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ABSTRACT

ROBERT L. ODETTE. Survey of Infectious Waste
Nhna%enent Practices in Sel ected Acute Care Hospitals

inthe United States. (Under the Director of Dr.
W LLI AM A. RUTALA) .

In July 1987, 39% (200/519) of a survey of acute care
hospital s throughout the United States responded to a
conmpr ehensive solid (infectious) waste questionnaire. The
questionnaire was designed to identify infectious waste
handl i ng, treatnent, and disposal practices in U S. acute
care hospitals. Survey responses were received fromforty-
three of the fifty states. Mst hospitals (71% have a
written conprehensive hazardous waste managenent plan
(includes infectious waste, |ow | evel radioactive waste
hazardous chem cals, and cytotoxic waste). Only (38% of

the hospitals reported they have an EPA hazardous waste
identification nunber.

Most hospitals (90%) consider m crobiol ogical; human
bl ood and bl ood products; pathological; and sharps (e.qg.,
needl es, scal pel blades) as infectious waste. This is
consistent with the Centers for Disease Control (CDC)
recommendation. Furthernore, nost hospitals (79% are in
conpliance with the CDC reconmended treatnent nethods for
t hese types of infectious waste.

EPA recomends that m crobiol ogical; blood and bl ood
products; communi cabl e di sease isol ation; pathol ogi cal;
contam nat ed sharps; and contam nated ani mal carcasses and
body parts be designated as infectious waste. Furthernore,
EPA has identified optional infectious waste categories as
waste from surgery and autopsy; m scellaneous | aboratory
waste; dialysis unit waste; and contam nated equi pment. For
all the waste categories except contam nated equi pment, nost
hospital s (80%t) considered these waste as infectious waste.
However, only (26% of the hospitals were in conpliance with
t he EPA reconmended treatnent practices for all 1nfectious
wast e categories. For the EPA infectious (Iess optional)

wast e categories 52% of the hospitals were in conpliance
wi th EPA recomrended treat nent nethods.

It is hoped this information will be useful to
regul ators, decision makers, hospital adm nistrators, and

others as the debate on regulating infectious waste
conti nues.
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CHAPTER |

PREFACE

The Resource Conservation and Recovery Act (RCRA) of
1976, as anended, directs the Environnmental Protection
Agency (EPA) to devel op and eval uate solid waste nmanagenent
nmet hods. Thi s i ncludes both hazardous as well as
nonhazardous solid waste. Thus far, npbst regul atory
attenti on has been devoted to the hazardous waste issue.
However, EPA and ot hers have found that defining with
certainty all types of solid waste which may be hazardous is
very difficult, if not inpossible. Thus, the debate on
i nfecti ous waste ari ses. Sone believe it should be
regul ated as a hazardous waste while others strongly
di sagree. To date, EPA has largely left the matter up to
the individual states to resolve and nmanage appropriately.

Envi ronnental i sts and others believe solid waste
bel i eved to be nonhazardous and/ or not neeting the EPA
definition of hazardous waste may possibly also harmthe
envi ronnent and possi bly have adverse health affects.
Decreasing availability of land suitable for sanitary
landfills, elevated societal concerns, and economc
considerations have all greatly inpacted on our thinking on
t he di sposing of our garbage and refuse i.e. the often

forgotten bi-products of living. The paper focuses on a
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specific subset of the solid waste disposal dilenm, nanely
I nfectious waste treatnent/di sposal practices in acute care
hospi t al s.

Treat the Earth Well

It was not given to you by your parents
It was | oaned to you by your children
- Kenyan Proverb
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CHAPTER 1| |

I NTRODUCTI ON

The di sposal of solid waste has been a | ongstanding
problemof man. In the 1970's primary environmental
attention was directed toward air and water pollution. In
the last twelve years, we have realized that inproper
di sposal of solid waste nmay pose a health as well as an
envi ronmental hazard because it may affect air, |land, and
water quality. Thus, it is a cross nedia environnental
pol | ut ant.

In 1976, the Resource Conservation and Recovery Act
(RCRA) was passed by Congress. RCRA tasked the
Environmental Protection Agency (EPA) to devel op and
eval uate environnental |y sound nethods for solid waste

managenent . RCRA established three goals:

1. To protect human health and the environment.

2. To reduce waste and conserve energy and nat ural

resour ces.

3. To reduce or elimnate the generation of hazardous
waste as expeditiously as possible.

Three interrelated programs were devel oped under RCRA

in order to achieve its goals. These are:

1. Subtitle C, Hazardous Waste Program
2. Subtitle D, Solid Waste Program
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3. Subtitle I, Underground Storage Tank Program
Section 1004(5) of RCRA defines hazardous waste as a
"solid waste, or conbination of solid wastes, which because
of its quantity, concentration, or physical, chemcal, or

i nfectious (underlined for enphasis) characteristics my:

A. cause, or significantly contribute to an increase in
nmortality or an increase in serious irreversible, or

i ncapacitating reversible illness; or

B. pose a substantial present or potential hazard to human
health or the environnent when inmproperly treated,
stored, transported, or disposed of, or otherw se
managed. "

In the last five years or so hospital solid waste
di sposal practices have cone under closer public scrutiny.
Di sposal of infectious waste also conmmonly referred to as
"red" bag waste or bio-hazard waste has specifically
hei ght ened public concern. Perhaps this may be at | east
partially due to the societal fears related to the present
Al DS (Acquired Immune Deficiency Syndrone) epidemc. Risks
associated with infectious waste, whether real or nerely
percei ved, have had a trenendous inpact on the health care
i ndustry.

Fl orence Nightingale said "It may seem a strange
principle to enunciate as the very first requirenent in a
hospital that it should do the sick no harm" Litsky, 1972,
expanded this thought by stating "... the hospital should
l'i kewi se do the community no harm" Disposal of hospital

waste may not only affect the patients and staff but al so
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may affect the community at large. This paper focuses on a
speci fic subset of hospital solid waste, nanely infectious
wast e.

On the federal |evel, infectious waste is not
consi dered a hazar dous wast e. However, on the state or
| ocal level, infectious waste nmay or may not be considered a
hazardous waste in terns of | egislation.

An inportant step in evaluating any potenti al
environnmental problemis hazard identification. The problem
must be clearly defined in order to proceed in a |ogica
fashion. It is hoped this study will be useful in better

defining the paraneters of the infectious waste disposal

di | enma.


NEATPAGEINFO:id=69B35839-7778-41DD-86C1-2414D6E9C201


CHAPTER 111

LI TERATURE REVI EW

I nfecti ous Wast e Desi gnati on

Cat egori zing hospital solid waste sources as infectious
or noni nfectious is often a controversi al issue because
there are no clear cut guidelines. Mreover, there is not
an universally accepted definition for infectious waste.
Regul at ory agenci es (both federal and state), individual
hospitals and other nedical institutions have varying
perspectives and objectives which help nold their views on
defining infectious waste.

EPA defines infectious waste as waste capabl e of
produci ng an infectious disease. Furthernore, EPA states
that certain factors are necessary for di sease transmn ssion

to take place. These are:

A. presence of a pathogen of sufficient virul ence

B. dose

C. portal of entry

D. resi stance of host.
Thus, to nmeet EPA's paraneters for designating a waste as

i nfecti ous the waste nust contain pathogens with sufficient
virul ence and quantity so that when a susceptible host is

exposed, an infectious disease results. Persistence,
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viability and multiplication are additional pathogenic
factors which may affect disease transm ssion.

This was not EPA's initial agency response regarding
the meeting of the perceived Congressional directive (RCRA)
I.e. pronul gating regulations for the handling/disposal of
i nfectious waste. The Federal Register dated Decenber 18,
1978, contai ned the proposed EPA hazardous waste
regulations. Infectious waste was interpreted to be a
hazar dous waste because of the RCRA definition (plain
meani ng of the law) of hazardous waste. Instead of trying
to characterize infectious waste, EPA chose to identify
I nfectious waste by the generating source. Ten hospital

areas were identified as being generators of infectious

wast e. The areas were:

obstetrics departments including patient roons
energency depart nent

surgery departnent including patient roons

nor gue

pat hol ogy depart nment

aut opsy depart nent

N o g » W DN =

i sol ati on roons

8. | aboratories

9. pediatric departnent
10. intensive care unit

EPA's rationale was these areas were nost likely to

generate waste containing pat hogens. Furthernore, EPA


NEATPAGEINFO:id=02794407-C3F0-43B9-9636-B995190FADF1


bel i eved this approach could be enforceable while
characterizing infectious waste (as done for certain
hazar dous waste) was not feasible nor enforceable.

A nunber of private organi zations as well as state and
f ederal agencies subnitted fornal responses to EPA proposed

i nfecti ous waste regul ations. Gordon et al. (1979)

sumari zed the coments into five nmain areas. These wer e:

1. CGted the overly inclusive native of EPA s proposal

desi gnati ng hospital generating sources of infectious
wast e.

2. Cited lack of sufficient scientific evidence to support

t he proposed definition and sources of infectious
wast e.

