-disinfection procedures, protection
measures, staff hygiene and repackaging

Mistakes in
external collection

Procedures that must be followed in this area to 
avoid producing work-related emergencies

Areas in which
contingencies may arise

Procedures in
case of accidents

Notification of the incident
Identification of the product or residue

Report of the event

Knowledge of
emergency treatments

First aid, general washing,
washing of eyes, bandaging, disinfection, etc.

The “contingency plan” is the strategic instrument in dealing with emergencies (risk situations), such as 
fires, problems with the collection service or spills of chemical products, bodily fluids, or residues. These 
arise due to the possibility of events occurring outside normal operating conditions.

8.1. OBJECTIVES

The objective of the contingency plan is to define organization and response mechanisms to deal 
with emergencies, with the aim of minimising risks to health, safety and the environment, safeguard-
ing life and property. In order to comply with this objective the procedures that must be included to 
cover such eventualities are the following:

FIGURE 24: EMERGENCY PROCEDURES

Storage and treatment procedures
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8.2. RISK ANALYSIS

The analysis or evaluation of risks is defined as the process of estimating the probability that an 
event will occur and the probable magnitude of adverse effects — on safety, health, the environment 
and/or public wellbeing — during a specific lapse, determined in this case by the period of execution 
and operation of the project17.

FIGURE 25: RISK FACTORS 
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The basic process that must be followed to carry out an adequate risk evaluation is as follows:

FIGURE 26: BASIC RISK EVALUATION PROCESS

	 Step 1	 Step 2	 Step 3	 Step 4

8.3.	 ITEMS and MATERIALS
	 REQUIRED in a CONTINGENCY

The health establishment’s “Biosecurity and Hospital Residue Management Committee” must 
foresee the availability in stock of the following goods for emergency situations or unexpected 
contingencies:

■■ Cleaning equipment (cart, plastic recipients for detergents and water, mops, brushes, rubber, 
dustpans).

■■ Decontaminating materials such as sprinklers, formaldehyde vaporisers, sodium hypochlorite 
(NaClO), etc.).

■■ Detergents.
■■ Differentiated plastic bags.
■■ Protective barriers (white coat, surgical mask, cap, gloves, boots).
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■■ Protective belt.
■■ Absorbent paper.
■■ First aid kit.
■■ Fire-extinguisher.

All this material will be located in accessible places for any contingency in the institution’s various 
services.

8.4. MAIN CONTINGENCIES 

Details are presented below of the most usual or common contingencies occurring in comprehen-
sive management of residues generated in health establishments, and the procedures most widely 
recommended for the safety of the personnel involved.

TABLE 16: CONTINGENCIES and RECOMMENDED PROCEDURES 

Emergency Emergency procedures

1. If a bag containing bodily fluids 
is ruptured or bodily fluids are 
otherwise spilled, respond as 
follows18:

▲▲ If infected material is spilled, first cover it with paper or other absorbent 
material.

▲▲ Pour a disinfectant (sodium hypochlorite to 1%), around the affected area 
and onto the absorbent material, leaving to act for 20 minutes.

▲▲ The mixture of disinfectant and spilled material must be collected with an 
absorbent material, which will be left in the infectious residues recipient.

▲▲ Then clean the surface again with disinfectant.
▲▲ During this whole process gloves must be worn, avoiding contact be-

tween the gloved hands and the spilled and disinfected material. Broken 
glass or plastic must be picked up with pincers, dustpan and broom.

2. Mistakes in separating solid 
residues:

▲▲ In case of an error in the separation of infectious and common residues, 
identify the respective bags of material for the benefit of the cleaning staff.

▲▲ Make a complaint in order to implement or apply the preventive mea-
sures regarding the quality of the material.

3. When external collection is not 
carried out:

▲▲ Communicate with the municipal authorities, Municipal Cleaning Com-
pany or operating company, as applicable.

▲▲ Transport the common residues to municipal containers for their dis-
posal in the final storage deposit.

▲▲ Store the infectious residues as quickly as possible, observing the correct 
safety and handling procedures.

4. When external collection is not 
carried out:

▲▲ Communicate with a cleaning operative or the company, as applicable.
▲▲ Define the work that must be carried out and designate replacement 

personnel, explaining the characteristics of the work.
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19.	 Programa Institucional de Bioseguridad y Residuos Sólidos “INLASA”, Dra. Shirley Aramayo W, La Paz, 2009.

Emergency Emergency procedures

5. Pricks/injuries/splashes: ▲▲ Remove all protective clothing that was being worn during the accident.
▲▲ If the skin is punctured by a sharp object, immediately wash with abundant 

water.
▲▲ Apply disinfectant to the affected area.
▲▲ Go to the emergency service and report the accident; apply the correspond-

ing cure.
▲▲ Identify the origin of the sharp objects and send to tissue culture for the cor-

responding bacteriological examination.
▲▲ Take a blood sample from the affected person in order to conduct a serology 

test for VHI, VHB and other possible infection; this study will be carried out 
on the day of the accident and also after three months; begin antiretroviral 
treatment with three drugs (AZAT, 3TC and a protease inhibitor); this medi-
cation should begin, under supervision, within 24 hours of the accident.

▲▲ If there is certainty of exposure to VHI, VHB, rabies virus and/or others, the 
person must undergo the respective emergency treatment.

▲▲ In case of splashes, carry out a thorough cleansing of the affected area (nose, 
mouth, etc.).

▲▲ Fill in the accident form available in the infirmary.
▲▲ Communicate immediately with superiors before beginning treatment.

6. Ingestion of potentially infectious 
material:

▲▲ Immediately remove protective clothing.
▲▲ Report the identity of the material ingested.
▲▲ Report the accident both to the immediate superior and to the 

biosecurity unit representative.

7. Emission of potentially infectious 
aerosols (outside the biological 
safety chamber):

▲▲ Everyone must evacuate the affected area.
▲▲ Send exposed personnel to receive medical attention.
▲▲ Prohibit entry to the laboratory.

8. Breakage of suspicious residues 
with potentially infectious material in 
centrifuge:

▲▲ If there is a suspicion that a pipe has been broken while the equipment is 
functioning, it will be necessary to stop the motor and leave the appara-
tus closed (for 30 minutes).

▲▲ If the break is discovered when the machine has stopped, cover again 
immediately and leave closed (for 30 minutes).

▲▲ Pincers must be used to pick up pieces of broken glass.
▲▲ Broken pipes, glass fragments, metal supports and the rotor should be 

submerged in a non-corrosive decontaminant known to be effective 
against the microorganisms concerned. For stainless steel material, alco-
hol at 70% must be used, and for other types of material sodium hypo-
chlorite at 1%.

▲▲ The centrifuge tray must be cleaned with a cloth soaked in the same 
decontaminator, in the appropriate solution.

▲▲ Then wash with water and dry.

9. In case of ingestion of chemicals19: ▲▲ Do not induce vomiting.
▲▲ Seek immediate medical assistance.
▲▲ Take along the bottle of the ingested substance.

10. Spills of dangerous chemical 
substances:

▲▲ Immediately pick up the spilled product, avoiding its evaporation and 
possible damage to the installations.

▲▲ Cover the place where the spill has occurred with fine sand.
▲▲ Pick up the sand that is soaked in the spilled product in a double blue bag.
▲▲ Transport the blue bag for final storage.
▲▲ Personnel collecting the spilled chemical must wear all personal protec-

tion elements.

11. Fires ▲▲ All personnel must be trained to handle fire-extinguishers.
▲▲ Label the fire-extinguishers.
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ACCIDENT NOTIFICATION FORM

ACCIDENT DATA

Name of the Health Centre:...............................................................................................................................................................
Address:.................................................................................................................Telephone:..................................................................
Nº of case: ...................................................................................................................	 Service: ............................................................
Place of the accident: ..............................................................................................................................................................................
Date when the accident occurred: .................... /.................... /.................... Time: .................................................................

DATA of the ACCIDENT VICTIM

Name and surname:,,............................................................................................................................................................................... 
Sex: ......................................................................................	 Age: ...............................................................................................................
Occupation: .......................................................................	Seniority in the position:.................................................................                                           

DESCRIPTION of the ACCIDENT:

Accident Mark with
an (x)

Site of the 
injury  Observations

Splash

Burn

Prick

Spill

Other (specify)

MATERIAL or CONSUMABLE that CAUSED the ACCIDENT

Accident Mark with
an (x) Observations 

Needle

Solid residue

Biological liquid

Glass material 

Other (specify)
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INVESTIGATION of the ACCIDENT

Causes of the accident:.............................................................................................................................................. ...........................
..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

Personal protection was being used: 	 Yes	 No
Specify: which? ............................................................................................................................................................................................
..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

Some damage was caused: 	 Yes 	 No
Specify: which?:............................................................................................................................................................................................
..............................................................................................................................................................................................................................

.............................................................................................................................................................................................................................

Emergency procedures: ........................................................................................................................................................................
..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

Symptoms and signs:................................................................................................................................................................................
..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

Data of the person responsible for the notification
Name and surname: .................................................................................................	AFP Registration........................................

Signature of the person responsible for the report............................	Fecha ................... / ................... / ...................
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WORK ACCIDENT INVESTIGATION REPORT

Data of the worker / accident victim

Name: .............................................................................................................................................................................................................. 
Name of the laboratory........................................................................................................................................................................

Seniority in the work centre: Mark corresponding numbers

Days Months Years

Data of the work accident:
Date: ......................................................... Time: .........................................................
Place of the accident: .............................................................................................................................................................................

Description of the accident: ..............................................................................................................................................................
..............................................................................................................................................................................................................................

.............................................................................................................................................................................................................................

Witnesses to the accident:

Name Position

Emergency procedures: ........................................................................................................................................................................
..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

...........................................................................................................................................................................................................

Future follow-up: ......................................................................................................................................................................................
..............................................................................................................................................................................................................................

..............................................................................................................................................................................................................................

.....................................................................................................................................................................................................................

