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each type of waste 5o as to help generators and ISW handling agents understand
proper ISWM. This material can be used by public administrators as background

-information to supervise on-going ISWM as well. Improvement of the on-going

manifest system in accordance with the recommendations given in the master plan wilt
help waste generators be more aware of ISWM by providing accurate knowledge on
ISW. Moreover, a series of testing procedure established in the master plan for
selecting proper treatment and disposal options will be supported by the reference
laboratory in the Environmental Center, which is planned to be established in the
Provinge of Santiago. -

Consequently, since the master plan gives enough instructions and supporting technical

‘information necessary for its implementation as described above, it is technically
- feasible enough to reatize the master plan in MR. - E

- Environmental Evaluation of the Master Plan

Improvement and conservation of the environment is the principal objective of the

‘master plah in this Study. Moreover, the master plan focused on the improvement of

public administration for ISWM such as institutional, organizational, lega! frameworks.
Therefore, the approach of environmental evaluation should be different from that
which is generally conducted for the master plan of facility development projects.

“Although environmentat evaluation is in general conducted to examine negative
- impacts of implementing the master plan on the environment, in this case the main

objective of environmental evaluation is to examine and verify positive impacts of the
master plan on the environment. Accordingly, environmental evaluation here is made
by identifying the environinental impact which might arise without the master plan in
MR. In addition, for better understanding of the magnitude of environmental impacts,
some poilution hazard cases in foreign countries are also introduced. -

a. - -Environmental risks of improper flue gas and waste water treatment in
factory S

As found in the result of the factory survey in the Study, considerable amount of flue
gas and waste water are directly emitted and discharged into atmosphere and
watercourse in MR. Some of them may contain hazardous substances. It is also
implied in the factory survey that such improper control of emission and effluent are
mainly due to the fack of knowledge on ISW and its hazardousness. These improper
emission and effluent treatment may cause air and water pollution which have serious
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impacls on human health. -

- To help understand the magmmde of impacts, the Study briefed two represematwe
cases of pollution occurred in Japan.

aa. A Case in the City of Yokkaichi (SOx pollution)
aaa. Outline

In 1959, a big oil refinery plant started operation in the City of Yokkaichi. While
additional two plants were developed up to 1972 and the total oil refining capacity
reached 5050 thousand barrels, complaints about asthma from the people living in the
neighborhood gradually increased. Air pollution monitoring and public health survey
had been carried out since 1960. In 1962, hourly average SO, concentration reached
0.5ppm for 3% of the totat monitoring hours and sometimes it exceeded 1ppm, which
is 10 times of the current environmental standard of 0.01ppm. The Mie University
Hospital started free medical examination for pollution related disease patients in
August 1962 and Yokkaichi Municipal Government initiated a system to cover ali
medical expenses for the patients who was recognized as pollution affected patients in
May 1965. Despite of these remedies, suicide of patients and deaths of younger people
came one after another. -

In September 1967, the residents living in Isozu district brought a case before coust for
claiming damage compensation against the 6 owner companies of the plants. In July
1972, the court judged the illegal act of the accused. The number of patients become
around 1200 at its maximum in 1975, '

aab. Comparison of damage cost and pollution abatement cost

The Study on Japanese Experience on Environmental Pollution, which was carried out
by the Global Environment Economy Research Group, Environmentat Agency of Japan
(hereinafier mentioned as EAJ Study), estimated the damage and pollution abatement
cost regarding the case in Yokkaichi, Table L.7.3a below indicates the result of
estimation. '
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Table L.7.3a Bstimated Damage Cost and Polluuon Abatement Cost (The Case

-of Yokkaichi}
Damage cost® Pollution sbatement cost® -~ | Damage costif ro remedial action is
{mitlion USS$/year) {million US$/year) ) taken vntil the damage extended fo
the whole city of Yokkaichi®
(miilion US$/year)
l el T 14448 . 20515!

) Damage oost Is estimated by the following formuta:
{Average annual damage compensation amount) + (Av erage annuai redemption amount of indemnity which
was ordered by the court judgement in 1972)

(@ - Pollution ebatement cost is estimated by the fol!omng form ula
{Average annual pollution’ abatement cquipment investment by peivaté enterprises since 1971) + (Average
annua] oost of monitoring sysiem developmenit and environmenial green srea development which are covered
by public sector)

{3)  Theantcipated damage cost i3 ¢stimated based on the assuraptiori that the patients of Yokkaichi Asthma had
been broken out at a patient rate of 7.27%, at which rate number of patienis was actually reported in Isozu
District in 1975, in the whole Yokkaichi in 1975.

The damage cost of about 13 miltion US dollars would not have been born if necessary
remedial actions had been taken eartier. - In addition, if no remedial action is 1aken, the
annual average damage cost will reach 205 million US dollars beyond the present
average annual pollution abatement cost. This case study result indicates that pollution
abatement investment should be carried out before the actual damage occurs so as to
minimize the damage to human health as well as to reduce the damage cost.

ab. A Casein the City of Minamata (Inorganic Mercury Pollution)
aba, Outline

It was in 1908 that a nitrous fertilizer production factory was located in the City of
Minamata. There are a number of fishermen living in Minamata, but it is a very small
city with a population of only 12 thousand at that time. Right afier the operation of
the factory above, however, the City showed constant socio-economic growth with the
expansion of nitrous ferilizer factory and the population reached about 50 thousand
in 1956. On the other hand, problems regarding the compensation for fishing had
already arisen in 1920, The cause of sea pollution was waste water from the above
factory.

. The Minamata Disease started from a report on the outbreak of a patient having a

symptoms of brain damage in 1956 although the following survey confirmed that there
had been some patients since 1953. Minamata disease is a neural disease caused by
methyl mercury compounds that were generated from production process of

_ acetaldehyde and discharged into sea. The condition was caused by ingestion of
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contaminated fishery products. Right after the outbreak of tho first patient, Minamata
Municipal Government organized the Remedy Committee for the Disease of Unknown
Etiology to identify the nosogeny of the disease. However, although the government
had stated in 1962 that the methyl-mercury compound is the nosogeny of the Minamata
disease, mercury contained effluent was continuously discharged into the sea up until
July 1966, when new praduction process was installed in the factory. The outbreak
mechanism of Minamata disease was finally clarified in September 1968 right after the
suspension of acetaldehyde production in May 1968. The arinual amount of mercury
effluent had reached about 11 tons at peak in 1959. Discharged mercury was gradually
accumulated in fish and shell-fish. For example, the total mercury concentration in a
short-necked clam had been about 80 ppm, although it decreased to 4 ppm in 1971,
By the end of March 1991, the number of designated Minamata disease patienis
reached 2,248, of which 1,004 are dead.

abb. Comparison of damage cost and pollution abatement cost

According to the EAJ Study, these are three types of damages that can be financially
estintated i.e., damages on human health, damages due to sediment pollution in the Bay
of Minamata, and damages on fishery. Concerning the pollution abatement cost,
pollution abatement equipment investment, operation cost, and loan interest payment
isincluded in the estimalion. The result of estimation is given in Table L.7.3b below.