3. Questioned the need and costs of treating the waste
per proposed specification.

4. Opposed the extension of federal regulation into an
area generally covered by state and/or | ocal regulation
(10th Anmendrment of the U S. Constitution).

5. Felt that a thorough cost-benefit study was needed to
assess the inpact of the proposed regul ations.

Faced with strong opposition EPA decided to defer action on
the infectious waste i ssue and when the RCRA regul ati ons
were promulgated in 1980 i nfecti ous waste was not i ncl uded
as being a regul ated hazardous wast e.

I n Septenber 1982, EPA published Draft Manual for
I nf ecti ous Waste Managenent. Once again, a significant
anount of criticismwas generated. For exanple, Mllison
(1985) critiqued the draft and stated the recommended
treatnent method for certain categories of waste were

unnecessary and/ or inappropriate. Due to considerable
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comment's, EPA once again went back to the drawing board to
further study the issue.

In May 1986, EPA published its current guidelines
titled EPA Guide for Infectious Waste Managenent. \While not
an enforceabl e regul ation, the guideline provides an insight
into the agency's posture regarding the infectious waste
treat nent/ di sposal i ssue.

EPA recommends that six categories of hospital waste be

consi dered i nfecti ous waste:

1. isolati on waste

2. cultures and stocks of infectious agents and associ ated
bi ol ogi cal s

human bl ood and bl ood products
pat hol ogi cal wast e

cont am nat ed shar ps

o o &> W

contam nated ani mal carcasses, body parts, and beddi ng.
EPA considers isolation waste as waste generated by
hospitalized patients who are isolated to protect others
from communi cabl e di sease. An obvious flaw in this
definition is patients with a communi cabl e di sease who are
not hospitalized may al so be generating potentially

i nfecti ous waste. EPA recommends waste frompatients with
di seases consi dered comuni cable and requiring isolation, as
defined by the Centers for Disease Control (CDC), should be
considered as infectious. Garner (1983) published

Guidelines for Isolation Precaution in Hospitals which
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contains CDC s general reconmmendations for handling
i nfectious waste frompatients on isolation precautions.

EPA believes all cultures and stocks of infectious
agents shoul d be designated as infectious waste because of
potentially high concentration of pathogenic organi sms found
in these materials. This point wll be explored |ater
during a discussion of the mcrobiological conposition of
hospital waste. Exanples of waste included in this category
are specinen cultures; culture dishes and devices used to
transfer, inoculate, and mx culture; waste from production
of biologicals; and discarded |ive and attenuated vacci nes.

EPA considers all human bl ood and bl ood products
i ncluding plasma, serum and other blood conponents as
i nfecti ous wastes. Bl ood soaked materials such as wound
dressings are not necessarily an infectious waste as
specified in the EPA guideline.

Pat hol ogi cal waste consists of tissues, organs, body
parts, and body fluids that are renmoved during surgery and
autopsy. EPA recommends all pathol ogi cal waste be
consi dered infectious because the health status of the waste
source is usually unknown.

EPA considers all contam nated sharps as infectious
waste. Sharps include such itens as di scarded hypodermc
needl es, syringes, pasteur pipettes, scal pel blades, and
broken gl ass which has come into contact with infectious

agents during patient care, or in |aboratories. Sharps
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present both a safety hazard as wel|l as a disease
transm ssion hazard. This will be discussed further during
a review of risks associated with infectious waste.

Besi des the aforenentioned infectious waste categories,
EPA has also identified four additional categories of
hospital waste which may present hazard. EPA reconmends
each hospital determ ne whether or not these waste shoul d
al so be managed as infectious waste. The optional waste

categories are:

waste from surgery and aut opsy
contam nated | aboratory waste

dialysis unit waste

w0 bR

cont am nat ed equi pnent
Exanpl es of waste fromsurgery and autopsy include
soi | ed dressings, sponges, drapes, |avage tubes, surgical
gl oves, drainage sets and underpads. Exanples of
contam nated | aboratory waste include specinen containers,
slides and cover slips, disposable gloves, |aboratory coats
and aprons. Dialysis unit waste include things such as
tubing, filters, disposable sheets, towels, gloves, aprons
and | aboratory coats. Contam nated equi pment includes any
di sposabl es which may have been contam nated with infectious
agents.

Centers for Disease Control is another federal agency
which has played a significant role in defining the

i nfectious waste stream Unlike EPA, CDCis not a
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regul atory agency. However, CDC is an established authority
in the area of infectious diseases including the managenent
of infectious waste. CDC s opinion as to the nost practi cal
approach to infectious waste nanagenent is to identify
hospital waste which pose a sufficient potential risk of

i nfection during handling and/or disposal. CDC, based on

hi ghly suggestive clinical studies, recomends that

m cr obi ol ogi cal , pathol ogi cal, bl ood and bl ood products, and
sharps be considered as potentially infective, thus
warranting special handling and di sposal (CDC, 1985). As
previ ously nentioned, CDC reconmends that infective waste
frompatients on isolation precautions should be handl ed and
di sposed of according to the current edition of Quideline
for Isolation Precautions in Hospitals. CDC recomends
every hospital develop a policy for managenment of waste from
patients on isolation precautions. CDC presently recomrends
uni ver sal bl ood and body fluid precautions. All blood and
body fluids should be handl ed as potentially infectious
because the source status is often unknown (MWR, Vol 36,
1987) .

The Joint Conmm ssion on Accreditation of Hospitals
(JCAH) is an independently, private organization which al so
has had sone bearing on defining the infectious waste issue.
Whi | e JCAH does not specifically delineate what is or is not
an infectious waste, JCAH has set standards on the

managenent of hazardous materials and wastes. Specifically,
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JCAH Standard 15.6.3 states that "Policies and procedures
are devel oped that include a process for identifying
hazardous materials and wastes (e.g., toxic materials,

i nfectious wastes, radioactive naterials). . ." (JCAH

1987). Each hospital is required to define exactly what it
considers infectious waste. |If the hospital policy is
consistent with local or state regulations then it is likely

to be acceptabl e.

Eval uati ng the Ri sks

Assessing the risks, if any, associated wi th managenent
of infectious waste is an area whi ch need further
exploration. Questions as to whether health risks are
sol ely occupational or affect the general public need to be
resol ved. Everyone agrees that certain categories of
i nfectious waste, particularly sharps, present an
occupational risk hazard to enployees. Geible, 1974,
showed how solid waste disposal practices were linked to a
di sease outbreak. This occurred in a hospital which had a
hydr opul pi ng waste system Pseudononas and enteric bacilli
were aerosolized fromthe grinding of hospital waste. These
pat hogens were responsible for a two-fold increase in the
nunmber of bacterem as. The infectious rate dropped upon
cl osure of the hydropul ping system

In eval uating risks both potential health and
envi ronnent al hazards nust be considered. First, the health

issue wll be addressed followed by the environmental issue.
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Three main categories of people are likely to be

exposed to any potential hazards associated with infectious

wast e. These ar e:

1. Patients and personnel in health care institutions.
2. Personnel in organizations providi ng support services
on a contract basis such as | aundri es and waste

haul ers/treat ers/di sposers.

3. Patients and personnel involved in honme care or prinmary
care (VWHO 1983)

Cat egories one and two may be considered largely an

occupati onal setting whereas category three may be construed
to reflect the general popul ation. Evi dence of infectious
waste as an attri butable factor for anyone acquiring an
infection in the community is | acking.

However, the occupational setting is a different story.
Hepatitis B is a serious infectious occupational health risk
for health care professionals (Gestal, 1987). A great dea
of literature has been generated on the risk of hepatitis B
transm ssion to health care workers. Needlestick injuries
are believed to account for nmany of these occupati onal
acquired infections. Furthernore, needlestick injuries are
often the result of enployees handling needl es carel essly.
Moreover, the infectious disease currently creating the nost
anxi ety for both hospital workers and the general public is
AIDS. The AIDS virus when conpared to other agents is not
readily transmtted via needlestick in an occupati onal

setting. CDC reports less than 1% of health care workers
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who recei ved a percutaneous exposure froma needl estick from
an Al DS pati ent have seroconverted (MW, Vol. 36, 1987).
Nevert hel ess, because of the severity of the disease, i.e. a
fatal infection, street adherence to proper nmanagenent of
sharps i s paranount. O her organi sns, such as the hepatitis
B virus, as stated above, are usually npbre concentrated and
nmore easily transnitted. For exanple, approximtely 1% of
health care workers are positive for the hepatitis B surface
antigen and 10% to 20% are positive for the anti body to the
surface antigen, indicating past exposure (Patterson et al.
1985). Agai n, proper nmanagenent of sharps can prevent
unnecessary injuries thus decreasing the risk of disease
transm ssi on.

A great deal of work has been done in assessing the
ri sk of handling infectious agents in mncrobiol ogical
research. Wedum et al. in 1972 reviewed the literature and
summari zed the cases of | aboratory-acquired infections in
human bei ngs. However, this data is of linmted use in
assessing the infectious waste risk in a clinical hospital
setting. This data was derived fromresearch | aboratories
where the organisns in the cultures are concentrated for
ease of study. Common sense indicates that infectious waste
froma research | aboratory nost |likely presents a higher
risk than i nfectious waste from an acute care hospital so
extra care in handling the waste is warranted. The

vi rul ence of the organi sm dose, and host factors such as
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resistance all play a role in assessing health risk

associ ated with infectious waste. Epidem ol ogi cal evi dence
necessary for assessing risks is needed. Research is needed
in measuring dose as well as exposure. This data is

i mportant for quantifying risks.