Name and signature  .........................................................
Date .........................................................
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9Chapter 9

MONITORING and CONTROL 
of HOSPITAL RESIDUE
MANAGEMENT

With the aim of guaranteeing compliance with norms relating to hospital residues, mechanisms 

and procedures must be established that permit evaluation of the state of hospital residue man-

agement.

In order to guarantee that the anticipated results are achieved, a control process must be put 

into effect. This will allow monitoring and correction of the consequence of critical factors affecting 

the process. Defining the necessary response will improve the quality of the result.

A well-executed control process allows those in charge to know the organization’s potential, its 

capacity for making necessary adjustments quickly and of understanding the importance of prompt 

response to the needs that arise.

A personal responsible staff member must be designated to conduct monitoring and supervi-

sion on a daily or shift basis, as appropriate. This person will have the responsibility of document-

ing by, means of an instrument of supervision (evaluation form) the situation found. These precise 

reports must be analysed by the committee in order to make the pertinent decisions in order to 

guarantee compliance with the plan.

It is important that the committee conduct periodical revisions of the establishment. This will 

permit evaluation not only of residue management, but also the condition of supplies and equip-

ment in use and the possibility of renewing them in order to reduce costs and improve manage-

ment.

Below is presented a table aimed at controlling and monitoring the application of the regula-

tions in force:
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TABLE 17: CONTROL and MONITORING of REGULATIONS IN FORCE

Nº Instruments of management Yes No NA Comments and 
recommendations

NB69001:2008
Diagnostic

The health establishment has a hospital residues man-
agement committee.

The health establishment has a specific budget for residue 
management.

Health personnel have the necessary attitudes and 
knowledge for:

▲▲ Internal management.
▲▲ External management.
▲▲ Exploitation.
▲▲ Final disposal.
▲▲ Elements of personal protection.

How often is there training for personnel working in 
the health establishment?

Does the health establishment have a MANUAL of 
FUNCTIONS and MANUAL of PROCEDURE for 
residue management?

 Will extra payment be made for external collection?

Does the health establishment have an environmental 
form or environmental manifesto?.

It has the necessary environmental licences for this 
function (DIA, DAA).

NB69003:2008
Storage

The containers that the health establishment uses 
for the disposal of residues display the correct 
characteristics.

Storage sites are located strategically and are designed to 
allow rapid, easy and safe access.

The establishment makes correct use of the colour code 
and of signs for the management of its residues.

It carries out storage of exploitable materials.

NB69004:2008
Collection and 

transport

The health establishment complies with the methods and 
requisites necessary for adequate internal collection.

How frequent is the collection?

The collecting vehicles have the necessary characteristics.

NB69005:2008
Treatment

according to class

They carry out:
▲▲ Internal treatment.
▲▲ External treatment.

LOGO: INTERNAL  MANAGEMENT OF HOSPITAL RESIDUES 

HEALTH ESTABLISHMENT: ...................................................................................................................

PLACE: ................................................................................................................................................................

DATE: ...................................................................................................................................................................

DRAWN UP BY: .............................................................................................................................................
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10Chapter 10

MINIMIZATION and
RECYCLING of HOSPITAL
RESIDUES

The minimization of residues is the most effective alternative for dealing with the problems 
involved in residues in health establishments and must be considered a priority in a residue manage-
ment programme.

 

However this technique does not function on its own but must be accompanied by others, such 
as the substitution and elimination of dangerous substances or products, within principles such as 
“whoever contaminates pays”, “precaution”, “responsibility for handling”, “proximity”, which must be 
considered in defining the fundaments, objectives and key stages in satisfying these principles.

Some aspects to consider in the minimization of residues are:

■■ Reducing the quantity of materials used, through restrictions in purchases, inventory checks, 
changes in technology, use of reusable materials, substitution of products, use of materials that 
generate fewer residues, and good operational practices.

■■ Reducing the quantity of residues generated through separation and segregation of residues at 
the source, among others. By means of these practices it is possible to apply adequate tech-
niques for the recuperation of residues and for recycling. Besides minimising the quantity of 
infectious, dangerous and low-activity radioactive residues, this also means conformity with 
special (and generally expensive) requisites, since if there is no separation, the residues must be 
treated as potentially infectious.

The advantages of minimization are:

• 	 Reduction of handling costs.
•	 Less risk of exposure.
•	 Reduction of occupational accidents and environmental 

contamination.
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■■ Recycling and reusing allow the recuperation and reuse of otherwise discarded materials such 
as paper, cardboard and other material similar to domestic waste. This means putting into 
practice programmes of recycling and reuse that lighten final disposal costs, allowing the health 
establishment to generate income with which it can to cover the expenses involved in the ad-
equate handling of waste.

■■ In the case of the reuse of other elements found in a health establishment and each speciality 
(for example, scalpels) sterilisation can be carried out with vapour or gas, or other decontami-
nation methods.

ABLE 18: MATERIALS MOST EASILY RECYCLED

Material How to store Colour of the 
container

Paper:
Select the paper:

▲▲ White office paper.
▲▲ Archive paper.
▲▲ Paper mixture (wrinkled paper).
▲▲ Newspaper.

In order to recycle paper it is necessary to 
place a cardboard box in the storage area, 
to deposit paper residues, if possible whole. 
The paper should not be wrinkled or 
soiled with grease, earth, staples or glue.

Blue

Cardboard:
Must not be soiled with grease, earth, 
staples or glue.

Dismantle the cardboard boxes for final 
deposal in the recipient where they will be 
stored. Blue

Plastic:
▲▲ Bottles must if possible be clean 

and empty, with cap.
▲▲ Bags having contained soft drinks, 

yogurt, or other contents, must be 
rinsed to avoid bad smells.

Uncap the bottle and tread it flat before 
recapping. In this way it will occupy less 
space.

Orange

Glass:
▲▲ Pieces or bottles of glass must be 

empty and either whole or as little 
damaged as possible.

▲▲ Clean and with no content.

Accumulate glass in a resistant box that 
is found in a site conditioned to avoid ac-
cidents. 

White or grey 

RECUPERATION and RECYCLING of RESOURCES
Recycling consists of recuperating raw materials so that they 

may serve as consumables in the industry, making necessary the 
transformation of residues within a production process for its initial 

aim or for other ends.
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Azul
Cartón
Papel
Periódico

Reciclables

Blanco
Vidrio limpio,
menos de 
laboratorio,
no contaminados

Naranja
Vasos plásticos
desechables,
polietileno,
bolsas de suero. Verde

Residuos de 
alimentación
antes y después
de su preparación

Papel, cartón
periódico

Vidrio

Residuos de comida

Plástico

It is important to mention that every health establishment can establish a norm for collecting po-
tentially recyclable materials, considering that this practice presents no risk for the people handling 
them, nor any problem in their being turned into useful products, for which the following aspects 
must be taken into account:

■■ Materials for recycling must be collected early to avoid their coming into contact with infec-
tious material.

■■ A special site must be established for storing recyclable residues, which may be in the same 
place as the final storage, but complying with isolation and safety norms.

■■ Recipients and storage sites must be clearly signed.
■■ The following may be recycled: paper, cardboard, plastic, glass, metal, some PVC containers 

(serum).
■■ Food residues generated in the kitchen have a high organic content, so that they can be turned 

into fertiliser to be used by the hospital or sold.

Silver nitrate can be extracted from radiographic plates; therefore it is advisable to recycle dis-
carded x-rays.
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If the establishment decides to implement a policy 
of minimization and recycling, it is important to 

check whether the municipal operator carries out 
differentiated collection of common residues (glass, 

paper, cardboard, plastic), with the aim of making the 
colours of segregation uniform. If this is not the case, it 
is recommendable to contact private recycling rators.

Important:
Non-exploitable materials are as follows:

o	 Class A residues and B (Class B-2)
o 	 Common residues contaminated
	 with the above.
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12Chapter 12

GLOSSARY

Biological agent: Any living organism capable of causing infection, illness or death in a human 
being, with some genetic alteration, including human endoparasites capable of causing any type of 
infection, allergy or toxicity.

Antisepsis: use of a chemical agent (antiseptic) on the skin or other living tissues to avoid infec-
tion, inhibiting the growth of microorganisms.

Exploitation: process by which solid residues are incorporated into the economic and pro-
ductive cycle, by means of reuse, recycling, composting, energy generation or any other action that 
brings sanitary, environmental and/or economic benefits.

Contaminated area: area where risk organisms are handled.

Asepsis: Free of germs or microorganisms.

Autoclave: Hermetic equipment used to sterilise residues by means of pressurised vapour.

Withdrawal of medicines: physical exclusion of the entity from stores and registers.

Signalling: Demarcation of a work zone with the aim of defining the spatial limits of risk that 
must not be overstepped.

Biocontaminated: Residues that contain biological agents that may cause damage to health 
and to the environment.

Biosecurity: Norms of hygiene and safety for the protection of health and efficient develop-
ment of activities.

Logbook: Book or magnetic document in which data related to residue management are entered.

Dump: Place where residues are indiscriminately thrown away in the open without having re-
ceived any sanitary treatment.

Description: Study of residues to determine the characteristics physical chemical biological of 
the residues generated in health establishments.
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Cell: Unitary block of residues for the progressive composition of a sanitary refill.

Primary combustion: Treatment that consists of the initial oxidation of residues in presence 
of oxygen, in controlled processes.

Compacting: Action of reducing the volume of solid residues for compression.

Confinement: Disposal technique through which residues are isolated in the soil.

Contingency: Risk situation that may arise in the handling, treatment or final disposal of residues.

 Sharp objects: Objects that may cut or puncture, which have been used for medical attention 
and are discarded as waste.

Cremation: process of destruction of organic parts and pathological residues by means of total 
combustion.

Damage: the consequence produced by a danger to the quality of individual or collective human life.

Waste: unusable leftover residues.

Disinfection: a process that comprises intermediate measures between cleaning and sterilisa-
tion that are applied to inanimate objects.

Tare: Deduction of an empty recipient’s weight from its weight when full, thus obtaining the net 
weight of the content.