Table L..7.3b Estimated Damage Cost and Pollution Abatement Cost (The Case

of Minamata)
Damags oost Remedy cost
(million US$fyear) . | (million USSHyear)
Damage on human | Darmage on sea boitom Damage on fishen(3)
health®™ sediment™
7491 4170 ' en] 120 §

(1)  Damagecostincludes average annusl compensalion amount to be paid by the factory in accordance with the
compensation sgreement which was concluded with the poltution victims gfbup in1973.
(2)  Damage cost incudes the averagé annusl cost of dredging the mercury contained Seditients.

3) Pamages cost includes average enswal cost éfcom’pcnsation for fishermen.

In this case, the amount of damage cost is far higher than remedy cost. This is a typical
example that indicates the cost efficiency of taking proper remedial actions in the early
stages of factory operation. If proper remedy had been taken before operation, the
damage cost would not have arisen.

As given in detail above, Japane’sé experience in environmental poliution implies that
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 pollution abatement remedies should be taken as soon as possible before the damages

arise. In this regard, the master plan gave top piiority to the proper control of fluc gas
and waste water in accordance with the formulated legal and regulatory frameworks.
In addition, in-factory ISW emission control through manifest system will increase
generatofs’ attention to what they produce to the environment besides the products.

" A series of testing process recommended in the master plan will avoid the diffusion of

hazardous substances. Thus, implementation of the master plan will minimize or even
prevent the future possible enviconment pollution by flue gas and waste water ifit is
carried out on schedule.

b.  Environmental risks of improper management of ISW

Présently in MR, there are some improper handling of ISW, such as the disposal of
hazardous ISW to the municipal landfil, ilegal dumping, unauthorized in-factory
disposal of ISW, and so forth. If these improper ISWM is neglected as it is, serious
groundwater pollution and soil pollution may break out by the leak of hazardous
substances from the ISW disposed. Once groundwater and/or soil pollution occur in
MR, the magnitude of damage is unpredictable because hazardous substance will
spread extensively through the soil and watercourse. So far, there are very few studies
discussing about groundwater and/or soil pollution caused by the leak of hazardous
substances from the landfill. Instead, the Study here took one case of soil pollution in
connection with a big mining industty in Japan so as to help understand the magnitude

~ of soil pollution by the leak of hazardous substances.

ba, A Casein Kamioka Mine

baa. Ouiline '

Kamioka Mine, which had produced gold since the year 720, became a large mining
industry of tead and zinc since 1887. The lead and zinc production had increased year
by year and became one of the most famous mines in the world. However, from the
begmmng of mmmg operation, considerable amount of hieavy metals such as cadmium
had been’ dlscharged into the upstream of Jinzu River through waste water. At the
catchment area of szu Rwer damages on agnculture had been found in addition to
the outbreak of weird dlseasc since T ‘aisho era (1910-1925) The resndems tiving in the
catchment area clained for damage compensahon and mstal!atlon of mineral pollution
abatement equipment. Although a sedimentation pond was installed in 1932, the
amount of slag and waste water increased successively with the growth of mining

production. Due to the accumulation of heavy metals in soil, cadmium concentration

in the soil reached 4.85 ppm at maximusn and 1,12 ppm on average during 1971-1976
at the agricultural land focated in the catchment area of Jinzu River. The concentration
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in unpolished rice reached 4.23 ppm at maximum and 0.99 ppm on average. The
disease of unknown etiotogy broken out here was called Itai-itai disease and had a
symptom of terchration for every pait of the body and bones were easily fractured with
a slight movement. Afler extensive research on the nosogeny of Itai-itai disease since
1950, responsibitity of the mining factory was finally found in court. By the end of
March 1991, 129 peopies were adjudged to be the victim pauents (of which 116 are
dead) ‘

bab. Comparison of damage cost and pollution abatement cost

In the EAJ Study, damage cost estimation is made for three types of damages i.e.,
damages on human health and damages on agriculture. Meanwhile pollution abatement
cost inicludes the cost of waste water and smoke treatment and other related remedies.
Table L.7.3¢ indicates the resuit of estimation. '

Table L.7.3¢ Estimated Damage Cost and Poliution Abatement Cost (The Case
B of Ttai-itai Disease)

Damagé cost (million US$/year) Remedy cost (million US$/year)

Damage on human Damagé on sgriculture®
health®™ :

126 o 17.33 ) : 538

n 'Damage cost includes the annual aversge amount of damage compenéaﬁon and redemption of indemnity.
Q) Damage cost includes the annval average amoiint of compensation for cancellation of cultivation and
restoration of contaminated soil.

As found in other cases of poltution, remedy cost is Iower than the damage cost to be
bom resulting from no remedial action against pollution. Although this example does
not discuss disposal site of ISW, simitar leak of hazardous materials may occur at
present fandfill in MR if no measures are taken to improve present improper disposal
practices, '

However, in order to improve the present ISWM, the master plan formulated overall

ISWM supervising system in accordance with the conceptual waste flow of treatment

and disposal for each type of waste. Fo!lowmg this ISWM supervising system,
7 | 1mproper handling of ISW will be improved and lltegal handlmg practice will be

~ reduced. Consequently, future possnb!e enwronmental hazard will be nnmrmzed and
even evaded.
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ANNEX M EXAMINATION OF AN OPTIMUM SYSTEM FOR MEDICAL SWM

M.1

M.1.1

MASTER PLAN - :

‘This annex provides the background for and the formulation of the Master Plan for

medical SW in the Metropolitan Region of Santiago for the period 1996-2010.

The background includes establishment of the planning framework (section M.1),
examination of an optimum technical system (M.2) and examination of applicable
technical standards (M .3).

The annex hereafter provides rough estimates of the costs and discuss the appropriate
financial responsible bodies (M.4). For the implementation of the Master Plan, it is
deemed important to prepare a Code of Practice with instructions and guidelines for
the handling of medical SW at the medical institutions and at the treatment facilities.
A proposal for the contents of the Code is included in section M.5.

The institutional system is examined based on a presentation of the present situation
(M.6) and, finally, the Master Plan is evaluated with respect to the protection of the

environment, the technical viability and the financial feasibility (M.7).

A plan for implementation of the Master Plan concludes the presentation {M.8).
Establishment of Planning Framework

The present medical SW management is based on sohutions decided upon and
implemented by each medical institution with the public authorities involved in control

-+ and enforcement only. Although the health sector is partly public, it seems to be the

intention o maintain medical SW management as the responsibilily of the single
medical institution. . This policy is adopted by the Master Plan Study as a prerequisite
and it's implications are briefly discussed in chapter M.4.2.