A linmted amount of research has | ooked at the question
regardi ng the m crobi ol ogi cal content of hospital waste.
Many believe hospital waste to be contam nated with
pat hogens whi ch present health and environnental hazards.

Kal nowski, et al. (1983) conducted a nicrobiol ogi cal
study of hospital waste froma surgical departnent, nursing
unit and intensive care unit. A conparison of the nicrobial
| oad of these wastes to househol d refuse was conduct ed.

They found the household waste to be nore contam nated than
t he hospital waste.

Frost and Filip (1985) conducted a simlar study. In
general, they found refuse from nedical consulting roons had
| ower m crobial counts when conpared to nunici pal refuse.

Mose and Rei nthal er (1985) al so conducted a
bact eri ol ogi cal anal yses of hospital waste and househol d
refuse. They found a wi der range of bacteria in the
hospital waste, however, consistent with the other studies
t he househol d refuse was nore cont ani nat ed. I n bl ood-

drenched waste and serum sanpl es 2% of all sanpl es exam ned

were anti-HBc and anti-HBg positive.
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Gordon and associ ates (1979) also reported their
findings on the mcrobial content of hospital solid waste.
They isol ated 34 genera and groups of bacteria and fungi
fromhospital solid waste. Twenty-seven out of thirty-four
of these isolates are classified by CDC as class 1 etiologic
agents. Furthermore, only seven pat hogens of class 2 were
i sol ated and no pat hogens of any higher classes than two
were reported. CDC class 1 etiologic agents are agents of
no or mininmal hazard to human or animal. Cass 2 etiologic
agents are agents of ordinary potential hazard. This class
i ncl udes agents whi ch may produce di sease of varyi ng degrees
of severity from accidental inoculation or injection or
ot her neans of cutaneous penetration but which are contai ned
by ordinary | aboratory techniques. Cass 3 agents involve
pat hogens whi ch require special conditions for contai nnent.
Cl ass 2 pathogens isolated from hospital waste in Gordon's
study i ncluded Actinobacillus; Escherichia coli; Klebsiella;
Mor axel | a; Sal nonel | a; St aphyl ococcus auras; and the fungi
Acti nonycetes. No viruses or higher parasites have been
isolated fromhospital solid waste (Gordon et al., 1979).

Pat hogens identified in solid waste from rmuni ci pal
waste by Gaby (1975) and Scarpino et al. (1979) i ncl uded
thirty-nine different genera and groups of organi sns.

Thirty of these isolates were classified as CDC class 1
etiologic agents and nine as CDC class 2 etiologic agents.

All the aforenentioned class 2 pathogens isolated from
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hospital waste were also isolated fromnunicipal solid waste
except Actinobacillus sp. and the fungi Actinomycetes.
Simlar studies have been conducted on nunicipal waste
wat er. Gordon, 1979 reported that nunicipal waste water
cont ai ns pat hogens of higher virulence (Cass 3) than either
hospital solid waste and/or nunicipal solid waste.
Unfortunately, there is insufficient information, data,

or relevant standards to determ ne the | evels of m cro-

bi ol ogi cal contam nants (infectious dose) that m ght pose a
heal th or environnental hazard. CDC states no environnent al
mode of HIV transm ssion has been docunented (MWR, Vol. 36,
1987). Neverthel ess, no one has suggested infectious waste
be handl ed in a manner inconsistent with accepted nethods

i .e. CDC and/or EPA recommendati ons.

Handl i ng I nfecti ous Waste

EPA (1986) recomends every hospital devel op an
I nfectious waste managenent plan which shoul d include the

foll ow ng el enents:

Desi gnation of infectious waste
Handl i ng of infectious waste

- Segregation

- Packagi ng

- Storage

- Transport and handl i ng
- Treat nent

D sposal

Cont i ngency pl anni ng
Staff training
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Treat ment and di sposal concerns are close to the heart
of the infectious waste health/environnent hazard issue.
After defining the infectious waste stream hospitals are

faced wth nanaging the waste to preclude harmto patients,

staff, visitors, the community and the environment.
In looking for alternative treatnment nethods for

managi ng i nfecti ous waste several concerns nust be taken

into account. These ar e:

1. Physical plant constraints —space, traffic patterns,
electricity and water, and accessibility.

2. Costs to purchase, operate and maintain treatnent
nmet hod.

3. Quantity and quality of the infectious waste stream
4. Existing local/state regul ati ons.

CDC, in general, reconmrends infectious waste be
incinerated or autoclaved prior to disposal in a sanitary
[andfill. Bulk blood, suctioned fluids, excretions, and
secretions may be carefully poured down a sanitary sewer
drain. CDC al so recommends use of sanitary sewer for
di sposal of other infectious waste capable of first being
ground and then flushed into the sewer. CDC recommends
di sposabl e syringes with needl es, scal pel blades, and ot her
sharp itens capabl e of causing injury should be placed
intact into puncture-resistant containers |ocated as cl ose
to the area in which they were used as is practical. To

prevent needl estick injuries, needles should not be
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recapped, purposely bent, broken, or otherw se manipul ated
by hand.

EPA recomends al | infectious waste be treated prior to
disposal. The purpose of treating the waste is to reduce
any hazards which may be associated with infectious agents.
Effective treatnent is the destruction of pathogens.

I ncineration and steamsterilization are the two nost
frequently used treatnents. However, EPA acknow edges there
are other treatnent techniques which may be useful. These
include thermal inactivation, gas/vapor sterilization,
chemcal disinfection and irradiation. Appendix B contains
the EPA recomended treatment techniques for specific types
of infectious waste. EPA believes that infectious waste
whi ch has been effectively treated presents no biol ogical
risk. Treated waste may be mxed with and di sposed of as
ordinary (nmunicipal) waste, provided the waste does not pose
other hazards that are subject to Federal, State or |ocal
regul ations. For exanple, cytotoxic contam nated waste or
nucl ear radiated waste products may require special

handl i ng.

Gordon (1979) found that if sanitary landfills are used
for disposal of infectious waste then there is no risk to
human heal th and the environment. Landfilling is considered
a disposal not a treatnent method. EPA presently recomends
infectious waste first be treated prior to placement in a

sanitary landfill.
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As previously mentioned, incineration and steam
sterilization are the nost frequently used treatnment

techniques for infectious waste, therefore a closer |ook at

t hese techniques is in order.
I nci neration has been used for many years for treating

Infectious waste. It is reported that the first hospita

waste incinerator was installed in 1981 at a New York
hospital on West 17th street (Burchinal, 1973).

I nci neration burns conbustible materials and converts the
materi al into nonconbustible residue or ash. About one-half
of hospital waste is conbustible (EPA, 1974).

Hospi tal s use pathol ogical incinerators (Class VI) to
incinerate all types of infectious waste. Incineration has
proven to be particularly useful for pathological waste and
contam nated sharps because it renders body parts
unrecogni zabl e and renders sharps unusable. However,
Incineration is not the panacea for the infectious waste
di sposal problem As with all incineration operations there
I's concern for mnimzing stack em ssions.

Barbeito and Shapiro (1977) conducted a m crobi ol ogi ca
safety evaluation of a solid and |iquid pathol ogica
incinerator. They found in order to prevent the release of
viable mcro-organisns to the atnmosphere the operating

temperatures for the prinmary chanber nust be naintained at

1400°F and t he secondary chanber at 1600°F.
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There is a growi ng concern about em ssions from
pat hol ogi cal i ncinerati on. Mur nyak and Guzew ch (1982)
reported that chlorine em ssions from nedi cal waste
i nci nerators which burn waste with a high plastic content
(i.e. hospital waste) nay pose a potential environnental
health hazard. They state the significance of the hazard
depends on the quantity of chlorine enmitted and the
potential for human exposure.

Al'l en and associ ates (1986) found that hospital
incinerators frequently exceed the particul ate em ssi on
standard. This is not surprising because many hospital
i ncinerators are not properly designed, naintained, or
operated correctly. Per sonnel responsi ble for operation of
the incinerators often are not adequately trained. At
present, pathol ogical incinerators are not subject to
Federal regul ations pronul gated under the Cean Air Act or
Resource Conservation and Recovery Act. However, severa
states do regul ate eni ssions from hospital incinerators.

Steam sterilization (autoclaving) is also a comobn
treatnent technique for rendering i nfectious waste

noni nfectious. Tine and tenperature are the dependent

factors which determ ne effective treatnent via steam
sterilization. Decont am nati on of the waste occurs

primarily from steam penetration. Infectious waste with | ow

density such as plastics and glass is nore anenable to
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autoclaving than infectious waste with a high density such
as large body parts and bul k bl ood.