Diagnostic: Study aimed at the knowledge of the state of situation in the management and handling 
of health establishment residues, through the gathering, analysis and systematisation of information.

Dioxins and furans. Generic name of certain organic chlorate compounds considered toxic, 
which appear in practically all combustion. The term “dioxin” is a generic name that designates two 
broad categories of compounds: dioxins (known as PCDD) and the furans (PCDF). 210 types of di-
oxins exist, according to the number of chlorine atoms present in these molecules and the positions 
they occupy, of which only 17 are toxic according to the World Health Organization, and serve for 
the calculation of an equivalent toxic called TEQ.

The norm currently in force does not exceed 0.1 nanograms per cubic metre. Dioxins are emit-
ted by various industries, such as iron and steel or metallurgy, and by incineration in general. Dioxins 
and furans are not produced intentionally. Their formation is essentially the result of human activity.

They may also be the product of natural sources that are difficult to evaluate (forest fires and 
volcanic eruptions).
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For quantifiable sources the efforts undertaken involve the abandonment of processes with 
very high emissions (modification of processes using chlorine, prohibition of certain herbicides and 
pesticides).

The residues incineration sector represents between 30 and 40% of dioxin and furan emissions 
of industrial origin. The closure of obsolete plants and the progressive equipping of incineration 
plants with smoke treatment systems permit emissions reduction of up to 70% from this sector.

Environmental emergency: Declaration made by the competent authority, due to the pres-
ence of a contingency in the treatment of residues.

Emission: Discharge of gases, vapours or particles, by the degradation of the organic fraction of 
residues or by their treatment.

Encapsulation: Conversion of residues into a solid block to immobilise them, through the use 
of an agglutinate poured into a recipient (capsule) containing the residues.

Health establishment: Any establishment where medical attention to humans or animals is 
practiced, at any level, with the aim of prevention, diagnosis, treatment and rehabilitation.

Transfer station: Intermediate installation in which common residues are transferred from 
collecting vehicles to others with greater transport capacity.

Sterilisation: Procedure for the physical destruction of microorganisms contained in any part 
or object.

Incineration: Process of thermal oxidation, through which residues are destroyed under con-
trolled conditions.

LCR: Residual bodily fluids (RBF) for example amniotic or cerebral liquid, etc. 

Leachates: Contaminating products resulting from the degradation of organic components 
present in solid residues and the incorporation of part of their elements into the water that circu-
lates through them.

Residue management: Any operational activity involving segregation, storage, conditioning, 
delivery, transport, transference or final disposal.

Returned medicine: Medicine that, having entered stores or services, presents alterations, 
variations, disorder or decomposition, through defects in manufacture, container and/or packaging.

Rejected medicine: Medicine that does not comply with technical and/or administrative speci-
fications at the time of its delivery.
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Expired medicine: Medicine that has reached the end of its period of useful life (the time in-
terval between the medicine’s manufacture date and its expiry date).

Microwaves: High-frequency electromagnetic waves applied to the stabilization of solid residues.

Danger: Anything that can produce damage or deterioration in the quality of individual or col-
lective human life.

Biological danger: Any biological agent that is potentially dangerous for human beings, animals 
and/or plants.

Biological products: Antigens or vaccines produced with living germs or diagnostic of products.

Sanitary refill: Engineering work for the final safe disposal of residues, in adequate sites and 
under controlled conditions, avoiding damage to the environment and to health.

Exploitable residues: Residues that may be subject to processes of exploitation for efficient 
reincorporation into the economic and productive cycle.

Cytostatic residues: Residual chemical products used in the treatment of cancer; these pres-
ent a special danger and should be managed as dangerous toxic residues.

Health establishment residues: Any substance in a solid, liquid or gaseous state which, hav-
ing served in the process of production, transformation, utilization or consumption, linked to health 
establishment activity, is due to be disposed of.

Non-exploitable residues: Residues impossible to incorporate into economic or productive 
cycles which must be discarded and disposed of in the sanitary refill.

Risk: Probability that a determined danger will produce damage, which can be quantified.

Infectious substances: Substances that contain viable microorganisms, including bacteria, vi-
ruses, parasites, fungi or hybrids that, as far as is known or suspected, may cause illness both in 
humans and animals. This does not include toxins.

VHB (Hepatitis B virus): Hepatitis B is also known as serum hepatitis and is transmitted 
through the blood and sexual contact. It is more frequent among consumers of intravenously-taken 
drugs who share needles, and among the homosexual population.

VHC (Hepatitis C Virus): Infection with the hepatitis C virus among the general population 
is characterised by a chronic evolution, as shown by prospective and retrospective epidemiological 
studies. However, in its chronic evolution, hepatic histological injuries may appear in a progressive 
manner: chronic hepatitis, cirrhosis and hepatocarcinoma, as well as clinical complications through 
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hypertension and analytical deterioration of the hepatic function. Therefore, in the clinic diverse 
prognostics may be considered: from slight illnesses slowly progressing to very serious illnesses 
that provoke hepatic insufficiency, having potentially mortal complications which may require a 
liver transplant.

HIV (Human Immunodeficiency Virus): is the virus causing the illness AIDS. The initials HIV 
represent Human Immunodeficiency Virus, and the definition of each of these words is:

Virus: Etiological agent causing infection.

Immunodeficiency: this virus attacks the immunological or defence system, in other words 
the system that defends the body from the action of damaging agents such as viruses, bacteria, fungi 
or protozoans.

Human: this virus only attacks human beings: its action has not been reported on any animal.

All human beings are susceptible to contracting VHI. Hence the phrase ‘universal vulnerability’, 
since this virus can be transmitted without distinction of ethnicity, gender, sexual inclination or eco-
nomic condition.
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APPENDIX 1
Declassification levels for liquid waste that

contains, or is contaminated with, the radionuclide
most widely used in radioactive installations

Radionuclide Levels of
declassification (Bq/a) Radionuclide Levels of

declassification (Bq/a)
3H 1 x 106 3 H 1 x 1012

32P 1 x 103 32 P 1 x 106

45 Ca 1 x 104 45 Ca 1 x 1010

22 Na 1 x 101 22 Na 1 x 105

51 Cr 1 x 103 51 Cr 1 x 108

57 Co 1 x 102 57 Co 1 x 109

58 Co 1 x 101 58 Co 1 x 108

59 Fe 1 x 101 59 Fe 1 x 106

85 Sr 1 x 102 85 Sr 1 x 106

90 Y 1 x 103 89 Sr 1 x 109

14 C 1 x 104 90 Y 1 x 1010

35 S 1 x 105 14C 1 x 1010

99m Tc 1 x 102 35S 1 x 109

103 Ru 1 x 102 99m Tc 1 x 109

111 In 1 x 102 99 Mo 1 x 108

123 I 1 x 102 111 In 1 x 108

125 I 1 x 103 123 I 1 x 109

131 I 1 x 102 125 I 1 x 108

133 Xe 1 x 103 131 I 1 x 107

141 Ce 1 x 102 201 TI 1 x 108

201 TI 1 x 102 226 Ra 1 x 106

Source: Manual of Radioactive Waste Management, AREA of HEALTH, IBTEN, 2008.
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APPENDIX 2
NB 69002-1: 2008 (IBNORCA, 2008)

APPENDIX A (Regulations)
Health establishments, levels II and III 
NB 69002-1: 2008 (IBNORCA, 2008)

In order to draw up the diagnostic the following registry forms may be used.

GENERAL DATA  

Interview Nº:	 Date: 
	      Día   /   Mes   /   Año
Name of the establishment:
Location:
Network:
District:
Address:	                                              Telephone:	                       Fax:
Director ES.:	                                                 Responsible for data:
Nº beds:	 Average beds occupied:                Nº of daily consultations:

A.1. ORGANIZATION and CHARACTERISTICS of the Health Establishment  

A.1.1. TYPE OF INSTITUTION:

	 Private 	 Public 	 Church 	 NGO  	 Other 

A.1.2. CLASSIFICATION

Diagnostic and treatment centres	 	 Third level hospital	

Blood banks	
	

Second level hospital	

Services of transfusion	
	

First level hospital	
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Clinical and microbiological laboratories	 	 Medical practice 	
	
Laboratories in biomedical centres	

	
Veterinary establishments	

Clinics	
	

Institutes specialising in health	
	
Odontological practices	

	
Policlinic and general consultancy	

	
Infirmary	

	
Pharmacy	

	
Centres of biomedical
teaching and research
(Medical, Biochemical,			         	 Other (specify): 
Veterinary, Agronomical, Nursing, 
Dental etc.).	

A.1.3. SPECIALITIES of the ESTABLISHMENT

Gynaecology	
	

Ophthalmology	
	

General Medicine	

Odontology	
	

Pediatrics	
	

Urology	

Rheumatology	
	

Internal medicine	
	

Neurology	

A.1.4.CAPACITY of the HEALTH CENTRES

	 Number of beds in the centre:	
	
	 Average number of beds occupied:	
	
	 Number of patients seen per day:	
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A.2. INSTITUTIONAL FACTORS 

A.2.1. Does the health establishment have a programme of residue management and handling?

YES	

NO	 	 Why not?_________________________________________________

A.2.2 Does the health establishment have a residues committee/subcommittee?

YES	 	 NO	

A.2.3 How is the residues committee/subcommittee made up?

Table A.1 – Make-up of the residues committee/subcommittee

Name and surname:
Position in the health

establishment: 
Duties in the residues

committee/subcommittee:

A.2.4 Do the health establishment and the residues committee/subcommittee have the effective 
support of executive authorities for the implementation of management and handling of residues?

YES	

NO	 	 Why not?_________________________________________________

A.2.5 Does the residues committee or subcommittee have functional support?

YES	

NO	 	 Why not?_________________________________________________
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A.2.6. How many people are in charge of residue management in the health establishment?