~Goals

- The proposed goals of the Master Plan 1996-2010 are:.

- Improvement of medical SW management facilities and practices at
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M.L12

M.1.3

- hospitals and clinics to observe basic hygienic conditions.

- Development of a standardized labeling” and packaging system for
medical SW of infectious nainre.

- Development of a low-cost final disposal option based on safe disposal
of medical SW of infectious nature at a sanitary landfill for municipal
waste (goal for immediate implementation).

- Development of co-treatment of medical SW of infectious nature ai a
thermal treatment facility for hazardous SW (goal for later iniplementa-
tion). _ g L :

Targels

The targets of the Master Pian is developed for three periods:

- Short-term targets, 1996-2000,
- Medium-term targets, 2001-2005, and
- - Long-term targets for 2006-2010.

The targets are presented in Table M.1 2a.
Strategy

'The emphasis on the medical institutions' own responsibility of medical SW manage-
ment makes supervision and enforcement by the authorities the most important mean
to accomplish the goals and targets. Enforcement of proper. waste management
practices (including a necessary segregation from the municipal SW system) is likely
to create a nced of privately operated waste management services (collection and
treatment), however, this cannot be satisfied by the private sector today.

Although the present waste managenient costs are insignificant for most of the medical
institutions, any increase in costs is likely to meet opposition. As no public financial
involvement is envisaged for the future medical SW management, the increased costs
must be born by the medical institutions directly. Thus, it will be necessary, parallel to
the enforcement of improved standard, to build up environmental awareness and

commitment at the medical institutions in order to ensure allocation of suflicient
funding. '
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Thus, the Master Plan strategy shall be based on a combination of enforcement and
cooperation with the medical institutions on, ﬁ_rsfly,' development of a general Code
of Practice and, secondly, on the implementation through a combination oj’gzifdar:ce
aid enforcement. The cooperation on preparation of a Code of Practice will be an
important tool to create awareness and conmitment. Finally, the Code of Practice
will be useful for supervision and enforcement by the authorities.
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Table M.12a  Targets of the Master Plan 1996-2010

- Preparation of a Code of Practice as guideline for the medical inslitutions and as a
basis for authorities' enforcement.

- Preparation of a simple labeling system for immediate implementation.

- Packing of sharps and pointed objects in unbreakable - not reusable packages al the
source of production (also in cases where the waste is subsequently treated inter-
nally by incincration or autoclave).

- [improvement of internal collection points with respect to:
Cleanliness,
Separate storage of wasle categories,
Prevention of public access,
Elimination of manual loading procedures for medival SW.

- Development of safe disposal of mnedical SW at a eontrolled landfill for municipal
SW (for immediate impleimentation).

- Separate collection of medical SW for landfilling.

- Preparation of project for thermal Ireatment of medical SW, possibly al a new
facility for ISW treatment (co-treaiment).

- Implementation and enforcement of new environmental standard for new wasle
incinerators al hospitals. "

- Implementation and enforcement of new envirommental standard for existing waste
incinerators at hospitals. '

- Development of thermal treatment of medical SW, possibly al a new facility for
ISW treatment (co-treatment).

- Continued imprevements of standardized collection system, indleding boprove-
menis of collection points.

- Enforcement. “

- Phasing out of landfilling for replaceiment by centralized thermal treatment (possi-
bly as co-lreaiment with 1SW).

- Enforcement. “
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The strategy for treatment and disposal of medical SW should follow the development
of three phases:

Short-term (1996-2000):  Control of the risks caused by the existing manage-
ment of medical SW.

- Introduce Code of Practice for medical SW management.

- Introduce classification and packaging of the waste at the source of
' generaliofl. .

- Implement safe landfilling as the main disposal method.

Medium-term (2001-2005): Enforcement of ‘up-to-date’ standards at existing
treatment/disposal facilities for medical SW, includ-
ing at hospital incinerators. B

- Enforce of up-to-date standards.
- Consolidate sanitary landfilling as a main disposal option.
- Develop a thermal treatment alternative, possibly as co-treatment with

hazardous ISW.

Long-term (2006-2010): Phasing out of landfilling of medical SW in favor of
thermal tyeatment.

Table M. 1.3a outlines the proposed strategy in headlines.
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M.2

M2

Table M.1.3a

The Proposed Strategy in Headlines

Control the tisks caused by the

present medical SW managem—
enl,

Fortify the envitonmertal stan-
dards to be applicd.

Consolidate (he rmedical SW
management

Introduce standardized classifi-
cation and packaging of the

wasle af the source of production.

Introduce Code of Practice for
medical SW managemenl (0
guide medical institutions and
authorities,

Implement safe landfilling of
infectious waste Lypes.

Implement separate collection
and transport of infectious waste
fypes.

Implement up-to—dale standards
at new hospital incineraloss.

Implement up-to-date standards
at existing hospital incinerators.

Develop a thermal tieatment op-
tion for medical SW {co-(reatment
with ISW).

Phase out (he vse of landfilling
for medical SW,

Consotidate use of thetmal tre—
asment for medical SW.

Examination of an Optimum Technical System

Collection System at Sources of Produciion

M-6

‘This section outlines guidelines for the optimum technical system for medical SW
management, '

In most cases, the building lay-out of medical institutions hampers an optimum internal
handling of SW and in many cases is it impossible to adopt a basic hygienic principle
of division of corridors and hallways into clean and “dirty” areas.

At the same time, overcrowding of medical inslitutions leads to inappropriate storage
facilities for the waste. '

Any medical SWM system should be based on immediate classification and packaging



M.2.2

- of the waste at the source of geiieration.

The choice of receptacles must respect the individual needs of the various wards,
hereunder the needs of “hands off” receptacles to respect steritized work routines.

Along with the immediate classification and packaging, provision of unbreakable
comainers for sharps is indispensable. Today, hard receptacles are widely applied, but
often these are without lids and, thus, unsuitable for the purpose. There are relatively
cheap containers dedicated for sharps, which would improve the management of sharps
and reduce the risks considerably.

The recommendations can be summarized as follows:

- Apply svitable receptacles, bags etc. chosen in cooperation with the staff
at the wards in order to accommodate to the specific routines required for
steritization etc., _

- Implement a procedure of immediate classification, packaging and labeling
of the waste before it leaves the wards,

- Apply dedicated containers for sharps,

- Empty receptacles daily. Dispose of needle containers when filled
(container as well as the contents) without reloading.