Rutala et al. (1982) showed that the transfer of heat
was nore efficient when smaller | oads were run and stainl ess
steel vice polypropyl ene containers were used and nore
importantly steamsterilization of mcrobiological waste
reguires extended exposure to ensure destruction of
bacteri a.

In a simlar study, Lauer and associates (1982) found
that a processing tine of fifty mnutes is adeguate when
waste is placed directly into a steel container with the

addition of one liter of water or into an autocl avabl e waste

bag (plus one liter of water), which is then placed into a

st eel contai ner.

Both these studies showed that packagi ng and
containerizing the waste are inportant factors in
determning the efficacy of steamsterilization of
I nfectious waste. In addition, the types of wastes as
mentioned before, and the volune of the waste and its
configuration within the treatnent chanber also are crucial
consideration regarding the reliability of autoclaving

i nfecti ous wast e.

EPA and ot hers reconmended that a nonitoring method be
used to ensure effective treatnent. Bacill us
stearothermophilus is frequently used as the biologica

i ndi cator for nonitoring steamsterilization
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Rol e of Gover nnent
To date, there are not any Federal regul ations on the
handl i ng, treatnent, or disposal of infectious waste. It

appears EPA' s position is that scientific evidence on the

ri sk of harmto human heal th and the environnent is needed
bef ore the arduous task of rul emaki ng i s undertaken

Assessing risk is a difficult task. Lowr ance (1976)
stated ". . .a thing is safe if its risks are judged to be
acceptable.” Acceptable risks may vary from person-to-
person, thus grasping the concept is somewhat slippery.
Relating this to the issue at hand, i.e. infectious waste
managenent, EPA has deferred the nmatter to the individual
states for action or perhaps nonaction. Sonme st ates have
chosen to regul ate the treatnent/di sposal of infectious
wast e, while others have not taken any action. Table 1
shows a breakdown by states regarding their position on
regul ati ng i nfectious waste.

Table 1 shows that half the states regul ate infectious
wast e disposal. A cost-benefit analysis is usually an
integral part of any governmental regul atory undert aki ng.
However, cost-benefit analysis on infectious waste disposal
has been |limted. Rutala (1985) showed how restricting the
designation of the infectious waste streamsolely to the
f our CDC reconmended waste types (m crobiological,
pat hol ogi cal , bl ood, and sharps) can drastically reduce the

cost a hospital expends for infectious waste treatnent and
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disposal. More research is needed on cost-benefit analysis
applicable to infectious waste treatnent/disposal.

The regulatory role is still evolving. Unfortunately,
FEAR may be the catalyst for this evolution. Mre research
regardi ng the assessnent of risks associated with the
managenent and di sposal of infectious waste is needed. Cost
benefits considerations should be included in present and

future infectious waste managenent regul ations.
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TABLE 1

State Regul atory Status Pertaining to Managenent of
Infectious Waste (I.W)*

Do Not Regul ate | .W Regul ate | . W
Al abama Nevada Ari zona New Hanpshire
Al aska New Mexi co Cal i fornia New Jer sey
Ar kansas M ssi ssi ppi Del awar e New Yor k
Col or ado New Mexi co Fl ori da Nort h Caroli na
Connect i cut Nor t h Dakot a Georgi a Or egon
I ndi ana Ghi o Hawai i Pennsyl vani a
Kent ucky Ckl ahoma I daho Rhode | sl and*
Loui si ana Sout h Caroli na Il1inois Tennessee
Mai ne Washi ngt on 1 owa Texas
M chi gan W sconsi n Kansas Ver nont *
M ssouri Wom ng Mar yl and Virginia
Mont ana Ut ah Massachusetts \West Virginia
Nebr aska M nnesot a

*|.W regul ated as a hazardous wast e.

Adapted from EPA Guide for Infectious Waste Managenent.
May 1986.
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CHAPTER | V

PRQIECT GOAL AND OBJECTI VES

The overall goal of this project is to collect data on
the handling, treatment, and disposal of solid (infectious)
waste fromacute care hospitals with the hope of determning
the "nornt for hospital solid (infectious) waste disposal
nmet hods. Hopefully, this information will be useful in
better defining the infectious waste disposal problem
| dentifying the hazards, if any, is a first step in any risk
anal ysis of a potential environnental health hazard.

To achieve the goal the follow ng objectives were

est abl i shed:

-Col | ect data on existing hospital solid (infectious)
wast e di sposal practices.

-Define the infectious waste stream
-Quantify the hospital solid (infectious) waste stream

-Cbnﬁare prevailing infectious waste treatnent/di sposa
nmet hods to CDC and EPA recommendati ons.

-Col l ect data on identified problens associated with
t he handling of infectious waste.
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CHAPTER V

MATERI ALS AND METHODS

In June 1987, a 12 page questionnaire, Appendix A was
mai l ed to 519 acute care hospitals throughout the United
States. The sanple was randomy selected fromthe
menbership registry of the American Hospital Association
(AHA). AHA is basically an organi zation of hospitals and
related institutions which has a nenbership of approxi mately
5,500 hospitals. Thus, the sanple represents about ten
percent of the nenbership population. Surveys were mail ed
to only hospitals which have a Service O assification Code
of 10 which indicates a general medical and surgical, i.e.
acute care hospitals.

Since nost, if not all, hospitals have an infection
control practitioner, this person(s) was asked to serve as
the primary responder for conpiling the requested
i nformati on and the conpletion and return of the
guestionnaire.

The questionnaire contains questions concerning the
col l ection, packaging, transport, storage, treatnent, and
di sposal of hospital solid waste. Moreover, specific
guestions on infectious waste managenent are incl uded.

The 200 returned surveys were manual ly coded, conputer

programmed utilizing SAS, and then subsequently anal yzed.
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CHAPTER VI

RESULTS

Characteristics of Responding Hospitals

Two hundred out of five hundred and nineteen hospitals
(39% conpleted and returned the solid waste survey. O
these, 33%had < 100 beds, 38% had 100-299 beds, 15% had
300- 499 beds and 14% had 500+ beds. Conpleted surveys were
received from43 different states. Seventy-one percent
(138/195) of the hospitals had a witten conprehensive
hazar dous waste managenent plan (includes infectious waste,
| ow | evel radioactive waste, hazardous chem cals, and
cytotoxic waste). Furthernore, 92% (181/197) of the
hospitals stated their facility has a witten infectious
wast e management policy. Seventy-one of one-hundred eighty
Six responses (38% stated their hospitals have an EPA
hazardous waste identification nunber. One hundred forty-
seven of one hundred ninety responses (78% stated their
respective states regulate the disposal of infectious waste.
Caution is warranted in interpreting this finding because it
I's believed many respondents were unsure of this
information. For exanple, there is a difference between
statutory authority and having actual pronul gated
regul ations on infectious waste treatment/disposal.
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Defining the I nfecti ous Waste Stream

Defi ni ng which hospital wastes are infectious or
noni nfectious is probably the nost inportant el enent for
devel oping a hospital infectious waste di sposal policy.
I nformati on was solicited for whether specific waste
categori es were considered infectious or noninfectious waste
and the treatnment/di sposal nethods utilized for that
respective waste category. Table 2 provides a summary of
the findings. For exanple, nore than 90% of the hospitals
consi dered ni crobi ol ogi cal, blood and bl ood products,

pat hol ogi cal , communi cabl e di sease i sol ati on and sharps as

i nfecti ous wast e.

Quantity of Solid Waste Generation

One hundred and four (104) acute care hospitals
generated an average of 22.6 pounds and a nedi an of 14.22
pounds of solid waste/patient/day (+ S.E 6.56).
Furt hernore, 103 hospitals generated an average of 2.17
pounds and a nedi an of 1.25 pounds of infectious
wast e/ patient/day (+ S.E. .3). The average percent of the
solid waste stream considered i nfectious was approxi nately

15% with a nedian of 11%for 108 hospitals (+ S.E 1.22).