Cleaning	

Collection and transport	

Storage	

A.3. ECONOMIC ASPECTS

A.3.1. Does the health establishment have a specific budget for residue management?

a) Internal management

YES	

NO	 	 Why not?_________________________________________________

How much, in Bolivian Pesos? ______________________________________________

What percentage of the health establishment budget does this represent?_____________%

b) Payment for external service

YES	

NO	 	 Why not?_________________________________________________

A.3.2. What services are presented by the external operator to the establishment?

	 Collection	 Transport	 Treatment 	 Final disposal

	 YES	
	

YES	 	 YES	 	 YES	

	 NO	
	

NO	 	 NO	 	 NO	
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A.3.3. How much is paid for the external service of handling the health establishment residues? 
(Monthly average over the last three months)

Bs.  

A.3.4. Is payment for the external service split among collection, transport, treatment and final dis-
posal?

YES	 	 NO	

A.3.5. What is the monthly cost of the use of basic services?

Electric power	 KVA/month, cost 	 Bs. 

Drinking water	 m3/month, cost 	 Bs. 

A.4. ATTITUDES and KNOWLEDGE

A.4.1. Are personnel trained in the handling of residues?

YES	
	

How?____________________________________________________

NO	 	 Why not?_________________________________________________

		  How often?________________________________________________

A.4.2. Are all the health establishment personnel protected by vaccines?

YES	
	

Which?___________________________________________________

NO	 	 Why not?_________________________________________________

A.4.3. Does the health establishment have and apply treatment protocols for personnel who suffer 
work accidents?

YES	
	

Which?___________________________________________________
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NO	 	 Why not?_________________________________________________

A.4.4. What disinfectants are used by personnel handling residues and in what dilutions?

YES	
	

Which?___________________________________________________

NO	 	 Why not?_________________________________________________

A.4.5. What elements of personal protection do they have and/or use for residue management?

Gloves	 	 Aprons/overalls	 	 None	

Masks	 	 Goggles	 	 Others__________________

Boots	 	 Caps	

A.4.6. Is there a functions manual for personnel in charge of residue management?

YES	

NO	 	 Why not?_________________________________________________

A.4.7. Is there a MANUAL of PROCEDURES for personnel in charge of residue management?

YES	

NO	 	 Why not?_________________________________________________

A.4.8. Are there instruments with which to control, follow-up and/or supervise the work of opera-
tive personnel handling residues?

YES	
	

(Verify)

NO	 	 Why not?_________________________________________________
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APPENDIX B (Regulations)
Internal residue management in health establishments

NB 69002-1: 2008 (IBNORCA, 2008)

	 Date:_ ____________________________

	              Day   /   Month   /   Year

Name of the establishment:_________________________________________________

Director ES.: _ _______________________ 	 Responsible for data:__________________

A. RESIDUE MANAGEMENT

A.1. Are infectious, special and common residues collected separately?

YES	

NO	 	 Why not?_________________________________________________

A.2. Are they separated and kept separate during the whole process until handed over for external collection?

YES	

NO	 	 Why not?_________________________________________________

A.3. Are the residues transferred from one recipient to another?

YES	
	

Why?____________________________________________________

NO	 	

A.4. Are residue bags reused or recycled?

YES	
	

Why?____________________________________________________

NO	
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A.5. Are residues stored in the open air?

YES	
	

Why?____________________________________________________

NO	

A.6. Are the residues placed on the ground?

YES	
	

Why?____________________________________________________

NO	

A.7. Are residue bags placed on the ground?

YES	
	

Why?____________________________________________________

NO	

A.8. Are infectious, special and common residues collected separately?
(Mark with an x in the column “YES or NO”.

Residue generation unit Yes No Number
of recipients

Infirmary/emergencies

Operating theatres

Intensive therapy room

Wards 

External consultation rooms 

Clinical laboratories 

X-rays, tomography, etc.

Blood bank

Pharmacy

Odontology

Oncology

Veterinary

Maintenance

Administration

Laundry

Kitchen
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A.9. Reason for which separation is not practiced:____________________________________
________________________________________________________________________
________________________________________________________________________

A.10. Within the “infectious” class, is categorisation by subclasses carried out?

YES	 	 NO	

If the answer is positive specify which:_____________________________________________
________________________________________________________________________
________________________________________________________________________

A.11. Have residue management, cleaning, collection, and internal transport been delegated?

YES	 	 NO	

Name of the company:________________________________________________________

B) COLLECTION AND INTERNAL STORAGE

B.1. Are the correct recipients used, according to the norm?

Table B.2 - Bags and recipients per class of residue

Class of residues YES No
How many

Bags per day
Number of

recipients per day

Infectious /sharp objects

Special

Common

B.2. Are differentiated bags used, according to the norm?

YES	 	 NO	
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B.3. Are bags used inside the recipients?

YES	 	 NO	

B.4. The recipient for sharp objects is:

Plastic recipient	

Metal recipient	

Cardboard recipient	

B.5. Are sharp objects mixed with other residues?

YES	
	

Why?____________________________________________________

NO	

B.6. In what condition are the residue recipients?

	 Good	 	 Ordinary	 	 Bad	

B.7.  What are the hygiene conditions at the place of storage, generation or origin of the residues?

	 Good	 	 Ordinary	 	 Bad	

Time of storage at origin    hours _______
Observations: _____________________________________________________________

Vectors 	 YES	 	 NO	

B.8. What are the hygienic conditions in the intermediate storage site for the residues?

	 Good	 	 Ordinary	 	 Bad	

Time of storage at origin - hours_______
Observations: _____________________________________________________________

Vectors 	 YES	 	 NO	
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B.9. What are the hygiene conditions at the final storage site for residues?

	 Good	 	 Ordinary	 	 Bad	

Time of storage at origin	 hours _______
Observations:____________________________________________________________

Vectors 	 YES	 	 NO	

C) INTERNAL TRANSPORT OF RESIDUES:

C.1. Methods of internal transport of residues:

Manual  (Bag or recipient transported by personnel)

Transport vehicles

Condition:	 Good	 	 Ordinary	 	 Poor	

Observations: _____________________________________________________________
_______________________________________________________________________

C.2. Frequency and timetable of internal transport of residues.

Table B.3 – Frequency of storage and transport

Transport from site of generation or ori-
gin to intermediate storage

Transport from the site of initial/inter-
mediate storage to final storage site

Frequency Timetable Frequency Timetable

Once a day Once a day

Twice a day Twice a day

Three times a day Three times a day

Other (specify) Other (specify)
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D) TREATMENT of RESIDUES INSIDE the HEALTH ESTABLISHMENT

D.1. What type of treatments are given to infectious residues?

None	
	

_________________________________________________

Chemical treatment	
	

Which? ___________________________________________

Physical treatment	
	

Which? ___________________________________________

Other	
	

Which? ___________________________________________

D.2. Are there safety information sheets and/or guides to the handling of chemical products used in 
the treatment?

YES	

NO	 	 Why not?_________________________________________________

D.3. What type of treatment is given to special class B residues (subclass B-2)?

None	

Inertion 	

Encapsulation	

Solidification	

D.4. Does the health establishment incinerate its residues?

YES	 	 NO	

If the answer is YES, describe how they are incinerated: _______________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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D.5. Does the health establishment have access to a treatment plant? For which types of residue?

Class A residues	 YES	 	 NO	

Class B residues (B-2)	 YES	 	 NO	

D.6. The treatment plant is:

	 Municipal	 	 Private	
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APPENDIX C (Regulation)
Exploitation of solid residues NB 69002-1: 2008 (IBNORCA, 2008)

C.1. IDENTIFICATION of ALTERNATIVES for EXPLOITATION of MATERIALS

C.1.1. Does the health establishment operate programmes of exploitation of materials?

YES	
	

what materials?_____________________________________________

NO	 	 Why not?_________________________________________________

C.1.2. Are the recuperated materials valued and commercialised?

YES	
	

what materials?_____________________________________________

Who buys the materials?__________________________________________________

NO	 	 Why not?_________________________________________________

C.1.3. What benefits are obtained from the exploitation of materials? Specify:

Economic _________________________________________________________________
Environmental______________________________________________________________
Other _ __________________________________________________________________

C.1.4. Are the results of reduction and exploitation of materials evaluated?

YES	
	

Who evaluates this?_________________________________________

	 The health establishment	

	 The health authority	

	 The environmental authority	

	 Government departments with
	 environmental responsibility	

	 Others	

NO	 	 Why not?_________________________________________________
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APPENDIX D (Regulation)
External management of solid residues

NB 69002-1: 2008 (IBNORCA, 2008)

D.1. COLLECTION and TRANSPORT

D.1.1. The collection and transport of residues is conducted by:

The health establishment       The municipal company 	 A contracted company 

Name of the company:________________________________________________________

D.1.2. Does the collection and transport service work with municipal authorisation/coordination?

YES	

NO	 	 Why not?_________________________________________________

D.1.3. Is the vehicle for external transport of health establishment residues the same one as collects 
common class C residues?

YES	

NO	

D.1.4. Is the collecting vehicle the same one as collects infectious class A and special class B residues 
(subclass B-2)? Are these mixed with common class C residues?

YES	

NO	

D.1.5. Is the collecting vehicle the same one as collects the class C residues, but with a special and 
separate compartment for class A and class B residues (subclass B-2)?

YES	

NO	
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D.1.6. Is the collecting vehicle the same one as collects the residues from the city, but with differ-
ent bags (of another colour)?

YES	

NO	

D.1.7. Is a specific vehicle used to collect residues from health establishments?

YES	

NO	

D.1.8. How frequent is collection using these systems?

Frequency Class A    Class B (B-2) Class C

Seven times a week

Six times a week

Five times a week

Four times a week

Three times a week

Twice a week

Once a week 

Other (specify):

D.2. FINAL DISPOSAL of HEALTH ESTABLISHMENT RESIDUES

D.2.1. Does the health establishment conduct follow-up in the disposal of its residues? 

YES	
	

How?____________________________________________________

NO	
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D.2.2. Does a final disposal site exist in the municipality?

YES	 	 NO	

D.2.3. Does a final disposal site exist in the municipality?