Treatment System at Sources of Generation

Except for highly infectious micro-organisms that require sterilization (autoclave) at
the source of gencration there may not be a demand for internal treatment at the
medical institutions. Employment of safe external treatment/disposal methods
combined with an appropriate packaging and transport system is satisfactory and in
most instances also the most cost-eftective.

Sternlization using an Autoclave

Waste containing highly infectious and communicable micro-organisms require
immediate steritization. However, the present reuse of {aboratory glassware makes it
appropriate to consider sterilization of all biological agents before discharge of the
contents and cleaning of the glass. Such procedure could reduce the risk of accidents
with splashes and broken glass during cleaning.

Correct sterilization by use of autoclave requires the waste to be accessible for the
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stear, i.e. it requires that waste is not sealed or in another way packed in steam-tight
packages. Thus, autoclave is applied best at the source of production to avoid
unpacking of wasle or internal transport of inappropriately packed waste.

Autoclave units are operated at temperatures in the range of 121-132 °C. Under ideal
conditions, sterlization takes only 2 minutes at 132 °C, but in most cases it is necessary
to extent the treatment periods to sterilize solid waste. Exposure periods of 30, 60 and
even 90 minutes are not uncommeon, but it is advisable at each medical institution to
check the actual autoclave equipment in order to determing the correct operation.

Incineration

Local incinerators at medical institutions conslifute a problem in terms of observance
of a proper environmental standard. Furthermore, the incincrators are often inade-
. quately placed in narrow basements without facilities for automatic feeding of the
waste and automatic discharge of the ashes as well as control of combustion
temperatures in best cases is simple and inadequate and in worst cases not existing.
Thus, in many cases the incinerators are being an occupational hazard for the
employces during manual toading procedures and a source of pollution of the
environment, .

The retention time of flue gasses at high temperatures is crucial for burning out of
particles, etc. and thereby for minimization of emissions. The nora! requirement for
retention lime is 2 seconds at a minimum of 850 °C (minimum 6% oxygen) and such
demand is diflicult to obtain in small incinerators without a designed after-buraing
chamber.

It could be stated that the contribution to the general polluuon from madcquate
mcmemuon of medical SWat hosp:tals is ms1gmﬁcant in the global view and, thus,
should not be SubjCCt to enforcement of rigorous pollution standards as long as the
incinerators are operated without creating nuisances to nelghbors Such a view could
be defended for a transition period during which existing incinérators are
modernized/replaced to apply modern standards for emissions and operation.

The recommendations can be summarized as follows:

- Sterilization of biological agents is recommended to reduce the risk of
accidents during reuse of laboratory glassware. -~

- - Existing incinerators al medical institutions should be monitored in order

to identify the magnitude of the pollution problem and to determine a

suitable transition period for modernization/replacement of the incinera-

~ tors. Such transition period should be S years (ninimumy) to allow time for
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M.2.4

planning of the actions.

External Transportation

The present wndely use of the municipal waste collection service for sharps and
infectious waste is of concern as the waste will be exposed durmg compaction in the
collection vehicles and during the un]oadmg/compactton procedures currently used at

the landfills. Thus, it cannot be ensured that such waste will not be exposed and impose

a risk to landfill staff, staff involved in yehlcle maintenance etc.
The recommendations can be summarized as follows:

- Sharps and medical SW of infectious nature should not be mixed with
- general waste simitar to riunicipal SW. Separate collection and transporta-
tion without compaction and/or transfer procedures is required.
- Sterilized sharps should be kept separate also in order to avoid any
accidents (sharps mixed with any kind of waste are no longer sterile).

_ Inten}iediate Treatment

Landfilling of medical SW is the most feasible disposal method, however, a long
transportation distance to the municipal SW landfil will add transportation costs,

Implementation of thermal treatment for hazardous ISW will introduce an eflicient
alternative to landfilting and in most cases modern thermal treatment would be the

. p_re,ferred option to reach a complete destruction of the waste.

The recommendations can be summarized as follows:

Co 1realment (thermai trcatmcnt) of medical SW and hazardous ISW at

a modem mstallauon should be encouraged in the ISW planmng in order
to create an altematwe to landﬁllmg and in order lo phase out landfilling
in the long-term perspeciive.



M.2.5

M.2.6

M.2.7

Final Disposal

Controlled landfill disposal of medical SW is an appropriaté alternative to the present
waste management system as it will bring the situation under controt for the least costs.
However, in the long-term perspectlve a complete destruction by thermal treatment is
preferable and should be aimed at.

Landﬁllmg of medical SW requires construction of a scparate section of the sanitary
fandfill prepared for medical SW only Landfilling of medical SW requires direct
unloading into a waste pit, immediate covering with quick lime and soil and careful
compaction with heavy-duty equipment.

Leachate from the landfill section for medical SW should be kept separate and
monitored prior to co-treatment with leachate from other cells to determine, if special
treatment unexpectedly should be required.
The recommendations can be summarized as follows:

- Introduction of safe landfilling of medical SW at a dedicated cell at a

sanitary landfill for a transitory period of up 16 5-7 years unti! thermal
treatment is available.-

Chemical Waste (Hazardous Waste)

The present lack of handling systems for chemicals (hazardous ISW) aftects the
management of chemicals at the medical inslitutions. Thus, discharge to the sewer is
common, but nevertheless unacceptable.

Proper management of chemicals should be part of the Codé of Practice to be
developed, however, the optimum managernent system requires that treatment and

disposal facilities for ISW are available as quantities generated in medical institutions
are too small for feasible mdependent mandgement.

Radisactive Waste

Radioactive sources applied at medical institutions and laboratories are in most
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instances sources with low radioactivity used for examination of human beings and
animals and clinical trials in laboratories. At most medical inslitutions and laboratories,
the doses of radioactive materials are so Jow that the risk is small compared to the risk
connected to the handling of chemicals.

Like for medical SW of infectious nature, radioactive waste should be classified
immediately after the production by the same personal who made the medical treatment
or laboratory analysis.

The typical disposal of solid radicactive waste includes one of the following options:

-~ Disposal as general waste as the waste is inactive (typically with a

radiation below 0.1 MBg/kg (one Bq (becquerel} = one decay per second;
'MBq = one million decays ger second).

- Disposal by incineration. There will be limits for the total radioactivity in
each sack (typical maximums ace 5-500 MBq depending on the type of
nuclide and its dangerousness for human beings (the lowest maximum for
the most dangerous type)) and a demand for a maximum dose rate of 5
#8v/h measured on the surface of the packaging (Sv = sievert). Finally,
there will be requirements to the transport of the waste, labeling etc.

- Solid radioactive waste that cannot fulfili the above-mentioned require-
ments immediately or after decay, must be disposed of by special
treatment, normally supervised by the national auctear administration.