Segregation. Packagi ng Collection. Transport. Storage
Ni nety seven percent (97% of the responding hospitals
segregate infectious from noni nfectious waste. The nost

comon net hods used are | abel ed or col or coded bags (69%.
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TABLE 2

Categories of Solid Waste Designated As Infectious/ Noninfectious

| nfectious (% *Treat ment / D sposal Methods (%

WAst e Cat egory Yes No | SL S SEW
M cr obi ol ogi cal 92 8 60 11 40 3

[ N=186]
Hunman bl ood and 91 9 58 12 25 23
bl ood products
(l'iquid, not
cont am nat ed
itens)

[ N=191]
Pat hol ogi cal 94 6 92 4 4 2
(e.g. tissues,
or gans, body
parts)

[ N=181]
Conmuni cabl e o8 2 76 16 10 2
di sease
i sol ati on

[ N=196]
Shar ps (e.g. o8 2 79 16 14 0]
needl es,
scal pel s)

[ N=196]
VWAste from 84 17 72 25 o 5
sur gery

[ N=183]
WAste from o2 8 82 o 6 12
aut opsy (norgue)

[ N=141]
D al ysis unit 81 19 59 14 13 21
wast e

[ N=97]
M scel | aneous 85 15 62 20 26 2

| aboratory waste

(e.g. specinen

cont ai ner slides)
[ N=188]
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Infectious f%

WAst e Cat egory Yes

Cont am nat ed 84

ani nal carcasses,
body parts, and
beddi ng

[ N=903

Itens contacting 68
secretions,
excreti ons

[ N=187]

| Nt ensi ve care 36
uni t
[ N=186]

Enmer gency room 41
wast e

t N=179]

Waste from 30

sur gi cal
patient's room
[ N=185]

Waste from 28
obstetri cal
patient's room

[ N=159]

Pedi atric patient 21

ar ea wast e

[ N=170]

Tr eat nent and 26
exam nati on roons

t N=192]

Al patient 21
rel at ed wast e

[ N=192]

No

16

32

64

59

70

72

79

74

79

81

58

a1

41

35

31

26

28

26

*| =I'nci neration; SL=Sanitary Landfill;

SEWESewer
**Tr eat nent / di sposal

use nmore than one nethod or insufficient data for some responses.

met hod not equal

*Treat nent/ Di sposal Met hods (%
| SEW

SL S

2 2 (0]
32 11 6
49 6 6
47 6 5
50 4 5]
52 5 6
58 3 5
54 2 5]
55 4 10

S=Steam Sterilization;

32

to 100% because hospitals may
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Use of |abeled or color coded bags in conbination with the

use of physical separation, and/or special containers

accounts for approxinately the remainder (28% of the
hospital which segregate infectious and noninfectious waste.
Approxi mately 3% of the hospitals utilize physica

separation al one.

In approxi mately 77% of the hospitals, the housekeeping
staff is solely responsible for collecting and transporting
i nfectious waste to the treatment/storage/disposal site.
Housekeepi ng staff in conjunction w th maintenance personnel
account for another 10% wth the remainder consisting of
housekeepi ng staff in conbination with nursing service,
| aboratory personnel, contractors and pharmacy personnel

Ni nety-seven percent of the hospitals (193/197) have a
formal training programfor enployees who handl e infectious
waste including health and safety precautions.

Most hospitals (91% use rigid, puncture-proof
containers (plastic, glass) for collecting contam nated
needl es and syringes. Four percent (4% use cardboard
boxes. Approximately 5%still use needl e choppers.

Thirteen percent (26/198) of hospitals use a gravity
chute (vertical transfer) to transport solid waste within
the hospital. Only 2% (3/199) of the hospitals use
pneumatic chutes to transport waste within the hospital.

One percent (1/198) of the hospitals utilize a hydropul ping
wast e di sposal system A hydropul ping waste di sposal system


NEATPAGEINFO:id=43E7C282-BEEA-441D-97B1-4B18A24BA0CE


34

uses a grinder to first macerate the waste into a slurry,
t hen punps the slurry to a central extractor.

| nfectious waste is stored prior to treatnent/disposal
in 81% (162/200) of the hospitals. O these hospitals 56%
stored infectious waste < 24 hours; 22% stored infectious
wast e 24-48 hours; 11% stored infectious waste 48-96 hours;
the remaining 11% stored infectious waste > 96 hours.
Storage tenperature of the waste was predom nately
(approxi mately 95% at anbient tenperature, whether the
storage roomwas inside or outside the hospital. Only about
5% of the hospitals use refrigerated storage spaces for
i nfectious waste.

Ei ghteen percent (36/198) of the hospitals infectious
wast e storage area was not separated fromthe point at which

cl ean supplies enter the hospital.

Treat nent/ Di sposal Solid Waste

Fifty-five percent (55% of hospitals which segregate
I nfectious from noninfectious waste use incineration solely
for treating infectious waste. Another 18%treat infectious
waste via incineration and/or sanitary landfill after
rendering infectious waste noninfectious by steam
sterilization. Another 11% use incineration in conbination
with other procedures such as placenent in a sanitary sewer
or sanitary landfill, and steamsterilization. Three
percent (3% of hospitals dispose of infectious waste in

sanitary landfills without prior treatnent. The remaining
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(13% consists of a conbination of several

treat nent/ di sposal nethods. Refer to Table 2 on pages 31
and 32 for a summari zation of treatnent mnmethods for specific
types of infectious waste.

Most hospitals which segregate infectious from
noni nf ecti ous waste di spose of noni nfectious waste (non-
liquid) via placenent in a sanitary landfill w thout prior
sterilization (85%. Twelve percent (12% treat
noni nfecti ous waste via incineration. The remaining
hospitals (3% dispose of noninfectious waste using several
di fferent nethods.

Only 4.5% (9/200) of the hospitals surveyed responded
they do not segregate their waste stream O these, 34% use
i ncineration; 22% use incineration and/or sanitary sewer;
11% use incineration and/or sanitary landfill w thout
sterilization; 11% use incineration and/or sterilization;
11% use sanitary landfill without sterilization; and the
remai ni ng 11% use sanitary landfill after incineration
and/ or sterilization.

Ni nety-seven of the 200 hospitals (49% reported they
use a steamsterilizer for rendering infectious waste
noni nf ecti ous before discarding. Sixty three percent (63%
of these conduct weekly biol ogical nonitoring of the
aut ocl ave operation; 23% conduct daily biological nonitoring

and 8% 1% and 1% conduct bi ol ogical nmonitoring on a
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monthly, twice daily and bi -weekly basis, respectively.
Four percent (4% do not conduct bi ol ogical nonitoring.

Fi fteen percent (15% of these hospitals operate the
steam sterilizer (autoclave) for 15 mnutes; 47% operate
t he autocl ave for nore than 15 m nutes but | ess than or
equal to 30 minutes; 12% operate their autoclave for nore
than 30 minutes but |less than or equal to 45 nminutes; 17%
operate their autoclave for nore than 45 ninutes but | ess
than or equal to one hour; and finally, 9% operate their
aut ocl ave for nore than an hour to sterilize i nfectious
waste. Ninety-eight percent (98% of the hospitals which
aut ocl ave i nfecti ous waste operate at a m ni nrum tenperature
of 250° F.

Ten percent (19/186) of the hospitals use ethyl ene
oxi de and/or hot dry heat to treat infectious waste. O
t hese ni neteen hospitals six (32% use ethyl ene oxide, ten
(5299 use hot dry heat, and three (16% use a conbi nati on of
t he two.

Seventy percent (139/200) of the hospitals state they
have or share an incinerator with another nedical faculty.
O these, 69% (97/139) report the local/state authorities
conduct on-site inspections of the incinerator operations.
The primary regul atory nonitoring node appears to be a
vi sual observation of the incinerator stack eni ssion (50%
Ni nety-si x percent (70/73) of the respondi ng hospitals

operate their incinerators at or above 1200° F.
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Seventy percent (120/172) of the hospitals report final
di sposal of solid waste is placed in a class A landfill; 8%
(14/172) use a class B landfill; and the remaining 22%
(38/172) were unsure of the landfill's classification.

Fifty-two percent (102/197) of responding hospitals
grind-up solid waste (mostly garbage) and flush the waste to
a sanitary sewer. Fourteen percent (11/102) grind up
infectious waste and dispose the waste via a sanitary sewer.

Ri sks and O her Probl ens

Ninety-five percent (188/198) of the hospitals have a
witten policy for managing needl estick injuries. Only six
percent (12/200) report they discard contam nated needles in
a sanitary landfill without first sterilizing to render
needl es noninfectious. As previously stated, very few
hospitals (< 5% still use needle choppers.

Fourteen percent (26/182) of the hospitals reported
problens with transporter and/or landfill operators refusing
to accept treated infectious waste.

Five hospitals (2.5%or 5/193) reported problens
related to infectious waste disposal (excluding needlestick

Injuries) in the past five years. Four explanations were
provided and are |isted bel ow

1. "... handling and disposal of Iiguid waste from

suspect Al DS Patlents di sposal of” antineoplastic waste
after admi ni stration
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". . . limted contractor and incinerator availability,
needl estick and contact with potential H'V patients.’

bl ood di sposal . "

". . . bag strength in the past was poor causing
breakage and | eakage, ? over filling, lag tinme
between col | ection of infectious waste and transport
to incinerator, storage area not appropriate.’
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CHAPTER VI |

DI sCussli ON

Defining the infectious waste streamis a cruci al
bui I ding bl ock in the devel opnent and i npl enentation of an
i nfecti ous waste nmanagenent plan. Because there is no
uni form definition of infectious waste, many different
interpretations of what is or is not an infectious waste
exi st.

Tabl e 3 provides a sunmary of the survey replies,
conpari ng specific waste categories to both CDC s and EPA' s
recommendati ons on whet her that waste category should or
shoul d not be considered infectious. As may be deduced from
the table, the majority of hospitals (90%t) considered the
CDC recommended i nfecti ous waste categories as infectious
waste in their own institutions. Al so, hospitals, in
general, tended to extend their definition of the infectious
waste streamto i nclude EPA s recommendati ons for infectious
wast e (optional waste included) categories. This policy
greatly increases the volune of waste considered infectious,
therefore, the cost of infectious waste disposal |likewise is
significantly increased.