Sanitary refill   	 Controlled dump   	 Open air dump   

	 Micro-cell on the establishment’s premises   	 Others:_____________________
	
D.2.4. Does a special safety cell exist at the final disposal site for classes A and B?

YES	 	 NO	
	

Don’t know    

D.2.5. Does the safety cell comply with the specifications of BN 69006 (Final disposal)

YES	

NO	 	 Why not? _________________________________________________

Don’t know /no information    

D.3. SUPERVISION of EXTERNAL MANAGEMENT

D.3.1. Who supervises the external management services?

	 The Municipal Government	

	 The Municipal Cleaning Company	

	 Departmental health service	

	 Don’t know	

	 Nobody	 	 Why not? _______________________
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APPENDIX E (Regulation)
Environment

NB:69002-1: 2008 (IBNORCA, 2008)

E.1. ENVIRONMENTAL SITUATION

E.1.1. Has the health establishment presented its environmental form or manifesto?

YES	

NO	 	 Why not?_________________________________________________
		  ________________________________________________________
		  ________________________________________________________

E.2. FOR HEALTH ESTABLISHMENTS PRIOR TO ITS IMPLEMENTATION

E.2.1. Has the environmental form been presented?

YES	 	 NO	

E.2.2. Has the category determined by the competent environmental authority been obtained?

YES	 	 NO	

E.2.3. Of what category is the health establishment?

	 1	 	 2	 	 3	 	 4	

E.2.4. If category 1, has the study of evaluation of integral analytical environmental impact been 
presented to the AAC?

YES	 	 NO	

E.2.5. If category 2, has the specific analytical environmental impact study been presented?

YES	 	 NO	
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E.2.6. If category 3, has the proposal of Mitigation Measures (MM) and the environmental monitor-
ing application plan (PASA) been presented to the AAC?

YES	 	 NO	

E.2.7. If category 1, 2 or 3, has the declaration of environmental impact been prepared?

YES	 	 NO	

E.2.8. If category 4, has a dispensation certificate been obtained?

YES	 	 NO	

E.3. FOR FUNCTIONING HEALTH ESTABLISHMENTS

E.3.1. Has the environmental manifesto been presented?

YES	 	 NO	

E.3.2. Do they have a Declaration of Environmental Adaptation (DEA)?

YES	 	 NO	
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APPENDIX 3
NB 69002-2: 2008 (IBNORCA, 2008)

APPENDIX A (Regulation)
NB 69002-2: 2008 (IBNORCA, 2008)

Generation of solid residues in health establishments

Table A.1 – Average generation of residues in health establishments

Day Date
Weight of the 
residues (Kg.)

X

Unit
Y

Generation
Kg./unit-day

X/Y
Observations  

1
On the first day of the study 
it is no necessary to weigh 

the residues collected

2

3

4

5

6

7

8

Totals 

Note 1:	 With this table it is possible to gauge the quantity per class and subclass (optional) of 
residues generated by each unit.

Note 2:	 One sheet is used for each class or residue included in the study.
Note 3:	 The unit selected will depend on the indicator of requirements obtained as a result of 

the study (example: number of beds occupied, outpatients, personnel).
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Table A.2 - Residues generated in health establishments

Level of attention:	 I     	 II     	 III     

Name of the health establishment: ______________________________________________

Unit selected:______________________________________________________________

Address ______________________________________  Telephone:___________________

Name of the highest executive authority:__________________________________________

Name of the responsible/subcommittee for residues: _________________________________

NUMBER of
WORKERS

in the SERVICE
SUBTOTAL

1

2

3

4

TOTAL                           

UNIT of MEASUREMENT

Number of beds

Number of users 

Number of workers 

SHIFT BEGINS
(time)

ENDS
(time)

I

II

III



130  Guide to the management of residues generated in health establishments

C
LA

SS
W

EI
G

H
T

 o
f R

ES
ID

U
ES

 (
K

g.
)

Si
gn

ed
 b

y 
pe

rs
on

 r
es

po
ns

ib
le

 fo
r 

co
nt

ro
l o

f s
ol

id
 r

es
id

ue
s

SU
BC

LA
SS

A
-In

fe
ct

io
us

B-
Sp

ec
ia

l
C

O
BS

ER
VA

T
IO

N
S 

D
AY

D
AT

E
A

-1
A

-2
A

-3
A

-4
A

-5
A

-6
B-

1
B-

2
B-

3
C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
SU

BT
O

TA
LS

TO
TA

LS
 C

LA
SS

 
AV

ER
A

G
E

AV
ER

AG
E C

LA
SS



Guide to the management of residues generated in health establishments  131

Ta
bl

e 
A

.3
 - 

G
en

er
at

io
n 

by
 c

la
ss

 o
f r

es
id

ue
s/

 o
cc

up
ie

d 
be

d 
da

y 

H
ea

lth
 e

st
ab

lis
hm

en
ts

:__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

A
dd

re
ss

:__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

C
la

ss
 a

nd
 s

ub
cl

as
s 

of
 r

es
id

ue
s 

(r
eg

is
te

r 
on

e)
:__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

	
A

1	
A

2	
A

3	
A

4	
A

5	
A

6	
B1

	
B2

	
B3

	
C

U
ni

t 
se

le
ct

ed

U
ni

t 
of

 g
en

er
at

io
n

N
um

be
r 

of
 u

se
rs

 
(b

ed
s 

oc
cu

pi
ed

)

R
es

id
ue

s
To

ta
l

R
es

id
ue

s
In

fe
ct

io
us

A
Sp

ec
ia

l
B

C
om

m
on

C
W

ei
gh

t
W

ei
gh

t
W

ei
gh

t

TO
TA

L
D

A
IL

Y
 A

V
ER

A
G

E 



132  Guide to the management of residues generated in health establishments

Ta
bl

e 
A

.4
 - 

G
en

er
at

io
n 

by
 c

la
ss

 o
f r

es
id

ue
s/

O
ut

pa
ti

en
t 

H
ea

lth
 e

st
ab

lis
hm

en
ts

:__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

D
ire

ct
io

n:
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

C
la

ss
 a

nd
 s

ub
cl

as
s 

of
 s

ol
id

 r
es

id
ue

s 
(r

eg
is

te
r 

on
e)

:__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

	
A

1	
A

2	
A

3	
A

4	
A

5	
A

6	
B1

	
B2

	
B3

	
C

U
ni

t 
se

le
ct

ed
:

U
ni

t 
of

 g
en

er
at

io
n

N
um

be
r 

of
 u

se
rs

 
(b

ed
s 

oc
cu

pi
ed

)

R
es

id
ue

s
To

ta
l

R
es

id
ue

s
In

fe
ct

io
us

A
Sp

ec
ia

l
B

C
om

m
on

C
W

ei
gh

t
W

ei
gh

t
W

ei
gh

t

TO
TA

L
D

A
IL

Y
 A

V
ER

A
G

E



Guide to the management of residues generated in health establishments  133

Ta
bl

e 
A

.5
 - 

G
en

er
at

io
n 

by
 c

la
ss

 o
f r

es
id

ue
s/

E
m

pl
oy

ee
 d

ay

H
ea

lth
 e

st
ab

lis
hm

en
ts

:__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

D
ire

ct
io

n:
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

C
la

ss
 a

nd
 s

ub
cl

as
s 

of
 s

ol
id

 r
es

id
ue

s 
(r

eg
is

te
r 

on
e)

:__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

	
A

1	
A

2	
A

3	
A

4	
A

5	
A

6	
B1

	
B2

	
B3

	
C

U
ni

t 
se

le
ct

ed
:

U
ni

t 
of

 g
en

er
at

io
n

N
um

be
r 

of
 u

se
rs

 
(b

ed
s 

oc
cu

pi
ed

)

R
es

id
ue

s
To

ta
l

R
es

id
ue

s
In

fe
ct

io
us

A
Sp

ec
ia

l
B

C
om

m
on

C
W

ei
gh

t
W

ei
gh

t
W

ei
gh

t

TO
TA

L
D

A
IL

Y
 A

V
ER

A
G

E



134  Guide to the management of residues generated in health establishments

APPENDIX B (Regulation)
NB 69002-1: 2008 (IBNORCA, 2008)

Generation of residues by units and/or health service
establishments, by residue classes and subclasses

The tables below present the classes and subclasses of residues included in the present norm, 
generated by different units and health services establishments

Table B.1 - Generation of residues by class in outpatient consultancy

Unit/service
Class of residue

A-1 A-2 A-3 A-4 A-5 A-6 B-2 C
General medicine X X

Internal medicine X X X

Gastroenterology X X

Neurology X X X

Pulmonology

Cardiology X X

Rheumatology X X

Dermatology X

Otolaryngology X X

Ophthalmology X X X

Pediatrics X

Neonatology X

Gyneco-Obstetrics X

Surgery general X

Orthopaedics X

Plastic surgery X

Psychiatry X

Odontology X

Emergency/Urgency X X

Treatments/dressings X X

Immunisations X X
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Table B.2- Generation of residues by class in hospitalisation

Unit/service Class of residue
A-1 A-2 A-3 A-4 A-5 A-6 B-2 C

General medicine X
Internal  medicine X X
Gastroenterology X
Neurology X X X X
Pulmonology X X X X
Cardiology X
Rheumatology X X X
Dermatology X
Otolaryngology X
Pediatrics X X X
Neonatology X X X
Gyneco-Obstetrics X X X
Isolation areas X X X
Adult intensive care X X X
Intensive care Paediatrics X X X
Neonatal intensive care X X X
Haemodialysis unit X X
Burns X X X

Table B.3 - Generation of residues by class in laboratories

Unit/service Class of residue
A-1 A-2 A-3 A-4 A-5 A-6 B-2 B-3 C

Immunology X X X X X
Parasitology X X X X X
Microbiology clinic X X X X X X X
Microbiology Alimentary X X X X X
Bromatology X X X X X X
A. Special chemicals X X X
Toxicology X
Histocompatibility X X X X X X X
Molecular biology X X X X X X X
Medicine Experimental X X X X X X X
Virology X X X X X X X
Medicina Experimental X X X X X X
Virología X X X X X X X X
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Table B.4 - Generation of residues by class in auxiliary services