Inactive liquid radioactive waste may be disposed of via the sewer. Liquids with a total
radioaclivity below 5-500 MBg (depending on the type of nuclide) may be diluted and
disposed of via the sewer as long as the diluted concentration is below 0.1 MBg/liter.
Dilution must take place before the discharge, but not by pouring water in the drain
after discharge of the radioactive waste. Liquids not fulfilling the above-mentioned
requirements must be subject to special treatment as stated for solid waste.

Information collected at the medical instilutions in the Metropolitan Region of
Santiago indicates that active radioactive waste is stored until it can be classified as
inactive and disposed of together with general waste. In principle, such procedure is
acceptable as loﬁg as sufficient and applicable storage capacity is available and as long
as the safety procedures for the storage and the shipment are satisfactory. However,
the JICA Study Team has no contirmation of control of dose rate or total radioactivity
being carried out on radioactive waste being disposed of as general waste after
inactivation,

M-11i



M3

M.3.1

Examination of Technical Standards for the Technical System

Table M.3a (divided on two pages) summarizes the proposed technical system for the
waste categories. Based on the table, the appropriate and applicable technical standards
are discussed in the following.

Storage

The emphasis on packaging of medical SW requires a change ofthe existing working

routines. At present, use of dedicated packages is rare, but it is a key-recommendation

that the medical institutions should purchase dedicated packages for the difterent waste
categories in order to apply a minimum degree of standardization and a minimum

‘quality with respect to strength of the materials, tighiness elc.

It could be relevant to define maximum capacities for the different packaging materials

- and make reference to relevant international or national standards. In Europe, packages

applicable for medical SW are approved according to demands defined by the
Eurapean convention for transport of dangerous goods by roads (ADR).

M-12
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M.3.2

M.3.3

. Collection and Transportation

The purpose of the careful packaging of the waste is to avoid spillage during
collection, storage and collection, to prevent unhygienic conditions and to eliminate the
potentiat occupational hazards created by a.o. sharps. - '

‘It is a basic recommendation that the central collection points should be improved and

equipped with containers, so the waste from the wards is placed in dedicated containers
immediately upon arrival to the collection point. The number of containers will depend
on the subsequent treatment, but typically the following container types should be
available at the collection point:

-~ Closed drums (or similar} for pathological waste,

- Closed container for human blood and blood products, cultures and
stocks, sharps, infectious waste, animal waste and inactivated radioactive
waste (type of container will depend on the generated amount),

- Storage drums for chemicals depending on the available treatment
facilities,

- Skip-hoist {or simitar) container for general non-hazardous waste.

When centralized thermal treatment is introduced, the closed skip-hoist container
should be replaced by a system of smaller containers or a system based on packaging

- in cardboard boxes in order to be able to feed the incinerator directly without loading

to a storage pit.
Intermediate Treatment

It is recommended to upgrade internal incineration to an anti-pollution standard
comparable to internationally recognized standards for large-scale incinerators for
MUNICIPAL SW and ISW. The main emphasis should be put on:

- Continuous operalion periods to avoid low temperatures during start and
closing-down,
- High operating temperatures,
- Auxiliary burners,
- Retention time of flue gasses,
= - The totat dust emission, and
<" The emissions of heavy metals.
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M.3.4

M4

M.4.1

Standards for large incinerators include typical emission standards for NO, and HCi
too, but application of rigorous demands for these emisstons will in most cases involve
excessive costs out of proportion for incinerators at hospitals.

Dioxin and furanes are a major concern too, but yet applicable emission standards are
to be recognized internationally.

Another major concem of incineration is the ash quality and possible unbuined residucs
from incomplete incineration and grate sifting, e.g. for incineration of pathological
waste, the risk of unburned residues should be eliminated by wse of dedicated
incinerators like hearth type or rotary kiln type incinerators.

It could be appropriate to implement a high standard for incinerators in steps, so
existing incinerators are allowed a transition period before the high standard must be
applied, while new incinerators must apply the high standard from the start.

Final Disposal

The concerns related to fandfitling of medical SW are connected to fittering and
scavenging. Once properly buried in the sanitary landfill, medical SW is not supposed
to generate leachate of particular hazardousness (or infectiousness) or necessitate other
special precautions during operation. Thus, a standard designed sanitary landfill with

leachate coltection and control system is suflicient for disposal of infectious medical
SwW.

For operational reasons, disposal of medical SW.in a separate cell is advantageous as
covering must take place immediately and as mechanical compaction etc. must be made
more careful than for ordinary MUNICIPAL SW.

Estimation of Costs and Examination of Financial Responsible Bodies
Cost Estimation

Itis not possible to outline a full budget of the proposed technical system as the final
solution concerning the equipment for collection at the wards and the treatment
method will be taken by the individual medical institution and therefore depend on the
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local opinion conceming e.g. use of own incinerator. Thus, this section includes rough
cost estimates for the proposed treatment and disposal options only.

For most medical institutions thie proposed technical system will require altocation of
additional funding for operation of the waste management system. However, a poriion
of these extra costs is required under all circumstances to introduce acceptable sanitary
conditions and, thus, should be characterized as a necessary relief of former negligence.

~.. Such costs are connected to the sorting of the waste (classification), implementation

of standardized packaging system (purchase of appsopnate packages) and upgrading
of collection points.

The real diﬂ‘erence will be for treatment and disposal, where enforcement of modern
standards for hospital incinerators will imply investments in new incinerators or

- upgfading of existing incinerators and an increase in operating costs. The proposed

introduction of disposal of medical SW at a sanitary landfill is the most cost effective
solution compared to incineration at the hospitals, however, incineration may be
preferred anyway by some hospitals - mainly the institutions with larger quantities.

As a rough guideline the following estimates for the options may be used:

- Sanitary landﬁlling; twice the average costs of normal waste disposal due

to lesser degree of compaction and more demands to the operation, i.e.

- approxinately 3 times US$ 6 per tonne = approxsmately US$ 18 per
tonne. oo

= . -A modern hospital incinerator with dust filter, automatic feeding of the
waste and automatic ash discharge requires an investment of approx. US$
1.0 million, exclusive of civil works, for a capacity of 300 kg/hour. The
annual - operating costs will be approx: 5% of the investment or US$
-50,000. The annual capital costs will be approximalely 10% of the
investment or US$ 100,000. The cost per tonne of waste will depend on
the operating time of the incinerator, which at the present incinerators is
rather. short. Modern incinerators for municipal SW or ISW have a
guaranteed performance of operation of up to 8,000 hours per year and
such high performance requires sufficient waste supplies. A hospital
s incinerator will not reach the same number of opérating hours, but it is
- crucial, economically to utilize the incinerator as much as possible.
Provided the incinerator is used for 3,000 houcs per year {corresponding
to 900 tons per year), the average cost will be approximately US$ 55 per
tonne without capital costs and more than US$ 151 per tonne, if capital

- costs are included. - :
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In case of centralized incineration (possibly as co-treatment), the treatment
- cost is assumed as estimated for ISW.