These findings are consistent with Rutala' s study of
the North Carolina hospitals in 1980. He found in his

survey that 95% of North Carolina hospitals considered
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TABLE 3

Types of Hospital Waste Designated as Infectious By CDC,
EPA, And Survey Respondents

Sour ce/ Type of Solid Waste cbc* EPA Sanpl e™”
M cr obi ol ogi cal Yes Yes Yes  (92%
Bl ood and bl ood products Yes Yes Yes (91%
Communi cabl e di sease Yes/ No+ Yes Yes (98%

i sol ati on

Pat hol ogi cal Yes Yes Yes (94%
Sharps (e.g. needl es) Yes Yes Yes (98%
Waste from surgery No Optional Yes (84%
D alysis unit waste No Opti onal Yes (81%
Cont am nat ed ani mal No Yes Yes (84%
carcasses, body parts
and beddi ng
Cont am nat ed equi pnent No Optional Yes (68%
M scel | aneous | aboratory No Optional Yes (85%
wast e

*CDC - Centers for Disease Control;
EPA - Environnmental Protection Agency

**Percent of responding acute care hospitals that considered
t he waste infectious

+Dependent on Hospital Policy
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m crobi ol ogi cal waste as infectious; 86% considered bl ood
and bl ood products as infectious; 97% consi der ed

conmmuni cabl e di sease isolation waste as infectious; and 97%
consi dered pat hol ogi cal waste as infectious. Rutala's study
did not provide data on sharps. This study found that 92%
of the hospitals considered m crobiol ogi cal waste as

i nfectious; 91% consi dered bl ood and bl ood products as

i nfectious; 98% consi dered isol ati on waste as i nfectious;
94% consi dered pat hol ogi cal waste as infectious; and 98%
consi dered sharps as infectious waste.

Anot her inportant factor in designing a waste di sposal
plan is quantifying the amount of generated waste. Overall,
these findings were fairly consistent with other studies.
Rutala (1983) reported about 13 pounds of solid waste/
patient/day were generated in his survey of North Carolina
hospitals. Furthernore, he found that infectious waste
conprised 10.9% of the total solid waste stream In this
study, a nedian of about 14 pounds of solid waste/
patient/day was generated and approximately 11% of the total
solid waste stream was i nfecti ous.

Many hospitals have little, if any, idea on the vol une
of total solid waste or infectious waste generated in their
facility. |1t appears hospitals nust develop a systematic
plan to determ ne the volunme of generated waste in order to
provi de necessary data for the devel opnent and

i npl enentation of a conprehensive waste managenent pl an.
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This information is necessary for conducting a valid cost
anal ysis of waste disposal practices. A logical approach
woul d be for each work site to keep a | og of pounds of waste
(solid and infectious) generated for a set time period such
as a week. Hopefully, this data would provide not only
information useful for quantifying solid waste generation
but also may be useful in helping the hospital to evaluate
nmet hods to mnimze the volunme of solid waste generated.

Only 9% of the hospitals which autoclave infectious
waste were holding the waste (> one hour) for a tine
sufficient to sterilize the waste per Rutala et al. (1982)
and Lauer et al (1982) studies. This suggest that closer
study of autoclaving infectious waste i s needed. Perhaps
CDC and EPA recommendations need to be revised to enconpass
necessary operating parameters for both steamsterilization
and i nci nerati on.

Seventy-nine percent of the surveyed hospitals are
treating their infectious waste (m crobiological, blood,
pat hol ogi cal, and sharps) in accordance with CDC
recommendations. Table 4 provides a breakdown for each of
t he waste categories.

When conmuni cabl e di sease i solation waste is included
with the above four mentioned waste categories 73% of the

surveyed hospitals were treating these five categories of

i nfectious waste per CDC recommendations. Table 5

sunmari zes this data.
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TABLE 4

Survey Respondents Conpliance with CDC Treat nment/ D sposal
Reconmendati ons for CDC Defined Infectious Waste Types

Type of CDC Per cent

I nf ecti ous Waste Recomrendati on** Hospi t al
Compl i ance
M cr obi ol ogi cal 8,1 97 (179/184)
Bl ood and bl ood products S, 1, SEW 94 (178/190)

(l'iquid not bl ood
contani nated itemns)

Pat hol ogi cal ! 92 (166/181)

Shar ps (e.g. needl es, S, | 90 (176/196)
scal pel s)

Conpl i ance with all 79 (142/179)
of the above

*CDC - Centers for Di sease Contr ol
Abbr evi ati ons: S = Steam Sterilization
I = I ncineration

SEW = Sanitary Sewer
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TABLE 5

Survey Respondents Conpliance wth CDC/ EPA Treat nent/
Di sposal Reconmendations for Five Types of Infectious Waste

Type of Infectious Waste Percent Hospital Conpliance

M cr obi ol ogi cal 97 (179/ 184)

Bl ood and bl ood products 94 (178/181)
(l'iquid not contam nated itens)

Pat hol ogi cal o2 (1667 1.81)

Communi cabl e di sease isolation 85 (164/192)
Sharps (e.g. needles, scalpels) 90 (176/196)
Compliance to all of the above 73 (132/181)

CDC - Centers for Disease Control
EPA - Environnental Protection Agency
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Rutal a (1980) found that about 67% of the North
Carolina hospitals surveyed were treating infectious waste
(m crobiol ogical, blood and bl ood products, communi cabl e
di sease i solation, and pathol ogical) in accordance with CDC
reconmendati ons. You nay note Rutala's study and this one
have different waste category grouping so as overal
anal ysis is not possible. However, individual waste
cat egory conparisons are possible. For exanple, Rutala
found that for nicrobiological waste (96% hospitals), bl ood
and bl ood products (90% hospital s), comruni cabl e di sease
isolation (71% hospitals), and pathol ogical (96% hospitals)
were treating these waste per CDC reconmendati ons.

Li kewi se, this study's data , for treatnent conpliance, was
97% 94% 85% and 92% for these sane waste, respectively.

Fifty-two percent (52% of the responding hospitals
were treating mcrobiological, blood, pathological
communi cabl e di sease isol ation, sharps and contam nat ed
ani nal carcasses, body parts in accordance with EPA
recomendati ons. These are the waste categories EPA
recomrends hospitals consider infectious. Table 6 provides
a breakdown by each individual waste category.

Wien the infectious waste streamis expanded to incl ude
EPA's optional infectious waste categories (waste from
surgery, waste from autopsy, dialysis unit waste and

m scel | aneous | aboratory waste) the conpliance rate drops to

26% Table 7 sunmmari zes this dat a.
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TABLE 6

Survey Respondents Conpliance Wth EPA Treat nment/ D sposal

Recommendati ons for

Type of
I nfecti ous Waste

EPA Defined Infectious Waste Types

EPA
Recommendati on

Hospi t al
Compl i ance (%

M cr obi ol ogi cal s, I, TI, C 97 (179/184)
Bl ood and bl ood products s, I, SEW C 94 (178/181)
(l'iquid not contam nated

i tems)
Pat hol ogi cal I, SW CB 92 (166/181)
Communi cabl e di sease s, | 95 (164/192)
i sol ati on
Shar ps s, | 90 (176/196)
Cont am nat ed ani nal I, Sw 85 (73/86)
carcasses or body parts
Conpl i ance to all 52 (60/115)

of the above

*EPA - Environnent al
Abbr evi ati ons: S =

| =

Tl =

C =

SEW =

SW =

CB =

Prot ecti on Agency

Steam Sterilization

I nci nerati on

Thernmal | nactivation

Chem cal Disinfection (liquids)
Sanitary Sewer

Steam Sterilization foll owed by
incineration or grinding and flushing

to sanitary sewer
Cremati on or buri al
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TABLE 7

Survey Respondents Conpliance with EPA Treat ment/Di sposa
Recommendati ons for EPA Defined Infectious Waste Types,
| ncl uding Optional Infectious Waste Types

Type of EPA Per cent
I nf ecti ous Waste Recommendat i ons** Hospi t al
Compl i ance
M cr obi ol ogi cal s, I, TI, C 97 (179/ 184)
Bl ood and bl ood products S, I, SEW C 94 (178/181)
(l'iquid not contam nated
itens)
Pat hol ogi cal I, SW CB 92 (166/181)
Communi cabl e di sease S, | 85 (164/192)
i sol ati on
Sharps (e.g. needles, S, | 90 (176/196)
scal pel s)
Waste from surgery S | 79 (143/182)
Wast e from aut opsy S, | 87 (124/142)
D alysis unit waste S 70 ( 68/ 97)
M scel | aneous | aboratory S, | 82 (156/190)
waste (e.g., specinen
cont ai ners, slides)
Cont ami nat ed ani mal I, SW 85 ( 73/ 86)
carcasses or body parts
Compliance to all of 26 ( 30/117)

t he above

*EPA - Environnmental Protection Agency
Abbr evi ati ons: S = Steam sterilization

| I nci nerati on

TI = Thermal | nactivati on
C = Chem cal Disinfection for |iquids
only

SEW = Sanitary Sewer
SW= Steam sterilization followed by

i nci neration or grinding
CB = Crenmti on or buri al
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The significance of the findings is that nost hospitals
in the survey are conplying with CDC gui delines for 1)
identifying certain categories of waste as infectious and 2)
are treating these categories of waste in accordance wth

CDC/ EPA recommendat i ons.