Unit/service Class of residue
A-1 A-2 A-3 A-4 A-5 A-6 B-1 B-2 B-3 C

Clinical laboratory X X X X X X

X-rays X X X X

Ultrasound X X

Electrocardiography X X

Nuclear Medicine X X X

Blood bank X X X X X

Tissue bank X X

Others X X X

Table B.5 - Generation of residues by class in general services

Unit/service Class of residue
A-1 A-2 A-3 A-4 A-5 A-6 B-2 C

Store X

Libraries X

Classrooms X

Auditoriums X

Kitchen X

Dining room X

Cafeteria X

Sanitary X

Laundry and store X

Dressing-rooms X

Doctors’ rooms X

Machine rooms X

Gardens X

Nursery X

Offices X

Others X
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Table B.6 - Generation of residues by class in special services

Unit/service Class of residue
A-1 A-2 A-3 A-4 A-5 A-6 B-2 C

Operating-room 1 X X X X
Operating-room 2 X X X X
Delivery room X X X X
Convalescence X
Pathology X X X

Table B.7 - Generation of residues by class in attention services

Unit/service Class of residue
A-1 A-2 A-3 A-4 A-5 A-6 B-2 C

Infirmary X X X
Pharmacy X X X X

Table B.8 - Determination of weight and volume of residues generated
in vaccination activities (services and campaign)

Syringes Estimated weight = Nº vaccines targeted x weight of syringe
Final weight = Nº vaccinated x weight of syringe

Glass bottle Estimated weight = Nº vaccines targeted x weight of bottle/Nº 
of doses
Final weight = Nº vaccines targeted x weight of syringe

Needle covers Estimated weight = Nº vaccinated x weight needle covers
Final weight = Nº vaccinated x weight needle covers

Wrapping of syringe:
Average weight wrapping of 
syringe

Estimated weight = Nº vaccinated x weight of wrapper 
Final weight = target Nº vaccinated x weight of wrapper

Cotton:
Average weight, cotton swab

Estimated weight = target Nº vaccinated x weight of cotton
Final weight = Nº vaccinated x weight of cotton

Paper:
Average weight

Estimated weight = target Nº vaccinated x weight of paper
Final weight = Nº vaccinated x weight of paper
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Ciclo de lavado de manos

Humedezca
las manos 
con agua.

Aplique suficiente 
jabón para cubrir
la superficie de las

manos.

Frote sus
manos palma
con palma.

Entrelaze los dedos
palma con palma.

Apoye el dorso de 
los dedos contra

las palmas.

Frote circularmente
hacia atras y adelante,

frotando la muñeca también.

Enjuague con agua. Seque las manos con 
una toalla desechable.

Cierre la llave de paso 
con la misma toalla de papel.

Manos limpias. 

APPENDIX 5
Instructions for washing hands



Guide to the management of residues generated in health establishments  141

Common
washing

Clinical
washing

Surgical
washing

Common
or neutral soap

Neutral or
disinfectant soap

Types
of soap

Types 
of hand-
washing

Anti-microbial
(antiseptic)

soap

Some recommendations:

•	 Use small bars of soap and soap dishes with drainage, and 
if possible liquid soap with dispenser.

•	 If there is no running water use a recipient with adapted 
spout or an antiseptic substance that does not require 
water.

•	 Dry hands in the air or with a clean or disposable towel.
•	 If there is no drainage, collect the used water and throw it 

into the toilet.
•	 Stagnant water and humidity encourage the 

multiplication of microorganisms.

The objective of hand-washing is to remove organic material, diminish residual flora and eliminate 
transitory flora. It prevents germs gaining access to sites or tissues in which they must not develop, 
thus avoiding local or systematic infections which sometimes have fatal consequences.

It consists of the friction of surfaces with soap for 15 to 30 seconds, followed by rinsing under 
running water for between 15 and 30 seconds.
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Types of hand-
washing When? ¿How?

Common hand-
washing

Conducted when not in 
direct contact with the user, 
for administrative tasks.

1.	 Remove jewellery, watches and rings.
2.	 Open the tap and moisten hands before applying soap.
3.	 Apply the necessary quantity of neutral or common 

soap.
4.	 Vigorously rub both hands together for 10 to 30 

seconds, covering all the surfaces of the hands and 
fingers as far the wrists.

5.	 Rinse hands with abundant water.
6.	 Dry with disposable towel or individual cloth towel, 

which should then be used to turn off the tap and 
open the bathroom door.

Clinical hand-washing When in direct contact 
with the user or his/her 
belongings and/or previous 
to carrying out invasive 
procedures.

After handling blood, bodily 
fluids, secretions, excretions, 
contaminated materials and 
instruments, whether or not 
gloves have been worn.

In the risk units, when 
epidemic outbreaks arise.

1.	 Remove jewellery, watches and rings.
2.	 Roll up sleeves to the elbow.
3.	 Turn on the tap.
4.	 First moisten the hands and forearms.
5.	 Apply the necessary quantity of antiseptic 

(antimicrobial) soap.
6.	 Vigorously rub both hands together for 10 to 15 

seconds, covering all the surfaces of the hands and 
fingers; finish by washing the forearms.

7.	 Rinse with abundant water, from the fingers to the 
elbows, to avoid water running back down.

8.	 Dry with disposable towel, beginning with the hands, 
wrists and forearms.

9.	 Turn off the tap using the paper towel so as to avoid 
contamination.

10.	 Throw the towel away, again avoiding contamination.

Surgical hand-washing is 
performed before invasive 
surgical procedures, with 
the object of diminishing the 
concentration of bacteria 
from the resident flora and 
completely removing the 
transitory flora, acquired by 
recent contact with users or 
fomites.

1.	 Use antimicrobial soap to wash hands surgically, or 
alcohol-based soap (chlorhexidine at 2% or iodised 
soap).

2.	 Remove watches, bracelets and rings before beginning 
surgical hand-washing.

3.	 Wet hands and arms to 2 cm above the elbow.
4.	 Use approximately 3 ml of soap for each hand, rub the 

hands and forearms. Remove the dirt from the nails 
using a nail-brush.

5.	 Clean between the fingers.
6.	 The time for the surgical hand-washing procedure is 

given by the manufacturer of antimicrobial soap.  Usu-
ally this is between 3 and 6 minutes. Longer times are 
not necessary; generally (5 to 6) minutes for the first 
washing and three (3) minutes for subsequent wash-
ings suffice.

7.	 Rinse with abundant water and repeat the process if 
for any reason you touch anything.

8.	 Turn off the tap with an elbow.
9.	 Dry the hands with a sterile towel; use one side to dry the first 

hand, with a circular motion, from the hand to the elbow, Then 
use the other side to dry the other hand.

10.	 Discard the towel without contaminating oneself.
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APPENDIX 6
Instructions for handling hospital laundry

HANDLING of HOSPITAL LAUNDRY

CLEAN LAUNDRY

In general clean laundry has not been associated with user infection and there is no precedent for 
laundry being significantly implicated in the transmission of epidemic or endemic infections in users. 
The washing process must guarantee and ensure that it is risk-free.

CRITERIA

1.	 The hospital must provide clean laundry, whether through its processing in the hospital or 
through contracted services.

2.	 The process of washing laundry must satisfy the following requisites:
a.	 Washing must be carried out at a temperature of 75ºC for over 30 minutes.
b.	 Use chemical detergents and then disinfectants that ensure the destruction of vegetative 

germs and viruses.
c.	 Laundry must be ironed with rollers or similar equipment at over 170ºC.
d.	 Clean laundry must be handled separately from dirty laundry to protect it from contami-

nation.
e.	 The washing process, from receiving the laundry until it is sent to the clinical services, must 

be constantly supervised.
f.	 Clean laundry must be transported to the clinical services in covered carts, for exclusive 

use.
g.	 Clean laundry must be handled only after clinical washing of hands.
h.	 Clean laundry must be stored in laundry and clinical services on shelves that protect it 

from dust.

DIRTY LAUNDRY

The handling of dirty and contaminated laundry can be a source of infections for the personnel 
that handles it in the services, or for the laundry personnel, therefore it must comply with certain 
basic norms to prevent infections in the handling.
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CRITERIA

1.	 The institution must provide clothing and elements of protection for all the personnel that 
handle dirty laundry.

2.	 Times for removal of dirty laundry must be those in which the transit of personnel and users is 
at its lowest, namely before beginning the establishment’s habitual daily work routine. Personnel 
that undertake these tasks must begin their day’s work between 7 and 7.30 am.

3.	 Personnel must handle dirty laundry with thick rubber gloves, mask and plastic front, which will 
allow them free movement about the workplace.

4.	 Personnel handling dirty laundry must do so wearing clothes and footwear exclusively for that 
purpose. These items must not leave the dirty laundry area.

5.	 After handling dirty laundry, personnel must wash their hands thoroughly and take a shower 
after their day’s work.

6.	 Personnel working in the dirty laundry sector must not ingest foods inside the premises.

PERSONAL PROTECTION EQUIPMENT

Personal protection equipment 

Work coat

The objective of this garment is 
to protect skin and clothing from 

contamination

Specifications
▲▲ Made of resistant cloth.
▲▲ Long, below the knee.
▲▲ Long sleeves.

Recommendations for use
▲▲ For exclusive use in workplaces.
▲▲ Do not circulate in areas free from contamination (administrative, dining 

areas).
▲▲ Garments must be handed in to be washed in the laboratory, via an inven-

tory. It is expressly forbidden to make bundles with the clothing, place it 
on the ground or move it to another place.

White coats / lab coats

These coats are for use in 
restricted zones

Specifications
▲▲ Are front-fastening and of a certain colour.

Recommendations for use
▲▲ Cannot be used in other areas.
▲▲ After use they must be discarded directly into a recipient that bears the 

sign CONTAMINATED LAUNDRY
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Shoes Specifications
▲▲ Closed footwear that does not slip (do not use heels, sandals or any other 

item that leaves any part of the foot uncovered).