: For a complete comparison of options; the costs of collection/transportation and
- packaging must be included. The éstimates for collection and transportallon of medical

SWare based on the costs of municipal SW. -

The colleciion cost for municipal SW at present (with landfills near Santiago) is US$
15-25 per tonne. The extra transportation cost for municipal SW to the new landfill in
Montenegro is assumed to be US$ 6 per tonne based on transfer. For medical SW,
which has a fower density and which canaot be subject to transfer operations, the
following costs are assumed: ‘

- US$ 40 per tonne for collection and transport inside Santlago (in case of
central incineration).

- US$ 6 per tonne for extra transportation to new Jandfill in Montenegro.
The costs of packaging will depend on the use of internal or external treatment.
Although internal transportation requires careful packaging also, there may be some

less strict requirements for the material compared to extesnal transportation:

. - - Inboth cases, plastic bags of a good quality, buckets, botiles etc. should
be employed. Costs of US$ 40 per tonne of waste is assumed.

- For internal transport, containers or simple- cardboard boxes may be
employed. Costs of US$ 40 per tonne of waste is assumed.

- For external transport, coated cardboard boxes or similar should be
cmployed. Costs of US$ 100 per tonne of waste is assumed.

Financial Responsible Bodies

Medical SW management is assuméd to be the responsibility of the medical institutions
themselves. Public authorities are supposed to exercise control and enf'orce a proper

- standard.

Ministry of Health (MS) has a dual role for public medical institutions as the ministsy
provides the general budget and enforces standards of hygiene as well. However, it is
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M.S

“not the impression that MS links the roles, e.g: by using financial sanctions to enforce

hygiene improvements.

The function as budget provider, places the MS in a central position to motivate
improvements in the public health sector. It would be beneficial if the MS takes a
leading role in improvement of the medical SW management standard through
preparation of the Code of Practice foltowed by negotiation of budget allocation for

- medical SW management. Thereby, the technical standards will be linked to the

financial resources (and vice versa). However, it is strongly recommended to efaborate
the Code of Practice in cooperation with representatives for the medical institutions to
reach a consensus between the administrators (budget providers and planners) and the
daily users. '

It is the impression that private medical institutions have better financiat possibilities
for improvements, but the present waste management may not improve due to a
general negligence of waste management. The enforcement of standards is the only
possibility to improve the situation and here the recommenaded Code of Practice will
be an important reference point.

Cost Recovery Methods -

Cost recovery - or more relevant for medical institutions cost aflocation, requires
motivation and commitment at the management of the medical institutions. As stated
earlier, the commitment to ensure even in-expensive improvements seems low today
and it is probably the main obstacle for introduction of improvements.

A boosting of the commitment requires supportive actions from MS to ensure

" alfocation of the necessary budgets, eventually , for the public medical instifutions,

through an increase of the general budgets dedicated to waste management.

Code of Practice

The proposed Code of Practice is deemed the key tool to obtain an applicable modern

standard for medical SW management as well as to obtain consensus and ease the
implementation through the process of preparation of the Code where representatives
of involved parties should participate. '
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This section outlines the relevant participants in the preparation of the Code of Practice
and, furthermore, forward a proposa! for the list of contents,

M.5.1  Participaats

- The Ministry of Health (MS) is the obvious responsible body for preparation of the
Code of Practice. Furthermore, participants should be selected among - but not limited
. .to, the following relevant institutions and specialists:.

Sanitary inspection (e.g. SESMA)

Occupational health inspection (Ministry of Labor)

Air pollution inspection {e.g. PROCEFF)

Environmental authorities (CONAMA)

Health authorities (e.g. 'Instituto de Satud Publica de Chite")

- Epidemiologist

Representative of doctors

Representative of nurses

Representative from a public hospital
Representative from a private hospital or clinic -
Representative from a microbiological laboratory
Waste collection company

Waste {reatnient company. -

M.5.2  Proposed List of Contents

The following list of contents indicates the proposed contents of the Code of Practice:

I:

Introduction

1.1
1.2
1.3
1.4

2.1

Introduction
Scope of Code
Target group (primary health sector - secondary health sector)

User gmde to the Code of Practice

. Legal background -

Legal reference for the Code of Practice
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22

Other relevant legislation to be observed

Medical waste

3.1
32
33
34
35

Potential sources of gencration

Risks

Waste classification

Definition of waste types, including infectious waste types
Waste generation key-data:

Planning of handling systems for medical waste

~4.1

4.2
43
4.4

Regulations :

Internal waste handling manuals for hospitals
Possibilities for waste minimization and recyeling
Education ‘

Source segregation, packaging, internal collection and storage

5.1
5.2
53
54
55
5.6

5.7
5.8

Pathological waste

Sharps

Other infectious waste types (excluding of animal waste) .
Animal waste

Chemical waste

- Radivactive waste

General non-hazardous wasle
Internal collection point

External collection and transport

6.1

6.2

63
6.4

6.5
6.6
6.7

Pathological waste

Shaips

Other fectious waste types (exclusive of animal waste) .
Animal waste

- Chemical waste :
- Radioactive waste
< General non-hazardous waste

Treatment and final disposal

11

= Sanilary landfilling (standard)
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M.6

M.6.1

7.2 Incineration {standaid) -

1.3 Other teeatment options

7.4 Pathological waste

7.5 Sharps

7.6 Other infectious waste types (excluding of animal waste)
7.7  Animal waste o

7.8 Chemical waste

7.9 Radioactive waste

7.10 General non-hazardous waste

8:  Checklists

8.1 Checklist for general medical waste management system

8.2 Checklist for waste management system at the individual medical
institution '

8.3 Checklist for supervising authoritics.

Examination of an Optimum Insti¢utional System
Current Situation

Conflicts of ministerial competencies are not evident because all regulations concerning
waste produced from medical and paramedical aclivitics are under the Ministry of
Health. Within this Ministry, there is duplicity at the level of “recommendations” for
the MR between the Health Services (Servicios de Salud) and SESMA - Environmental
Health Service. : :

Supreme Decree no. 161 of 06.08.1982 approves the “Regulation concerning Hospitals
and Private Ciinics”, whose ari. 25 - letter d determines that “the establishment must
allow the storage of wastes untit their adequate disposal.” '

The Health Services of the Minisiry of Health, through the Offices of Medical and
Paramedical Professions, establish rules for hospitals, clinics, pharmacies, clinical
laboratories, etc., be they public or private. Among these rules, regulations for the
management of waste could be included. | |

The National Commission of Intra-Hospital Infections (CNIIH) located in the
Epidemics Department of the Ministry of Health, coordinates the Committees of Intra-
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M.6.2

- Hospital Infections (CIIH) located in the Medical Board (Direccion Médica) of each

hospital. These committees supervise the management of waste, considering that it
constitutes a means of spreading infection.