About half of the hospitals were in conpliance with EPA
recomrendati ons for treating infectious waste. Wen
optional categories of infectious waste are included then

the conpliance rate drops to about one-quarter.
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CHAPTER VI I |

CONCLUSI ON

Managenment of infectious waste continues to be a
probl em for hospitals throughout the United States.
Hospitals need to systematically devel op and inplement a
conprehensive witten solid waste managenent plan. A
subpart of this plan shoul d address infectious waste
management. Forenost, hospitals, working with state/l ocal
regul atory authorities, need to clearly define the
i nfecti ous waste stream Steam sterilization and
i nci neration appear to be best treatnent nethods for
I nfectious waste. Through a systematic approach, hospitals
should be able to mnimze any risk to patients, staff,
visitors, the public at large, and the environnent. This
effort should provide the hospital benefits such as reduced
costs of waste disposal and decreased liability concerns
whi ch may be associated with inproper or careless waste

di sposal practices.
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CHAPTER | X

GENERAL RECOMVENDATI ONS

Regul atory authority for infectious waste managemnent
should renain a state responsibility.

Hospital s shoul d devel op a conprehensi ve hazar dous
wast e managenent pl an.

Hospitals should mininize the generation of al
categories of solid waste.

Hospital s should devel op and inplement a witten
policy on the nanagenent of infectious waste, covering
all aspects from source generation to final disposal

Hospital s nust keep abreast on all federal, state, and
| ocal regul ation applicable to solid waste disposal

Hospital s should ensure enpl oyees required to handl e
i nfecti ous waste are provided with appropriate
t rai ni ng.

Hospitals should i nplenent a nonitoring plan to ensure
i nfectious waste i s managed per hospital policy.
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CHAPTER X

STUDY RECOMVENDATI ONS

Hospital s should not use needl e choppers for disposing
of cont am nat ed needl es

Hospi tal s shoul d obtain and EPA hazardous waste
identificati on nunber.

Hospital s should quantify and qualify their vol une of
solid (infectious) waste generat ed.

CDC/ EPA shoul d research and publish recommended
treatnent specifications for the incineration and
aut ocl avi ng of infectious waste.

Hospi tal s whi ch autocl ave infectious waste should
ensure sterilization efficiency, including a m ninum
contact tine of one hour at 250° F. at 15 psi.

Regul at ory agenci es shoul d conduct nore research in
eval uating potential health risk associated with the
di sposal of infectious waste.

Cost -Benefit considerations should be an integral part
of infectious waste regul ati ons.
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APPENDI X A

DI SPCSAL OF SCLI D WASTE

Disposal of Solid Vaste fromHospitals (Please circle the
correct response or fill in the correct response. Please do

not use the blanks to the far left of each page, they are for
comput er codi ng).

FOR CCODI NG
ONLY

1. Does the hospital segregate infectious fromnon-infectious

1-4 (hosp) a. yes
b. no (skip to question #5)

2. |If yes to question 1, how does the hospital segregate
I nfectious fromnon-infectious wastes?

| abel ed or col or-coded bags
physi cal separation~
box, barre

ot her (please specify):

Qoow

3. If yes 10 question 1, how does the hospital dispose of
I nfectious waste?

_____ a. 1 nci ner at or
7- 10 b. sewer
c' sanitary landfill wthout sterilization

A d. sanitary landfill after rendering infectious wastes

non-infectious by sterilization ~
e. both a and d

f. other (please specify):

4. If yes fo questio 1. how does the hospital dispose of
non-infectious so Id wast e?

_____ a. i nci ner at or
11- 12 b. sewer

c. sanitary landfill wthout sterilization
d. other (please specify):

5. If noto question 1, howis all hospital waste disposed of?
a. I NCci ner at or
13- 1.4 o . sewvver e

c. sanitary landfill wthout sterilization ~
d. other (please specify):
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FOR CODI NG

ONLY
If a steamsterilizer (autoclave) is used to render infectious
solid waste non-infectious before discarding, howoftenis it
checked with biological monitors?
15 a, dai |l y d. not checked _
b. weekly e, other (please specify):
c. monthly f. autoclave not used for this
purpose (proceed to question 9)
7. In reference tovajuesti on 6, how long does the steamsterilizer
operate and at at tenperature?
~_a. length of tine
IT6-17 b, tenper at ur €
18- 20
8. Ae holeslpunched inthe top of all plastic bags just before
aut ocl avi ng?
_____ a. ves
=21 b . NnNo
. C. not sure
I's a_Pas.(ethylene oxide), hot air sterilizer or other
sterilizing device used to render infectious solid waste
non-i nfecti ous before discardi ng? -
a. ves = ]
22 b., no (proceed to question 11)
10. If yes to question 9, what kind of sterilizer is used?
a. . gas (ethylene oxide)
b. hot air
23 o c. both aandb I
d. other (please specify):
1. (A) Do local/state authorities (e.g. local health
departnent, State EPA or State Solid and Hazardous
Wast e Managenent G oup) conduct on-site inspections
of the hospital incinerator?
2494 a. ves

b. no
c. no hospital incinerator
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FOR CODI NG
ONLY

11.  (B.) If yes to question |l A what kind of monitoring is
conducted by local/state authorities?

d. conbustion gas analysis-CD, CO2, 2
25 e. parti cul at es
organi cs-total hydrocarbons
i nor gani cs- net a
bi ol ogi cal agents
I nspector does not monitor incinerator em ssions
ot her (please specify):

P R

12. (A) Does the hospital performself-monitoring of their
i nci nerator's operation?

26 aa. vV es - —

b. no - - - - - - - —

(B.) If yes to question 12A, what kind of nonitoring is
conducted by the hosital ?

c. conbustion gas analxsis-CD, 2, @

. d. tenperature
7 e. ti 2&2
f. other (please specify):

(C.) If tenperature is nonitored where is the thernocouple
positioned and what is the operating tenperature?

28 g. t her nbcoupl e positi on:
h. incinerators operating tenperature
29- 32
13. If waste is taken to a sanitary landfill, what is the
landfill's rating?

J a. class A- covered daily with earth and no deliberate
bur ni ng

b. class B - covered three tines per week with earth or
33 wast es burned at site

c. class C- no covering with earth and a public health

nul sance
‘e IS Mot S uur e — - = =

14. Are solid wastes ground-up (e.g. garbage grinder) and flushed
into the sanitary sewage systenf

34 aa. ves
b. no (proceed to question 16)
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FOR CODI NG

ONLY
15.  If yes to question 14, what type of solid wastes are discarded
by the sewer systenf
a. gagbgged- wastes from preparation, cooking, and serving
_b. infectious wastes (please specify):
35 c. bot h a and b

d. other (please specify):

- 16.  How many pounds of solid wastes (both infectious and
o non-infectious) are produced in the hospital per day?

17. If yes to question 1, how many pounds per da¥?0f i nfectious

0. 43 wastes are generated (if you segregate waste

it as 18. How many pounds per day of non-infectious wastes are generated?

19. How does your hospital discard disposable needles and syringes?

a. car dboar d bo>x = -
' b. needl e chopper
49-50 c. cardboard box and needl e chopper

d. rigid, puncture-proof container (plastic, glass) - *
e. - other (please specify):

20. After placing the needl es and syringes in the container
identified in question 19, how are they finally discarded?

J a. i nci ner at or
_____ b. sanitary landfill w thout sterilization
51 ¢c. sanitary landfill after sterilization
d. - other (please specify): i _

21. Does your hospital have a witten policy for nmanaging
needl| estick injuries?

_____ a. ves
5= | a2 nNo
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SeRreRation of

i nfectious and Non-Infectious Waste

22. Does the hospital consider the followng hospital solid waste
infectious? Please circle yes of no to the sources of solid wastes

on the left and circle:
S (sterilizer - gas, steam

to discard the solid wastes.
Is not identified, please specify.
di sposal

FOR CODI NG
ONLY

53-59
60- 66

C.

| -4(hosp)

5-11

"
19- 25

26- 32

33-39

40- 46

47-53

54 - 60

61-67
1- 4(ChosP)| .
5- 11 m

1>18

19-25

I's used, identify all méthods.

m cr obi ol ogi cal Yes No
bl ood and bl ood Yes No
product s

pat hol ogi cal (eg. tissues. Y¥es No
organs, body parts)

communi cabl e di sease Yes No
i sol ati on

shar ps

(eg. needl es, scapels) Yes No
wastes from surgery Yes No
wast es from aut opsy Yes No
(mor gue)

dialysis unit wastes . Yes No

m cel | aneous | aboratory wastes
(eg. specimen containers, slides)