Recommendations for use
▲▲ Exclusively for use at work; it is totally prohibited to wear it outside the 

institution.
▲▲ For obligatory use in areas where biological and/or chemical material is 

handled.
▲▲ Instruct probationary or internal staff, those doing theses, etc., that their 

footwear must be for exclusive laboratory use..

Eye protectors 

The object of these goggles is to 
protect the worker’s eyes - they 

are used in operations where 
there is risk of explosion or optical  

radiation such as ultraviolet, 
infrared or lasers

Specifications
So as to be effective these require:

▲▲ Adequate resistance.
▲▲ A design or frame intended for complete protection of the eye area.
▲▲ Permit the use of prescribed lenses.
▲▲ Light.
▲▲ Rigid.

Recommendations for maintenance
▲▲ Wash goggles with soap and water.
▲▲ Dry with paper towel.
▲▲ Store in safe places with optimum conditions of hygiene.
▲▲ Avoid dropping the protectors or keeping them in low places, where they 

can easily be scratched.

Surgical masks Specifications of use
▲▲ Must respond to the risks presented (surgical masks with filtration 

capacity of 5 microns, surgical masks for chemical vapours, etc.).

Recommendations for maintenance
▲▲ Remove lipstick before putting on the surgical mask,.
▲▲ After use avoid putting it away in plastic bags.

Gloves

The object of their use is to avoid 
biological, chemical or physical risks; 
namely, when:

▲▲ The employee presents exuding 
wounds, cuts, skin injuries, etc.

▲▲ When handling blood, bodily fluids 
and contaminated materials such as 
blood tissues.

▲▲ When handling objects and contami-
nated materials such as biological 
agents.

▲▲ To clean instruments, equipment 
and all contaminated surfaces (fur-
nishings, walls, floors, etc.), wear 
thick gloves such as those used in 
housework.

Specifications for use
▲▲ It is necessary to choose the model of glove appropriate to the risk to 

which the wearer is exposed.
▲▲ Gloves must be used only when necessary.

Recommendations for use
▲▲ Put gloves on carefully with clean hands, on each of the fingers in turn.
▲▲ Do not open and close doors.
▲▲ Do not pick up the telephone.
▲▲ Do not keep gloves in pockets.
▲▲ 	In order to remove the first glove, hold it by the upper part and pull it off 

with the other hand. To take off the second glove, hold it by the inside and 
pull inside out, wrapping the glove completely upon itself. Then discard in 
the infectious residues recipient.

▲▲ It is preferable to use new, disposable gloves. Discard gloves that are 
cracked, peeling or have perforations. To reuse gloves subjected to 
autoclave they must be left to rest for 24 hours so that they recover their 
elasticity. To prepare them use maize starch instead of talcum.
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Situations in which gloves must always be worn.
▲▲ Surgical procedures.
▲▲ General odontological attention.
▲▲ Assistance with childbirth.
▲▲ Uterine scrapes and all invasive procedures. 
▲▲ Pelvic examination.
▲▲ Extraction of blood.
▲▲ Processing of biological samples in laboratory. 
▲▲ Giving intravenous injections.
▲▲ Contact with mucus or with secretions.
▲▲ Oral and/or nasal aspiration.
▲▲ Manual cleaning of air passages.
▲▲ Handling and cleaning of instruments contaminated. 
▲▲ Cleaning of blood and other bodily fluids.
▲▲ Handling of contaminated waste.
▲▲ Cleaning of premises.

TYPES of GLOVE and RECOMENDATIONS

Types of glove Recommendations

Latex or natural rubber gloves Handling of potentially infectious materials.

Vinyl Cases of allergies to latex.

Non-slip thick rubber gloves Washing materials, residue management, cleaning.

Gloves resistant to different (high and 
low) temperatures 

Handling of materials submitted to heat and cold.

Neopropene Handling of acids and alkalis.

Nitrile Handling of chemical products

Source: Institutional Programme of Biosecurity and solid residues “INLASA”, Dr. Shirley Aramayo W, La Paz, 2009.

PERSONAL HYGIENE NORMS at WORK

Indication Recommendations

Hair Short; if long it must be tied up, never loose.

Nails All personnel working in laboratories must have short nails.

Makeup It is not recommendable to use makeup in laboratory work.

Jewellery Avoid the use of jewellery (earrings, rings, bracelets) when handling 
biological or chemical products.

No eating, drinking, chewing gum In the work area.

No smoking In any area.

Do not keep foods On shelves or laboratory refrigerators.

Do not use the mouth to take liquids 
in pipettes 

Use devices such as propipettes, micropipettes.

Pencils, ballpoints Keep away from the mouth.
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APPENDIX 7
Generation of residues in health

establishments financed by USAID/Bolivia
GENERATION of RESIDUES in HEALTH ESTABLISHMENTS FINANCED BY USAID/BOLIVIA

(Kg/user generated in one day)

Nº HEALTH ESTABLISHMENT Department
Generation Kg/user-day

INFECTIOUS SPECIAL COMMON TOTAL

1 PROSALUD Clinic, La Paz La  Paz 0,071 0,104 0,663 0,838

2 16 de Julio Clinic La  Paz 0,111 0,000 0,703 0,814

3 Achumani Health Centre La  Paz 0,028 0,000 0,014 0,042

4 Alto Miraflores Health Centre La  Paz 0,071 0,000 0,124 0,195

5 Chuquiaguillo Health Centre La  Paz 0,123 0,000 0,022 0,145

6 Irpavi Health Centre La  Paz 0,05 0,000 0,01 0,06

7 Villa Victoria Health Centre La  Paz 0,087 0,000 0,063 0,15

8 Villa Fátima Health Centre La  Paz 0,04 0,027 0,032 0,099

9 Tejada Sorzano Health Centre La  Paz 0,003 0,000 0,005 0,008

10 PROSALUD Clinic, Santa Cruz Santa Cruz 0,035 0,004 0,088 0,127

11 El Carmen General consultancy Santa Cruz 0,013 0,004 0,009 0,026

12 Ismael Suárez General consultancy Santa Cruz 0,008 0,004 0,016 0,028

13 La Madre General consultancy Santa Cruz 0,028 0,021 0,018 0,067

14 La Morita Health Centre Santa Cruz 0,017 0,014 0,02 0,051

15 FOIANINI Health Centre Santa Cruz 0,383 0,000 0,33 0,713

16 Héroes del Chaco Health Centre Santa Cruz 0,025 0,000 0,055 0,08

17 Villa Pillín Health Centre Santa Cruz 0,017 0,024 0,024 0,065

18 La Cuchilla Health Centre Santa Cruz - - - -

19 Los Lotes Health Centre Santa Cruz 0,01 0,000 0,021 0,031

20 Las Pampitas Health Centre Santa Cruz - - - -

21 Puerto Quijarro Health Centre Santa Cruz 0,0002 0,000 0,004 0,0042

22 PROSALUD Health Centre, Riberalta Beni 0,285 0,000 0,17 0,455

23 PROSALUD Health Centre, El Molino Tarija 0,0091 0,000 0,0021 0,0112

24 PROSALUD Clinic, Tarija Tarija 0,069 0,000 0,026 0,095

25 PROSALUD Health Centre, Yacuiba Tarija 0,034 0,000 0,025 0,059

26 CIES Clinic, Tarija Tarija - - - -

27 Rafael Pabón Health Centre Oruro 0,009 0,006 0,007 0,022
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APPENDIX 8
Percentage composition, in weight, of residues generated in health 

establishments financed by USAID/Bolivia
Percentage composition, in weight, of residues generated in health establishments financed by USAID/Bolivia

Nº HEALTH ESTABLISHMENT DEPARTMENT
INFECTIOUS SPECIAL COMMON TOTAL

Kg. % Kg. % Kg. % Kg.

1 PROSALUD Clinic, La Paz La  Paz 8,0 8,0 12,5 12,5 79,5 79,5 100

2 16 de Julio Clinic La  Paz 3,2 13,6 0,0 0,0 20,4 86,4 23,6

3 Achumani Health Centre La  Paz 29,9 53,7 0,0 0,0 25,8 46,3 55,7

4 Alto Miraflores Health Centre La  Paz 5,2 38,8 0,0 0,0 8,2 61,2 13,4

5 Chuquiaguillo Health Centre La  Paz 1,6 12,2 0,0 0,0 11,5 87,8 13,1

6 Irpavi Health Centre La  Paz 28,3 73,1 0,0 0,0 10,4 26,9 38,7

7 Villa Victoria Health Centre La  Paz 9,0 69,2 0,0 0,0 4 30,8 13

8 Villa Fátima Health Centre La  Paz 13,0 24,4 7,1 13,3 33,1 62,2 53,2

9 Tejada Sorzano Health Centre La  Paz 7,0 39,5 0,0 0,0 10,7 60,5 17,7

10 PROSALUD Clinic Santa Cruz Santa Cruz 65,0 22,4 6,2 2,1 218,9 75,5 290,1

11 El Carmen General consultancy Santa Cruz 21,2 50,1 2,2 5,2 18,9 44,7 42,3

12 Ismael Suárez General 
consultancy Santa Cruz 7,7 20,3 1,8 4,7 28,5 75,0 38,0

13 La Madre General consultancy Santa Cruz 6,8 24,0 4,0 14,1 17,5 61,8 28,3

14 La Morita Health Centre Santa Cruz 11,9 32,6 3,2 8,8 21,4 58,6 36,5

15 FOIANINI Health Centre Santa Cruz 9,9 31,6 0,0 0,0 21,4 68,4 31,3

16 Héroes del Chaco Health Centre Santa Cruz 10,8 45,8 0,0 0,0 12,8 54,2 23,6

17 Villa Pillín Health Centre Santa Cruz 14,2 26,3 3,3 6,1 36,5 67,6 54,0

18 La Cuchilla Health Centre Santa Cruz 16,5 52,5 4,1 13,1 10,8 34,4 31,4

19 Los Lotes Health Centre Santa Cruz 5,0 16,3 0,0 0,0 25,7 83,7 30,7

20 Las Pampitas Health Centre Santa Cruz 8,4 41,0 0,0 0,0 12,1 59,0 20,5

21 Puerto Quijarro Health Centre Santa Cruz 0,1 4,5 0,0 0,0 2,1 95,5 2,2

22 PROSALUD Health Centre, Riberalta Beni 26,2 44,1 0,0 0,0 33,2 55,9 59,4

23 PROSALUD Health Centre, El Molino Tarija 6,91 71,3 0,0 0,0 2,78 28,7 9,7

24 PROSALUD Clinic, Tarija Tarija 24,55 59,9 0,0 0,0 16,41 40,1 41,0

25 PROSALUD Health Centre, Yacuiba Tarija 11,95 50,5 0,0 0,0 11,7 49,5 23,7

26 CIES Clinic, Tarija Tarija 2,8 57,1 0,0 0,0 2,1 42,9 4,9

27 Rafael Pabón Health Centre Oruro 6,8 42,2 4,8 29,8 4,5 28,0 16,1

TOTAL 361,9 32,5 49,2 4,4 700,9 63,0 1112,0
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The conclusions reached, from the classifications conducted, are that the percentage composi-
tion, in weight, of hospital residues is as follows:

33%	 	 Infectious residues 

4%	 	 Special residues 

63%	 	 Common residues 
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VALIDATION PROCESS PARTICIPANTS

	 Emilyn Troche	 ARANDU
	 Windy Mary Coca Martínez	 Caja Nacional de Salud/Cochabamba
	 Sandra Acevedo	 Caja Nacional de Salud/Cochabamba
	 Inés Villar	 Caja Nacional de Salud/Cochabamba
	 Bertha Mercado Peralta	 Caja Petrolera de Salud/Cochabamba
	 Ruth Dalence	 Caja Petrolera de Salud/Cochabamba
	 Rocsana Torrico	 CIES/Cochabamba
	 Elisa Choque Salas	 CIES/Cochabamba
	 Milenca Maldonado Torrico	 CIES/Cochabamba
	 Jenny Aly Montesinos	 CIES/Cochabamba
	 Marleny Pérez	 CIES/Cochabamba
	 Patricia Lima	 CIES/Cochabamba
	 Zunilda Quiñones	 CIES/El Alto
	 Virginia Mattos	 CIES/El Alto
	 Vladimir Guzmán	 CIES/La Paz
	 Fernando Patiño	 CIES/La Paz
	 Ruth Pacasi	 CIES/La Paz
	 Betty Quisbert	 CIES/La Paz
	 María Rosa Tapia	 CIES/La Paz
	 Juan Carlos Pérez Gómez	 CIES/Oruro
	 María Santos Gutiérrez	 CIES/Oruro
	 Anne Ojopi	 CIES/Santa Cruz
	 José Luis Vargas	 CIES/Santa Cruz
	 Julio Hinojosa	 CIES/Santa Cruz
	 Sandra Román	 CIES/Santa Cruz
	 Nurmi Oré	 CIES/Santa Cruz
	 Patricia Rivero	 CIES/Tarija
	 Rina Molina	 CIES/Tarija
	 Paola Herrera	 CIES/Tarija
	 Lidia Perales Fernández	 CRUZ ROJA
	 Elena Castillo	 CRUZ ROJA
	 Scarlen Pérez	 CRUZ ROJA
	 Gabriela Espada Torrejón	 CRUZ ROJA
	 Carlos Coca	 Empresa Municipal de Aseo de Cochabamba
	 Miguel García	 Empresa Municipal de Aseo de Cochabamba
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	 Georgina Zárate	 Empresa Municipal de Aseo de Santa Cruz
	 Sergio Guzmán	 Empresa Municipal de Aseo de Tarija
	 Carlos Velarde	 Gobierno Municipal de Santa Cruz
	 Mery Baldivieso	 Gobierno Municipal de Santa Cruz
	 David Carrasco	 Gobierno Municipal de Santa Cruz
	 Franz Quiroga	 Gobierno Municipal de Tarija
	 Francisco Arce	 Gobierno Municipal de Tarija
	 Iris Soto	 IBNORCA
	 Beatriz Gutiérrez	 IBNORCA
	 Mario Villarroel	 Ministerio de Salud y Deportes
	 Ramiro Asturizaga	 Ministerio de Salud y Deportes
	 Mario Villagra	 Ministerio de Salud y Deportes
	 Pedro Medina	 Ministerio de Salud y Deportes
	 Betsabé Blanco	 PRO MUJER
	 Lucy Ticona Ticona	 PRO MUJER
	 Judy Barrera Sosa	 PROSALUD
	 Ilse Condori Conde	 PROSALUD/Cochabamba
	 Rosa Coca Tapia	 PROSALUD/Cochabamba
	 Victoria Castro Cuéllar	 PROSALUD/Cochabamba
	 María Wilma Ramírez Acarapi	 PROSALUD/Cochabamba
	 Juana Montes Bautista	 PROSALUD/Cochabamba
	 Vladimir Quispe Apaza	 PROSALUD/Cochabamba
	 Miguel Ángel Arellano	 PROSALUD/Cochabamba
	 Sonia Barrios Padilla	 PROSALUD/Cochabamba
	 Abelardo Espejo	 PROSALUD/La Paz
	 Grace Ocampo	 PROSALUD/La Paz
	 Lorena Ajata	 PROSALUD/La Paz
	 Janette Rosales	 PROSALUD/La Paz
	 Alejandrina Quiñones	 PROSALUD/La Paz
	 María Ríos	 PROSALUD/La Paz
	 Juddy Ortega	 PROSALUD/La Paz
	 Inés Cruz Sempértegui	 PROSALUD/La Paz
	 E. Fortún Fernández	 PROSALUD/La Paz
	 Lisbeth Hidalgo Gutiérrez	 PROSALUD/La Paz
	 Ruth Cortez	 PROSALUD/La Paz
	 C. Magne León	 PROSALUD/La Paz
	 Rocío Sánchez	 PROSALUD/La Paz
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	 Cristina Cruz	 PROSALUD/La Paz
	 Arminda Pérez	 PROSALUD/La Paz
	 Ana María Mamani	 PROSALUD/La Paz
	 Raquel Gira	 PROSALUD/La Paz
	 Mabel Huanca	 PROSALUD/La Paz
	 Gloria Valdez	 PROSALUD/La Paz
	 Janeth Machicado	 PROSALUD/La Paz
	 Giovanna Blanco	 PROSALUD/La Paz
	 Ramiro Mendoza	 PROSALUD/La Paz
	 Lucy Carrasco	 PROSALUD/La Paz
	 Omar Alvarado	 PROSALUD/La Paz
	 Elva Salazar	 PROSALUD/La Paz
	 Beatriz Paucara	 PROSALUD/La Paz
	 Nelida Condori	 PROSALUD/La Paz
	 Celia Quiroga	 PROSALUD/La Paz
	 Maribel Bueno	 PROSALUD/La Paz
	 Amanda Cardona Sandóval	 PROSALUD/Santa Cruz
	 María Luz Martínez Rocabado	 PROSALUD/Santa Cruz
	 María Elena Musnier	 PROSALUD/Santa Cruz
	 Carlos Salas	 PROSALUD/Santa Cruz
	 Yhesenia Moza García	 PROSALUD/Santa Cruz
	 Elvio Roca Bruno	 PROSALUD/Santa Cruz
	 Víctor Fabián Seas	 PROSALUD/Santa Cruz
	 Jaime Acosta	 PROSALUD/Santa Cruz
	 Lily Guzmán Villagómez	 PROSALUD/Santa Cruz
	 Nelva Rivero	 PROSALUD/Santa Cruz
	 Yaquelin Rossel	 PROSALUD/Santa Cruz
	 Elizabeth Velasco Terán	 PROSALUD/Santa Cruz
	 Herminia Tomicha	 PROSALUD/Santa Cruz
	 Zeneida Pérez Rodríguez	 PROSALUD/Santa Cruz
	 Hermando Palacios	 PROSALUD/Santa Cruz
	 Rosmery Flores	 PROSALUD/Santa Cruz
	 Silvia Segovia	 PROSALUD/Santa Cruz
	 Yenni Chávez	 PROSALUD/Santa Cruz
	 Juan Fernández	 PROSALUD/Santa Cruz
	 Teresa Gorostiaga	 PROSALUD/Santa Cruz
	 Gloria Espíndola	 PROSALUD/Santa Cruz
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	 Luis Méndez	 PROSALUD/Santa Cruz
	 Margot Martínez	 PROSALUD/Santa Cruz
	 Ibis Chumacero	 PROSALUD/Santa Cruz
	 Filemón Carrasco	 PROSALUD/Santa Cruz
	 Teresa Rodríguez	 PROSALUD/Santa Cruz
	 Mariana Orozco	 PROSALUD/Santa Cruz
	 Anabel Barrios	 PROSALUD/Santa Cruz
	 Sonia Moscoso	 PROSALUD/Santa Cruz
	 Ronald Broucet	 PROSALUD/Santa Cruz
	 Trinidad Burgos	 PROSALUD/Tarija
	 Irene Serrano Martínez	 PROSALUD/Tarija
	 Elizabeth Mendoza	 PROSALUD/Tarija
	 Elizabeth Guerrero	 PROSALUD/Tarija
	 Esmélida Subelza	 PROSALUD/Tarija
	 Iván Alemán	 PROSALUD/Tarija
	 Elizabeth Vique	 PROSALUD/Tarija
	 Adelma Segovia	 PROSALUD/Tarija
	 Jorge Alarcón	 PROSALUD/Tarija
	 Marlene Huayllas	 PROSALUD/Yacuiba 
	 Wenceslado Ticona	 SABENPE
	 Luis Arana	 Servicio Departamental de Salud/Cochabamba
	 Ivonne Uzquiano	 Universidad Mayor de San Andrés (Odontología)

“Profound thanks to all the people and institutions that participated in the
process of creating this document”.

Use of this material is authorised, if the source is cited.