Internally, in each hospital, a General Service carries oul the cleaning services (usually
subordinated to the Chief of the Physical Plant, authority of an Administrative Office
(Direccion Adminisirativa)), while the internal Health Service in charge of occupationa)
health often helps in this task too.

The Chileant Conunission of Nuclear Energy (COENNU) has the exclusive responsibil-
ity of directing and managing radioactive materials, including wastes.

The Municipality, in charge of external waste collection and disposal services, regulates
the said services by means of Municipal Ordinances.

SESMA/PROCEFF regulate and control the emissions of boilers and incinerators.

SESMA’s Basic Sanitation Program supervises the management of domestic and
hospital waste. At a higher level, SESMA’s Technical Department issued, in 1990, the
document of Basic Sanitation in Health-care Establishments, which “presents a
description of basic sanitation characteristics that Health-care establishments should
have”..., in relation to potabfe water, waste water and management of solid waste,
among others.

. As a general procedure, hospitals manage their solid wastes in accordance with their

resources and administralive directives, considering the precepts of occupational heaith
and, mainly, of the CIHI. This results in procedures very similar to those recom-
mended by SESMA'’s Technical Deparlment, but adapted to local situations.

Paramedic services {pharmacies, Jaboratories, etc.) manage wastes according to their
own criteria, in general the same that apply to domestic waste.

Recommernided System

Even though the environmental effects of solid waste produced from medical and
paramedical activities are controversial, their close link with hospital infections is

‘indisputable: - An adequate internal management prevents direct effects and the

propagation of infecting agents inside and outside the hospital. - This is why it deserves
priority allention.
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Medical and paramedical establishments, like all waste generators, are responsible for
the waste they generate, their social effects and costs. :

The current institutional organization is coherent regarding such considerations, except

for the following revisions that are here recommended:

a.  Legal Support. the Sanitary Code is sufficient.

b. Regulation: a Ministry of Health act is necessary to establish directives in

iii.

iv.

accordance with the technical system outlined in the previous
sections, enforcing the following subjects:

Internal Management of the Wastes -

- Segregation in classes defined as proposed in section 5;

- Packaging in'suitable package {bag, receptacle, ...} and labeling at
the sousces;

- Sterilization of highly infective and communicable biologic agents,
as near as possible to the source; - ' :

-~ Storage {watting for collection) in suitable room.

Collection and Disposal -
- External transportation, treatment and final disposal should obey

requirements for hygiene, operator’s safeiy and minimam environ-
mental impact.

- The Health Services will establish the technical. instructions for the

adequate execution of this Regulation in their respective regions, They
will also enforce its fulfillment and apply sanctions provided for in the
Law. ' ‘

SESMA will establish the adequate technical instructions for the execution
of this Regufation in the MR, control its fulfillmient and apply sanctiohs
provided for in the Law, in all the MR.

‘The technical instructions referred in items iii. and iv. should comprise the

internal management of the generating establishment, and also external
transporiation, thermal processing, and the dlsposa! of waste in sanitary

. Jandfills and cemeteries.
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vii -~ Throughiis Department of Environmental Programs the Ministry of
Health will coordinate the preparation and dictate a Code of
Practice, which will consolidate the requirements to manage M.S.W.
in Chile. '

¢.  Competent Authorities and Instifutional System

The organization chart that follows (Figure 6.1a) depicts the existing links and the
proposed changes. - e

- The aim is not to alter medical institutional structure, but to strengthen the authority

and competency of the establishment’s executive entity, which will be under diverse

supetvision, at the same time that it wilt be controlling external services to third parties.

- The Master Plan proposes a reduciion in the sources of “orientations” -- which will be

reduced to a regulatory one, as Resolution of the Ministry of Health, and to those
specific for radioactive and chemical waste, and ¢missions. A Code of Practices will
consolidate legal and technical norms at an operational level understanding. The
medical structure should “advise”, when solicited, the executive entity, particulacly
with regard to intra-hospital infection and occupational health aspects.

This system is applicable to hospitals, medical and dental clinics, first-aid posts, clinical
laboratories, pharmacies that maniputate drugs -- that is, all medical and paramedical
service establishments.

The general regulation, at ministerial tevel, should be elaborated by the Department of
Environmental Programs and approved by Supreme Decree. It will be complemented,
without delay, with technical instructions of the regional authority (SEEMA}, which
consider local sealities. Furthermore, the Code of Practice will better supply the needs
of the MSWM. To be acceptable and representative, the preparation of this Code will

involve several entities, as proposed in MS.1, coordinated by the Depariment of
Environmental Programs of the Ministry of Health. In the structure of the Ministry of
Health, the Subsecretariat of Health is the authority over the Health Services, which

in turn all have a Medical Subdirectorate with a Department of Environmental

Progranis -- and this will be the supervisory entity in the area of aclion of each Service.

In the MR, meanwhile, the Health Services are many, and environmental issues are

concentrated in SESMA which will assume the functions of technical instructor and

supervisor of waste management.
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.. In conclusion; the main points are summarized below:

- The Medical Institution in the MR manages the MW (through the General
Services Depariment) according to the regulations dictated by the Ministry of
Health and oriented by SESMA’s technical instructions and the Code of
Praclice;
- General Services should be internally advised by the Committee of THI, which '
is functionally vincufated to the National Committee (CNIH); %
- The Municipality manages or controls = the external services of
coltections/disposal contracted by the Medical Institution; _
- SESMA and CCHEN enforce, monitor and assist on environmental aspects;
- Health Services enforces and controls medical and professnonal activities of the
Medical Institution.

Additionat resources will not be required, except those necessary for thé monitofing
-action of the SESMA Basic Sanitation Program to become more effective. The
PROGRESI - Industrial Waste Management ngram has its proposal for creation
elsewhere in this Master Plan. -
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d.  Training Personnel for Medical Waste Management Internal Services

SESMA should coordinate, through the Basic Sanitation Program and PROCEFF, a
training group aiming to make understandable the legal and technical norms on medical
SWM, emphasizing the internal procedures in hospitals, medical and adontologic
~clinics, laboratones ete.

Regarding the training program, the Group should develop técllniCaléadministrative
information to motivate and educate dln,ctors adm:mstratwc and medical staff on

medical SWM

¢. - Profile of the Personnel to be Used in the Waste Manageseat in Medical
Establishments

ea. Cleansing Service Head

The Head of the Cleansing Service will be responsible for organizing, operating and

controlling the operation of the different components of the cleansing service in a
medical establishment. Specifically the Head will be responsible for the internal and

exiernal cleansing of the establishment including the cleansmg and sweeping of rooms

and mﬁrmanes halls, waiting rooms and public areas, lavatories and admlmslraiwe
offices as well as the collection and haulage of waste from the generation source to the

storage room and treating infectious waste and condltlonmg all the waste to be

collected by the mumc:pal service.