Yes No
contam nat ed ani mal carcases.
body parts, and beddi ng Yes No
itens contacting secretions.
excretions Yes No
i ntensive care unit Yes No
energency room wast es Yes No
wastes from surgical Yes No

patient's room

SL

SL

SL
SL

SL

SL
SL

SL

SL

SL

SL

SL
SL

SL

SL

| (incinerator), SL (sanitary landfill)
hot air), or Sew (sewage) to the me

|f a nmethod of waste disposal is used that
f more than one nmethod of waste

S

Sew O her

Sew O her

Sew O her
Sew O her

Sew O her

Sew O her
Sew O her

Sew O her

Sew O her

thod used

(specify):

(specify):

(specify):
(specify):

(specify):

(specify):
(specify);

(specify):

(specify);

Sew Ot her (specify):

Sew O her

Sew O her
Sew O her

Sew O her

Sew O her

(specify):

(specify):
(specify):
(specify):

(specify):
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CODI NG

"ONLY_
o. wast es from obstetri cal Yes No | SL S Sew O her (specify);
26-32 patient's room
p. pediatric patient area wastes
33-39 Yes No I SL S Sew Oher (specify);
g. treatment and exani nation roomns
40- 46 Yes No 1 sSL s Sew Ot her (specify):
r. all patient related wastes Yes No I SL s Sew Ot her (specify):
47-53
s. other (please specify): Yes No I SL S Sew Ot her (specify);
54- 60
23. Does the hospital have a witten infectious waste management
policy?
a. yes
b. no
61 c. other (please specify):
24. Do hospital enployees who handl e infectious waste receive
formal training in proper handling/disposal procedures?
== _ i ————— —_
62 b. no'
c. other (please specify):
Col | ection and Transport of Solid Waste
3 - - — - =
25. \Wo collects the wastes and transports it to on-site storage
or processing sites?
63- 64 a. housekeepi ng
b. other (please specify):
26. Are the wastebaskets | eakproof ?
a. yes, all wastebaskets are | eakproff
65

b. nost (greater than 50 per cent) are not | eakproof
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FOR CODI NG

ONLY___
27, Are the vrastebaskets lined with inpervious [iners?
(SY S a. ves
b. no (proceed to question 29)

28. If yes to question 27, what are they lined with?
pl asti ¢ bag

b. paper bag
c. other (please specify):

67 a.

29. How frequently are wastes picked up?

68 a. three or nore tines per day
b. two tines per day
c. daily
d. other (please specify):

30. Are transfer carts cleaned? The term"transfer carts" refers
to the container used to tnsport wastes inside the hospita

from wast ebaskets directly into gravity chutes or for vertica
by elevator to the outside storage container (or

st orage room.

69 transport

If yes to question 30, how frequently are the transfer carts

31.

cl eaned?
__ a. t ti nes per day
- O | a» T da=ai 1 N —

c. three tines per day - ‘
d. weeks
e. ot her | ease specif oo

3 (p P Y)

32. Are the transfer carts | eakproof?

a. yes, all transfer carts are | eakproof?
nost (greater than 50 per cent) transfer carts are

71 . b.
| eakpr oof
c. nost (greater than 50 per cent) transfer carts are not

| eakpr oof
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FOR CODI NG
ONLY

33. Is the solid waste taken to an outside storage container after
pi ckup? The term "outside storage container” refers to a
container stored generally in one |location outside the
hospital. Wth portable outside storage containers, waste is
transferred to a collection vehicle by a |ift nmechanism For

72 detachabl e containers, a service truck hoists the container

aboard when full, then returns it to the hospital after
enptying. |f your hospital enploys a different transport

nmechani smfor infectious and non-i nfectious solid waste,
pl ease i ndicate

a. yes (proceed to question 35)
b. no

34. If no to question 33, what is done with the solid waste that
1-A  (hosp) i s picked-up?

a. taken to incinerator
b. other (please specify):

35. Are gravity chutes (vertical transfer) used to transport solid
wastes within the hospital ?

a. yes

b. no

36. Are pneunatic chutes (vacuum source used to propel wastes-----

through a large-dianeter tube) used to transport wastes within
the hospital ?

yes

b. no

37. Do you have a hydropul ping waste di sposal systen? A
hydr opul pi ng waste di sposal systemuses a grinder to first

macerate the wastes into a slurry, then punps the slurry to a
central extractor.

a. yes

38. Is the outside storage area for hospital waste separate from
the point at which clean supplies enter the hospital ?

a. yes

b. no

© hospital uses a waste storage room or buil ding
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FOR CODI NG

ONLY
39. Does the hospital's solid waste outside storage container have
a conpactor?
- a. ves
a1 o | = I mno
c. hospital does not use outside storage container
(proceed to question 46)
40. How frequently is the area around the outside storage
cont ai ner cl eaned?
_____ a. two ti nes per day
11 b. dai | v
c. three tines per week
d. weekly
e. other (please specify);
41. How frequently is outside storage container cleaned?
a. two tines per day
b. daily
12 _ c. three tinmes per week
d. two tinmes per week
e. weekly
- f. never
g. unknown .
h. other (please specify);
42. |s the outside storage container |eakproof?
13 a. ves

b. no

N 43, \hat response best describes the solid waste outside storage
container used to collect wastes? If a different outside

stgrage container is used for infectious solid waste, please
I ndi cat e.

a. small (2-4 cubic yards) portable container
____b. nedium (4-15 cubic yards) portable container
14-15 c. large (30-40 cubic yards) detachable containter

d. closed, |eakproof trailer

e. open, |eakproof trailer

f. none of the above (please describe container):
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FOR CODI NG

ONLY

44, 1s the outside storage continer identified in question 43 also
used to transport wastes to the final disposal site?
a. yes (proceed to question 46)

16 b, no

45. 1f no to question 44, please indicate howthe solid waste is
transported to to the disposal site,

a. solid waste is transferred fromthe outside storage
container to a collection vehicle
17 b. other (please specify):

46. How frequently is the hospital solid waste hauled to the
di sposal site(s)? If the hospital segregates infectious and
non-infectious solid waste and both are hauled fromthe
hospital, please indicate frequency for both types of wastes.

18- 19
a. two tines per day
b. daily
c. three tinmes per week
d. two tines per week
e. weekly
f. other (please specify);

47. 1f infectious waste is stored prior to treatment/di sposal
what is the maxi mumstorage tinme and what is the storage
tenperature. Two answers are required for this question, that
is, one for storage tine and another another for tenperature.
Storage Tinmes Tenperat ure

20- 21 a. 24 hour s

e. roomtenperature (e.g. 20-250C)

b. 24-48 hours f. outside temeperature (please

c. 48-96 hours speci fy) :

d. 96 hours g. refrigerated tenperature (please
specify):

48. Has there been an attenpt by your transporter or landfill
operator to refuse to accept treated infectious waste?

a. yes

b. no
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FOR CODI NG
ONLY

General Information
49. Type of hospital

a. Community non-teachi ng
_____ b. Conmnmmunity teaching
24 c. Governnent (city, state, federal)
d. Proprietary (non-govemment for profit)
e. University
f. Mlitary

g. Oher (please specify):

50. Hospital size-Nunber of Beds (licensed beds)
25-28

51. Hospital Location
29- 30

Specify State Zip Code
(optional)

52. Does your state regulate the disposal of infectious waste?

a. yes
b. no

53, How long has the respondent(s) been enployed by the hospital ?

31-32

54. \Was the respondent(s) aware (before reading the cover letter)
of the recently published EPA and CDC gui delines for handling
33 i nfecti ous wastes from hospitals.

55. Are you aware of any infection problenms (excluding needlestick
injuries) that have occurred in your hospital in the past five
years involving disposal of infectious waste?

34 a. yves (pl ease descri be as conmpl etely as possi bl e);
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FOR CODI NG

ONLY
56. Does the hospital have a Environnental Protection Agency (EPA)
a i dentification number for disposal of hazardous chem cal waste?
a. yes
b. no
57.  Does the hospital have a written conprehensive hazardous waste
management plan (includes infectous waste, |owlevel
radi oactive wastes, hazardous chem cals and antineoplastic
drug wastes).
36 F= ves

b. no
c. comrents (if desired):

58. If ?/_ou wi sh to make additional comments about disposal of
solid waste fromyour hospital, please use the space bel ow
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APPENDI X S
TABLE 1

RECDMVEJSI DED TEXZHNI QUES FOR TREATMENT OP | NFECTI QUS VZASTEa
Recontiended Treat ment Techni ques

: Ther mal Chani cal
A St eam g Ca

. X
| sol ati cn wastes =

Cul tures and" stocks of
i nfectious agents and

associ ated biol ogi cal s % y x ~ ~

Human bl ood and bl ood x Xd
products o 8 3
Pat hol ogi cal wast es xe x

Cont ami nat ed shar ps % x a

Cont ami nat ed ani mal caorcasses,
body parts, bedding:

X
* carcasses and parts xe

X
* beddi ng

LA “ﬁﬁya 5 0B85 A T, AL RAALE AP, ST, 1 cortnDn st

(iptions of infe tlo ste. Lypes.

SenePt off (88 Fn‘fr 'ﬁl Seler %e system (provided that secondary treatment
msteriliz t|onsou|d e fol lowed bv Incingration of the treated vaste' or by gr|nd|ng.
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