The Head s responsibilities will also include the orgamzauon of a separate col[ecuon :

for infectious waste, selecling the operauon personnel afid su pervise their training. - The
Head will also request to the Admm:stranon Depaﬂment the necessary funds for the
operatlon of the cleansmg service. '

The Head shall have an cducation equivalent to that of a sanitation technician é_)r_' o
environmental engincer. Specifically, the Head shall be knowledgeable in the followitig

fields:

- Public health

- Basic cleansipg

- Sanitary vector control
- Drinking water

- Sewage

- Solid waste
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. Regarding the Head's practicai trainiing, the following aspects shall be considered:

- Operation of a waste incinerator

- Operation of sotid waste compactors

- Operation of autoclaves and other sterilization dispositives

- Maintenance and disinfection of recepiacles and storage ceaters

.= - Cleaning of floor surfaces -

- Application of domestic insecticides and other vector control dispositives and
materials

‘eb. - Cleansing Services Operators

The operative personnel of a medical establishment's cleansing service shall carry out
the internal waste collection work, respecting the areas and the collection circuits;

- transportation of wasle from the generation points to the storage rooni; storage in the

corresponding areas according to waste type; compaction and incineration according
to type of waste. The operahon personnel shall also carsy out the hospltal's internal
and external cleaning and sweeping work.

The operative personnel shall have, at least, corapleted the basic education and shall

- be skilled in the spécific area of work to carry out. The operative personnel shiall have

training, as the case may be, in the following fields:

- Sweeping, cleaning and surface and floor disinfection techniques

- Loading and lranspomng infectious waste from the generation sources to the
storage area -

- = Operation of waste compactors

- Operation of waste incinerators

= - Cleaning and disinfection of containers

- ec. - 'Head of the Inter-hospital [nfection Prevention and Contro} Commiittee

It would not be suitable to set a profite of the Head of the Inter-hospital Infection
- Prevention and Control Committee according to the Head's responsibilitics regarding

the supervision of the cleansing service, perhaps only make sure that he is familiar with
the design of the hospilal solid waste management system and the operation manuals.

‘ed. - Doctors, Nurses and Medical Assistance Personnel

Doctors, nuises and assistants shall receive training regarding waste management in the

. generation sources, specifically for the on-site storage, classitication and marking of
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-infectious waste and sharps. They. shall also be instructed in the use of autoclave

equipment to use it immediately on high risk waste.

Implementation Pian

The Implementation Plan presented in figure M.7a includes the most important
activities according to the proposed phased approach of the Medical SW Master Plan.
The following explanatoiy commenis are relevant.

The Implementation Plan is - as the Medical SW Master Plan - based on the idca of
controlled landfilling being environmentally acceptable and attraclive economically.
Incineration is by many the preferable solution, but the fact is that incineration is far

- more costly and the likely high fees may make it difficult to attract either the investor

or the medical institutions. In time, as the medical institutions are being acquainted
with use of an external waste service, incineration and the higher costs may be
introduced without a major risk of drop-out.-

Preparation of the Code of Practice is scheduled for 2 years (1996 and 1997). 1t could
be prepared faster, but it is recommended to allocate at least 1.5 years for the work as
it will be the important foundation for the upgrading of the Medical SW Management.
It is suggested that all relevant institutions are engaged in the work from the very first
discussions, which will make the preparation work more time consummg, however,
which will ease the subsequent 1mpiemenlatton

As the competent authority, the Ministry of Health, through its Department of
Environmeatal Programs, should take a leading role in the preparation.

Paralle! 1o preparation of the Code of Practice, standards for landfilling and incinera-
tion of Medical SW should be prepared (at national level too) - cither as an integrated
part of the Code of Praclice or as separale activities. The standard for landfilling is
being the far less complicated and it should be possible to complete the work in tess

than one year. The standard for waste incineration will require more time for -~

preparation a.o. because it would be beneficial 1o prepare this as a general slandard for
wasle mcmeratlon

The JICA Study Team proposes 1999 to be the year where the new standard for
incineration is introduced for new incinerators and 2001 the year for application for
existing incinerators. '

- The Implementation Plan is based on the institutional assumption that the public
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authorities exercise approval of facitities and enforcement of the permissions only.
Thus, i1 is assumed that the public authorities will not engage in investment or
operation. With respect to implementation of the Master plan, such arrangement is not
oplimum as the speed of implementalioﬁ may be slower and the implementation may
be subject to more uncertainly e.g. concerning financing and fee structure.

In order fo ensure a reasonable speed of implementation and to eliminaie the
uncertainties as far as possible, the public authorities (here CONAMA-RM) should
lake a leading role in provision of adequate landfill capacity and provision of a collec-
tion and transportation system for Medical SW - the main element of the technical
Master Plan.

Thus, it is proposed that CONAMA-RM conducts negatiations wilh selevant landfill
operator(s) in the Metrapolitan Region concerning eslablishment of landfill capacity
adequate for disposal of Medical SW and with relevant haulage contractors for
provision of an appropriate collection and transporiation system.

In these negotiations, CONAMA-RM will not be able to guarantee quaatities for
fandfilling, to guarantee the number of medical institutions to join a coflection service
of in any way to participate in the financing of investments and operation. The waste
quantity and the enrolment rate will depend entirely on decisions taken by the medical
institutions themselves, which obviously will depend on the promotion of the services,
the cconomic viability of the solutions and the enforcement of standards by the public
authorities. The financial risks must be borne by the private operators and included in
the fees.

Thus, the following three basic counditions for successfil implementation of the Medical
SW Master Plan are identified:

- CONAMA-RM ensures through negotiations - and if applicable also the
approval system, that landfill capacily is made available by the private

sector (at reasonable fees).

- CONAMA-RM ensures through negotiations that a collection/transpor-
~ tation system is made available by the private sector (at reasonable fees).

- SESMA ensures through enforcement of the upgraded Medical Solid
Waste Management that standards defined by the Code of Praciice are

implemented.

Implementation of centralized incineration of Medical SW is made dependent on
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implementation :of incinicrafion for- ISW:and, thus, also being depending on the
implementation schedule for- this. The périod 1999-2001 is proposed for development
of a solution with the companies engaged in ISW management and a solution may be
available fromi year 2002, Obviously, the phasing out of landfilling of Medical SW must
be adapted to the implementation of incineration. A five-years transitory. period (as
minimumy} is proposed in the Implementation Plan.
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